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ABSTRACT

CONTEXT: Regardless 30 years of similar regulations and a common internal market, the diffusion of organic
farming strongly differs amongst European member states. While the share of organic farmland in 2018 in
Denmark and Austria was respectively 9.8% and 24.7%, in the Netherlands it was only 2.3%.

OBJECTIVE: The aim of this paper was to analyze what factors may determine the very different diffusion of
organic dairy farming in the Netherlands, compared to Denmark and Austria.

METHODS: We applied the Technological Innovation System (TIS) framework to the case of organic dairy
farming in the Netherlands, for which a literature review and interviews with key actors within the dairy value
chain were carried out. To identify potential leverage points for upscaling also interviews with key actors from
Denmark and Austria were held.

RESULTS AND CONCLUSIONS: Various barriers in the fulfilment of the seven TIS functions of Dutch organic
dairy farming could be identified. With regard to the system function market formation a diversification in
certified dairy products are signaled as important factors for upscaling. The function entrepreneurial activities
will benefit from an reinforcement of governmental subsidies, since farmers who convert to organic run financial
risks. Regarding the function guidance of the search, more consistent and systemic governmental support is
needed, since the conversion to organic encompass a regime shift rather that supporting newcomers entering the
sector.
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SIGNIFICANCE: By studying the blocking mechanisms that hinder diffusion of organic dairy, the paper provides
several leverage points that may also be applicable to the arrested diffusion of organic farming in other countries
as well as the larger sustainability transition in European agriculture.

1. Introduction

Modern day agriculture in Europe has evolved towards a highly in-
dustrial sector by intensification and farm scale enlargements in order to
contribute to global food production (Daugbjerg and Swinbank, 2016;
Godfray et al., 2010; Kearney, 2010; Popkin, 2011). The produced
commodities compete on world markets resulting in low consumer
prices, but also forcing farmers to continuously decrease costs and in-
crease yields through technological innovations and management
intensification to maintain their competitiveness (Duru et al., 2015).
Although food production has considerably increased, it has also led to
many adverse impacts on the environment and biodiversity (Henle et al.,
2008; Hodge et al., 2015; Stoate et al., 2009). As a response and trig-
gered by societal pressure, a wide spectrum of sustainable forms of
agriculture has been developed over time (Garibaldi et al., 2017; Pretty
et al., 2018). These sustainable production systems depend less on
external and synthetic inputs and may result in reduced environmental
degradation and biodiversity conservation.

In many instances, forms of sustainable agriculture start as grassroot
movements initiated by social interests (e.g., Schiller et al., 2020).
Today, many types exist (e.g., Pretty et al., 2018) but are relatively
immature to study a long-term sustainability transition (e.g., Darnhofer
et al.,, 2015). Organic farming emerged in Europe in the early 20th
century largely independently by private activities (Offermann et al.,
2009). From 1991 it has been ‘institutionalized’ by the establishment of
a European wide organic regulation, the EC Regulation 2092/91
(Michelsen, 2001; Offermann et al., 2009). This replaced most national
policies which were established in the 1980s (Seufert et al., 2017). The
regulation of 1991 was repealed, and the current organic legislation falls
under council regulation EC NO 834,/2007 (The Council of the European
Union, 2007). For the period from 2014 to 2020 the CAP provided
funding for organic farming through the European Agricultural Fund for
Rural Development (EAFDR). Each EU country implements their own
Rural Development Programme (RDP) specifically tailored to their own
challenges and capabilities (Meredith et al., 2008). Currently, the Eu-
ropean Commission has set out an ambitious action plan for the further
development of organic production by member states towards 25% of
organic agricultural area by 2030 (European Commission, 2021).

Due to the relatively long history, the long term sustainability tran-
sition of organic farming can be well studied. Interestingly, despite the
more than 30years of EU legislation and a common internal market,
organic farming in EU member states has developed at different rates (e.
g., Darnhofer et al., 2019). For example, in 2018 the share of total
organic agricultural land, including arable farming and horticulture,
was relatively low (3.1%) in the Netherlands, but much larger in
Denmark and Austria, respectively 9.8% and 24.7% (Eurostat, 2021).
For dairy farming, the share of organic dairy cows in the Netherlands
was 2.3% in 2017, and in respectively Denmark and Austria 12.3% and
21.2% (Eurostat, 2021). Although consistent and reliable statistics on
organic markets and commodity breakdown is still non-existent (Mer-
edith and Willer, 2016), some organic consumption patterns show
marked differences. In 2019 Danish and Austrian consumers purchased
respectively € 344 and € 215 per capita on organic food, while Dutch
consumers spend €71 per capita (Research Institute of Organic Agri-
culture, 2021). Finally, the market share of organic dairy in 2019 was ca.
21% in Denmark, 16% in Austria and only 4.1% in the Netherlands
(Bionext, 2019; Vandewijngaarden and Verbeke, 2020).

These figures raise the main research question addressed in this
paper: ‘what factors may determine the very different diffusion of organic
farming in EU member states?’

Within the full range of organic farming (i.e., arable, horticulture,
livestock, dairy), each can be identified as single niches. Organic dairy
farming therefore is a niche, and in transition studies niches are often
defined as “protected spaces where new socio-technical practices can
develop” (Ingram, 2018, 117). A transition is a long term, complex and
multidimensional process, where a societal subsystem radically or
incrementally changes (Loorbach and Rotmans, 2006). The socio-
technical regime is a central concept within transition research and
defined as “a relatively stable configuration of institutions, techniques
and artefacts, as well as rules, practices and networks that determine the
development and use of technologies” (Smith et al., 2005). Sustainable
transitions can be seen as a long-term goal, and therefore what is
considered ‘sustainable’ can change over time.

Changes within a regime occur at different dimensions such as
technological, material, organizational, institutional, political, eco-
nomic, and socio-cultural. This is due to the fact that established tech-
nologies and practices are highly intertwined within these systems
(Markard et al., 2012). As a result, numerous difficulties in the upscaling
of organic dairy farming could be identified, related to organizational,
technological and knowledge exchange issues (Grabs et al., 2016; Wezel
et al., 2018), power relations (Dentoni et al., 2017; Dolinska and
d’Aquino, 2016; Pigford et al., 2018; Van Oers et al., 2018) and a variety
of other institutional problems (Dentoni et al., 2017; Gernert et al.,
2018).

Innovation system frameworks have shown to be useful to study the
transition of agricultural systems towards more sustainability
(Darnhofer and Strauss, 2015; El Bilali, 2019; Lamprinopoulou et al.,
2014; Schiller et al., 2020; Vermunt et al., 2022). More specifically the
Technological Innovation System (TIS) is used to assess the barriers and
drivers of a niche as it grows and institutionalizes to further challenge
the existing regime (Sixt et al., 2018). A TIS is defined as a set of net-
works of actors, infrastructure (physical, knowledge and financial) and
institutions that jointly interact in a specific technological field that
contribute to the generation, diffusion and utilization of variants of a
new technology and/or a new product (Hekkert et al., 2007; Wieczorek
and Hekkert, 2012; Musiolik et al., 2012). Central to a TIS is that
innovation and diffusion is steered both by individual and collective
actions (Hekkert et al., 2007) and as such includes an analysis of system
functions. Next to mapping the structure of the innovation system (i.e.,
the respective networks of actors, infrastructure and institutions of the
organic dairy farming system), it is therefore important to identify the
most important key processes that are needed to build up the respective
innovation system (Hekkert et al., 2007; Wieczorek and Hekkert, 2012;
Musiolik et al., 2012). These key processes are coined in Hekkert et al.
(2007) as the seven system functions and can be mapped throughout
time in order to identify system dynamics (in the section below these
seven system functions will be described in more detail).

In this paper we apply the TIS framework to the Dutch case of organic
dairy farming in order to understand what may hamper upscaling. To
identify potential leverage points, the development of the organic dairy
sector in Denmark and Austria will be studied alongside as examples of
countries in which the organic niche is much more advanced. For this
study we use a mixture of information sources, i.e., a literature review, a
newspaper review, and semi-structured interviews of key stakeholders
within the organic dairy value chains from the Netherlands, Denmark
and Austria.
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2. Methodology
2.1. Analytical framework

In the study of agricultural transitions, slight adaptations to TIS have
been made in the past, such as the Agriculture Innovation System (AIS),
where innovation is seen as an outcome of the different interactions
between the actors, institutions, and the economic, environmental and
societal systems and as such less focused on the development of new
technologies but rather on organizational and institutional change
(Klerkx et al., 2012; Spielman et al., 2009). Indeed, the emphasis within
the organic farming transition is not only about the technological as-
pects of the innovation, but also about the understanding of the system
dynamics and performance of a system within the wider ‘conventional
agricultural practices’ (Bergek et al., 2008). As such, in the current study
AIS was applied, while using the functional aspects of TIS. The TIS uses
five steps to analyze the functioning of an innovation system based on
Wieczorek and Hekkert (2012), i.e., the analysis of the structural com-
ponents of the system such as actors, institutions, networks and in-
teractions, infrastructures (knowledge, financial and physical
structures), the functional analysis and the identification of system
problems, and formulation of systemic instruments.

The analytical framework of TIS contributes to the understanding of
the complex nature of the diffusion of a niche, such as organic farming,
by analysing the obstacles that may block this process (e.g., Bergek et al.,
2015). As such, problems that are identified from the coupled structural-
functional analysis may hinder the diffusion of an innovation and are
referred to as systemic problems (Bergek et al., 2015; Wieczorek and
Hekkert, 2012). In this respect, Weber and Rohracher (2012) identified
three types of failures of transformative change. i) Market failures that
are linked to the niche level and may include leakage effects and the
higher costs associated with sustainable production. ii) System failures
that could affect infrastructures such as a lack of knowledge, capability
problems such as competences, and institutional failures such as a
regime that strongly hinders the uptake. This can be further divided into
soft institutional failures that relate to habits and culture, and hard
institutional failures that refer to laws and regulations that block the
diffusion of an innovation. Finally, iii) transformation failures referring
to directional failure by a lack of a shared vision, weak consumer sup-
port (demand articulation failure), policy coordination failure and
reflexivity failure that signifies a lack of long term commitment and
learning ability.

2.2. Data collection

To gain a better understanding and to identify the current state of
development of the organic dairy sector, including value chain actors,
first literature reviews were conducted on organic dairy farming in the
Netherlands, Denmark and Austria. Literature searches were performed
in Google Scholar, ScienceDirect and Scopus. Search strings included
(transition OR development OR innovation) AND organic AND (agri-
culture OR farm*) AND sustainable AND country names to find relevant
papers. This search string includes more than organic dairy since the
research is focused on transitions rather than practices alone. Related
governmental documents and websites were also examined. Once
theoretical saturation of the literature was achieved the results were
used to formulate questions for interviews.

Second, semi-structured interviews were conducted with in-
terviewees in all three countries. Most interviews lasted between 30 and
60 min and were carried out face to face or over the telephone. In total
23 interviews were performed with experts of the organic dairy sector in
the Netherlands, Austria and Denmark (Table 2). The sample included
representatives from governmental bodies, NGOs, universities, farmers,
processors and retailers. The 13 Dutch interviewees were asked ques-
tions which were formulated around the seven functions of the TIS
framework (Table 1).
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Table 1
Functions of an innovation system adapted to the organic dairy sector (adapted
from Hekkert et al., 2007).

Function Description

F1: Entrepreneurial
Activity

Entrepreneurs are essential for growth and innovation of
the organic dairy sector. They take the risks and initiatives
to experiment with new technologies, practices, business
models, etc.

Scientific and technological knowledge can be developed
in different ways. Experimentation by farmers, research
public and private institutes or R&D within companies
and organizations. Knowledge development is needed for
the continuous growth of the organic dairy sector.
Knowledge exchange between actors and stakeholders are
essential for the development of the organic dairy sector.
Agricultural cooperation’s, conferences and trade fairs can
be used as a tool to exchange knowledge. Through these
networks the sector can share information on
certifications, innovations and governmental policies.
The establishment of a short- and long-term vision for the
growth of the organic dairy sector will stimulate the
development of the sector. A common vision on the
expectations, needs and requirements is needed.
Consumers and producers will have to be stimulated to
choose for organic products. The organic dairy sector will
have to compete with the conventional dairy sector.
Different activities (as stimulation of supply and demand,
and marketing campaigns) will have to lead to expansion
of the organic dairy sector.

For the organic dairy production all involved actors must
have access to sufficient knowledge and resources.
Financial resources, governmental support, education,
skilled labor and accessible farmland.

The rise of the organic dairy sector can (have) led to
resistance of different actors (consumers and actors within
the conventional dairy sector). Trust needs to be built
within the sector to create legitimacy

F2: Knowledge
Development

F3: Knowledge
Exchange

F4: Guidance of the

Search

F5: Market Formation

F6: Resource
Mobilization

F7: Creation of
legitimacy

To strengthen the solutions found in the literature review for
Denmark and Austria, 10 interviews were held with experts within the
Danish and Austrian agricultural regime. Questions were related to the
seven functions, and the observed barriers. Also country specific solu-
tions to barriers were identified and are further referred to as enabling
factors.

Most experts were found after a review of relevant policy documents
from government and industry. Using snowball sampling (Robinson,
2014) subsequent interviewees were found. Finally other relevant
stakeholders were found by visiting a trade fair (Bio-beurs). In total 63
experts were contacted (Table 2).

Third, the Lexis Nexis search engine was used to retrieve relevant
Dutch newspaper articles, published between 1991 and 2018 on organic
farming to get a better understanding of the public debates and dis-
courses on organic farming in the Netherlands. The primary search using

Table 2
Number of interviews by organization in the Netherlands, Denmark and Austria.

Organization Number of Interviews
Netherlands Denmark Austria

Government 1 2
Milk Processor 2 1

Farmers 3 1

Bank 1

Feed industry 1

Research/Education 1 2 1
Supplier 1

Dairy cooperation 1

Farming Association 1 1

Organic Chain Organization 1

Certification Organization 1
Governmental extension service 1
Total (n) 13 5 5
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‘biologische landbouw’ (organic agriculture) resulted in 8157 news-
paper items, though many of those are published multiple times in
different imprints of national newspaper agencies, or published papers
that did not have a link to Dutch organic farming (e.g., organic farming
elsewhere). Based on relevant article headings and removing duplicates
a corpus of 260 papers was retrieved as pdf documents. Within the
corpus search strings such as ‘government’, ‘cabinet’, ‘Minister’,
‘organic policy’, ‘retail’, ‘supermarket’, and ‘consumer’ were used to
retrieve relevant information. The information flow of the different steps
are depicted in Fig. 1.

2.3. Data analysis and data coding

The grounded theory method was used to analyze the interviews.
Grounded theory is “a systematic method for constructing a theoretical
analysis from data”, and as such an iterative process between data
collection analysis and theory building (Gubrium et al., 2012). An initial
coding framework for the barriers in the Netherlands was created
through an iterative process in which the seven functions were used as
categories. After the first interviews were transcribed the coding
framework was created. An iterative comparison between the data and
concepts was made to convert the verbal data into barriers. Adoptions to
the framework were made until theoretical saturation was achieved.

The coding framework for Austria and Denmark was created based
on the enabling factors found in literature. After an interview was per-
formed, the transcribed data was coded. The coding framework was
adjusted when more interviews where established. By using this itera-
tive process possible missing enabling factors were added into the cod-
ing framework.

The barriers found through the coding process were further analyzed
to provide the most common and important barriers. To decide which
barriers were key in the development, a scoring system for the functions
and barriers was developed. Every mentioned barrier was scored within
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the coding framework with value 1, if a respondent did not mention a
barrier, the barrier got the value of 0. To calculate how often one barrier
was mentioned, we divided the number of times a barrier was mentioned
by the sample size and multiplied by 100%. The Dutch sample size was
13, the sample size in Denmark and Austria was 5. To calculate how
often a function was mentioned we divided all mentioned barriers
within a function to the total mentioned barriers and multiplied by
100%.

Using a three-point Likert scale (Vagias, 2006) the priority of the
various barriers was assessed. This scale divides the barriers in three
levels of priority according to the number of times a barrier was
mentioned by the respondents. If less than 33% of the respondents
mentioned a barrier it was of low priority (—), between 34 and 66% the
barrier was of medium priority (4+) and 67-100% was of high priority
(++). Following this, each barrier was linked to one of the seven func-
tions. To get a clear understanding which barrier resisted the develop-
ment the most, the barriers starting from medium priority or higher
within the most important functions were evaluated in the results. After
linking each specific barrier to the structure of the system, the systemic
problem can be identified. This systemic problem will point at which
function(s) mostly hindering the development and upscaling of the
organic dairy innovation system.

3. Results
3.1. Structural-functional analysis of Dutch organic dairy farming

Based on the interviews, 19 barriers could be identified, while these
barriers were mentioned in total 92 times by the Dutch respondents.
These barriers are linked to the seven TIS functions in such way that 7%
of the barriers was associated with the function entrepreneurial activ-
ities, 5% with the function knowledge development, 0% with the func-
tion knowledge exchange, 34% with the function guidance of the search,

Literature review functioning organic dairy farming
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Fig. 1. Visualization of the information flow (literature review, interviews and Lexis Nexis review) applied to the Dutch, Austrian and Danish organic dairy sector.
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37% with the function market formation, 15% with the function
resource mobilization and 2% with the function counteract resistance to
change (Fig. 2).

3.1.1. Function 1: entrepreneurial activities

Since 1991, in Europe, including the Netherlands, organic farming
has been institutionalized by the EC Regulation 2092/91 (Michelsen,
2001). This regulation includes, amongst others, strict rules regarding
use of fertilizers, pesticides etc., while the organic certification gua-
rantees farmers a higher milk price. The share of organic dairy farmers
in the Netherlands slowly increased from 1.1% in 2001 to ca. 2.9% in
2019. Milk production per cow is lower, but due to higher organic milk
prices farmers receive a higher income per labor hour (Wageningen
Economic Research, 2021). Since 2013 organic milk prices are decou-
pled from conventional milk prices, which also resulted in a larger dif-
ference because conventional milk prices strongly dropped after the
milk quota abolishment in 2015 and subsequently a larger supply
(Wageningen Economic Research, 2021). In 2020 organic farmers
received 49.5 Euro per 100 kg milk, which is 12.5 eurocent higher per kg
milk than conventional farmers (Wageningen Economic Research,
2021). Because organic milk prices are less volatile, income of organic
farmers is more stable (Wageningen Economic Research, 2021). Milk
processing is carried out by a few but large (conventional) milk co-
operatives. In recent years, also due to the milk quota abolition in 2015,
a (temporary) stop was promulgated on new requests of organic milk by
the cooperatives. But, as the interviewees indicate, the supply of farmers
willing to shift to organic is still large and growing.

To shift from conventional to organic farming, a transition period of
between 2 and 3 years is needed in which livestock but also the flow of
input materials such as animal feed need to be produced organically. Six
out of 13 interviewees (46%) addressed the barrier of the ‘difficult
transition process for the farmer’. As one interviewee stated:”The con-
version period is a large investment. During this two year transition process
[from conventional to organic farming] a farmer makes many extra costs
while only receiving the conventional milk price for their product”. This
makes farmers reluctant due to the risk of conversion, and the future

F7 Counteract resistance to change;
2%

F6 Resource mobilization;
15%

F5 Market formation;
37%
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profitability of organic products (Musshoff and Hirschauer, 2008).
However, due to the European wide legislation on organic produce, all
European farmers have to comply by the same two-year timeline and
regulations.

Although the number of Dutch organic dairy farms is slowly growing
(Wageningen Economic Research, 2021), Regouin (2003) already indi-
cated the number of farmers ceasing organic farming in the early 2000s
was large as well, leading to relatively small positive increments.
Newspaper articles confirm this pattern after 2015, but no scientific
papers have recorded this. In 2003 reasons for abandoning organic
farming practices were, amongst others, higher labor costs, and weak
financial support for loans due to the abolishment of green funds after
2002 (Regouin, 2003).

3.1.2. Functions 2 and 3: knowledge development and exchange
Interviewees indicated that within the sector knowledge is continu-
ously evolving, innovations developed, such as new types of dairy cow
breeds (e.g., Nauta et al., 2009; Rodriguez-Bermudez et al., 2019), and
knowledge is also exchanged by specialized knowledge brokers. As one
interviewee indicated the large cooperatives have mentors to aid
farmers during their transition. Also knowledge about regulations
appear to be sufficient, according to the respondents. Although a lot of
agricultural research at universities is carried out (i.e., Wageningen
University and Research), budgets to study organic farm practices were
decreasing from 7 million to 2.4 million Euro in 2012, particularly due
to decreasing investments by private companies (Braakman, 2012). Asa
response, an amendment to the governmental budget of the Ministry of
Agriculture was made in 2013 (Ministerie Van Economische Zaken,
Landbouw en Innovatie, 2013). This resulted in an additional budget of
5 million Euro per year up to 2017 for research on the organic sector.
Five interviewees indicated some barriers in knowledge development
and exchange, that mostly focus on a lack of specialized organic research
from companies and a declining research budget. Nonetheless, most
interviewees did not indicate these functions to be problematic.

F1 Entrepreneurial activities;
7%

F2 Knowledge development;
5%

F3 Knowledge exchange;
0%

F4 Guidance of the search;
34%

Fig. 2. Chart diagram of the percentage barriers associated with the functioning of the TIS functions, rated by the Dutch organic dairy experts. N =92.
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3.1.3. Function 4: guidance of the search

Since the EU regulation on organic farming (2092/91) required a
national implementation, the Dutch Ministry of Agriculture developed
over a period of more than a decade a series of bi-annual policy notes.
The first note or memorandum “Landbouwkwaliteitsbesluit biologische
productiemethode” in 1992 (agricultural decision on the organic pro-
duction method, own translation) and the subsequent action plan (1997)
had the ambition of 10% organic agricultural land by 2010 and a 5%
market share by 2007. At first and since 1994, subsidies for the two-year
transition period were obtainable and a subsidy to continue organic
farming, though the interest of farmers was much larger than the
available budget (Bok and Lossbroek, 2000). The evaluation of the ac-
tion plan (Bok and Lossbroek, 2000) suggested a stronger focus on
market development, quality improvement and research. The memo-
randum “Een biologische markt te winnen” (to win an organic market,
own translation) published in 1999 and expanding into the period of
2001-2004, emphasized the demand driven vision of the government.
Amongst others, the vision focused on a better development of the
organic value chain, increasing consumer demand, developing knowl-
edge by research investments, the establishment of an organization to
support and advocate the organic sector (i.e., Platform Biologica) and a
closure of the ‘transition subsidy’ by 2002. The successive memorandum
(2005-2007) continued the demand side approach. The policy vision
corroborated the observed large consumer price differences between
conventional and organic food and dairy products but argued techno-
logical development and logistic innovations within the organic sector
could reduce these differences. The memorandum 2008-2011 set
ambitious targets in growth (in area, market share and research) of
organic farming and products. To create more demand, the memoran-
dum also set targets for catering organic products in governmental
buildings, including hospitals. It was also acknowledged a shortage of
organic supply was observed because potential farmers became more
reluctant to transform to organic farming. The note ‘Duurzaam Voedsel’
(sustainable food, own translation) was the last memorandum in which
organic farming was mentioned in governmental documents. The
memorandum stated conventional farming should be stimulated to
produce more sustainably, while consumers should purchase more sus-
tainable food. Organic farming was only mentioned as one example of
sustainable agriculture, but no further governmental support to organic
farming was provided (Ministerie voor Landbouw Natuur en Voedselk-
waliteit, 2009). Since 2018 the vision and policy of the government fully
shifted towards circular agriculture including the enhancement of sus-
tainability, in which organic farming was no longer addressed.

With regard to the governmental vision, the respondents indicated
the problematic and dual emphasis to support the organic sector on one
hand while simultaneously stimulating export driven high tech and
polluting conventional agriculture on the other hand. As one respondent
stated “the abolishment of the milk quota and the preceding problems on
nitrogen emissions and exceedance of phosphate emission rights did also
affect the organic diary sector [for which many organic cattle were
brought to the slaughterhouse to meet the emission rights in 2018] while
they were not the cause of the problem”. The duality was further enhanced
by the governmental vision to invest in and improve organic farming
only by technological advancements, rather than to rely on farmers’
expertise. It appears, as another respondent argued, that a real ‘belief’ in
the organic sector was missing since the same mechanisms were applied
as on the conventional agricultural sector and that “the vision solely raised
the issue of economic growth, export, and business, not a change in mindset”.
Other respondents pointed at the absence of a long-term vision, as no
apparent organic policy has been implemented since 2011.

3.1.4. Function F5: market formation

Despite the governmental ambition to have a 5% market share of
organic products by 2007, Bionext — a value chain organization for
organic agriculture and food in the Netherlands and the successor of
Biologica — reported a total organic market share of 3.2% and a 4.07%
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share of organic dairy in the Netherlands in 2019 (Bionext, 2019).
During the market entrance in the 1990s, first only specialized shops
sold organic products. Later the large supermarkets started selling
organic products and are now by far the largest sales channel, both in
volume and cash flow (Bionext, 2019). Consumer price differences have
also been reduced by pressure of the supermarket purchasing channels
(Bionext, 2019), but price differences are not diminished.

Although organic products are currently widely available to con-
sumers, and the organic market is still growing, the share remains rather
small compared to other countries. Many respondents signaled the
relatively low consumer demand that hampers further market growth.
Here, respondents addressed the issue of a large portion of consumers
that can be defined as ‘price deal searchers’ who are not willing to pay
more for organic dairy. In a large review, Aschemann-Witzel and Zielke
(2017) found that the large price differences between organic and
conventional products indeed hampers the further market development.
However, the observed price differences and potential lack of willing to
pay more for organic products are not solely responsible for the lack of
growth.

A large price experiment initiated by the policy memorandum “Een
biologische markt te winnen” that run for 4 months in 2006, conducted
in supermarkets within 10 Dutch municipalities which differed in
geographical location and income level, showed that prior market price
knowledge of consumers was strongly determining the purchase of
organic products (Bunte et al., 2010). In this experiment a temporal
discount of organic products was introduced to monitor differences in
purchase. The experiment showed that price elasticities remained low,
since many consumers were not aware of lower prices. These results thus
also indicate the relevance of improving the predictability of market and
price information. Although organic prices were lower and sometimes
below that of conventional products, consumers still expected this to be
high and did not purchase organic products. An additional effect, also
described by Aschemann-Witzel and Zielke (2017) was the limited offer
of organic brands. Finally these results also hint on the consumer
expectation of getting more value for money. This is similar to what one
of the respondents noted: “Consumers are disappointed by the quality and
taste of an organic dairy product and therefore do not buy them”. In other
words, for many consumers it is not visible why they should pay more
while getting a similar product. This may constrain further upscaling,
since organic products remain competing with similar bulk products
from the conventional sector.

In an attempt to increase the market share of sustainable dairy and
fresh produce, supermarkets created the ‘Better life’ (“Beter Leven”)
label in close cooperation with the Animal Protection Society, a national
NGO (Wijk-Jansen et al., 2009). This label includes different tiers on
animal welfare issues, for which the highest tier (three stars) are organic
products and includes for example meat, milk and eggs. By 2017 the
market revenues of the one and two star tier combined were 1.6 billion
Euro, and surpassed the share of solely organic products (three stars)
(Logatcheva, 2018). Moreover, the old ‘Environmental label’ (“Milieu-
keur”), established in 1992 by a Dutch NGO, was recently (2017)
renamed as “On the way to planet proof” label. This label includes
certification of Dutch horticulture, fruits, eggs and dairy products, and
led to a considerable increase of certified dairy purchase. In 2019, the
market share of certified dairy (including “Beter Leven”, “On the way to
plant proof” and organic) reached 15% (Logatcheva, 2019).

3.1.5. Function F6: resource mobilization

Since the abatement of the transition subsidy (see function F4) and
later in 2011 the abolishment of subsidies for certification, the shift from
conventional to organic farming required more financial reserves of
farmers. During the transition additional costs are made but since milk
and dairy are not yet organic certified no price premiums can be
received. All respondents noted the high land prices as the major
problem in terms of resources. As a number of interviewees indicated
“farmers need much more financial resources for conversion, it is costly and
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high land prices also require a high milk production to pay off loans and earn
income”. Indeed, in 2018 average agricultural land rent was circa 60,000
Euro per ha and the highest value in Europe (Silvis and Voskuilen,
2018). These high land prices also puts a burden on conventional farms,
for which only labor cost reductions and yield improvements through
intensification can pay off these high fixed costs. However, organic
farmers have less leverages, since the agricultural production is less
intensified.

As one respondent noted, value chain actors, such as the large milk
cooperatives, need financial assets to separate the different milk sup-
plies, since they both process conventional and organic milk. Partly,
costs are also driven by economies of scale and due to the small growth
of organic farmers, organic milk processing is more expensive. The ex
post evaluation of the governmental policy note on organic farming
2005-2007 by Ecorys (2007), indicated the previous subsidy tools, such
as the subsidy for the transition period, organic maintenance and cer-
tification (see also function F4) were highly appreciated by farmers for
the execution of organic principles, while the respondents note these
subsidies are still needed due to the worsening financial situation of

Table 3
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many Dutch farmers.

3.1.6. Function F7: creation of legitimacy/counteract resistance to change

The EU regulation, the certified controlled production standards, and
the EKO labelling for consumers provide institutional legitimacy to
organic farming. By this, organic farming finds itself in a position be-
tween a voluntary movement from civil society and governmental sup-
port by strict regulations and public policy (Michelsen, 2001). Main
critics found in Dutch newspapers point at the much lower yields ob-
tained from organic farming and therefore is not capable ‘to feed the
world’ (e.g., De Volkskrant, 2007; Haarlems Dagblad, 2019; Trouw,
2000).

The respondents noted that 15 to 20 years ago resistance from con-
ventional farmers was much larger than nowadays. In general, re-
spondents acknowledged the much improved image of organic farmers
over the years. Yet, they also recognize resistance from regime actors,
such as governmental regulations that are never beneficial to organic
farming and lobby from pressure groups, such as feed suppliers, to favor
policies and rules in maintaining conventional farming. As one

Detailed overview of the barriers linked to their systemic problems which are hindering the development of the Dutch organic dairy innovation system. Including the
frequency, priority and structural element related to each barrier. Only the barriers with medium priority and above are explained. Systemic problems adapted from

Bergek et al. (2015) and Wieczorek and Hekkert (2012).

Function Barrier Frequency  Priority Structural Element  Type of Systemic Description Links Between Systemic Problems
(—/+/++) Problem
F1 Entrepreneurial Difficult and expensive 46% + Actor & Institution ~ Capacity failure & Farmer does not receive governmental subsidies.
activity transition process hard institutional The process is very lengthy and difficult which
failure leads to high investments while only receiving
conventional milk prices.
F2, F3 Knowledge Lack of research and 38% +
Development & education
exchange
F4 Guidance of the Vision on economic 69% ++ Institution Soft institutional Lack of coherence between European and national
Search growth and export failure policies, a continuous change of governmental
vision by the Ministry of Agriculture which leads to
alack of long-term vision. Governmental policies to
support economic growth but not on sustainable
practices.
Cultural influences 54% + Institution Soft institutional
failure
Lack of national policy 46% + Institution Hard institutional
failure
No long-term policy 38% + Institution Hard institutional
vision failure
Unequal vision 23% -
No intrinsic value of 8% -
farmer
F5 Market Formation Lack of demand 77% ++ Actor Capacity failure The lack of consumer demand is possibly
influenced by the high prices and low quality of the
organic products. But also, by the missing
stimulation of government to the retail sector
through e.g. marketing campaigns.
No stimulation of 62% + Network/ Presence failure &
consumers through Interaction & hard institutional
actors Institution failure
Expensive/low quality 38% + Other Other
products
Too little demand 31% -
processors
Lack of supply retailers ~ 23% -
No trust of banks 15% -
Competition foreign 15% -
countries
F6 Resource Lack of governmental 38% + Infrastructure & presence & hard Lacking resources include financial instruments for
Mobilization support and subsidies Institution institutional failure  organic production and limited accessibility to
for farmers farmland
High land prices 38% + Institution Hard institutional
failure
Low milk prices 31% -
F7 Resistance to Resistance from feed 15% -

change suppliers
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interviewee from the Ministry of Agriculture noted “is organic farming
sustainable? We think conventional farming is producing sustainable as well
and we will support this”. This can be further illustrated by the example of
the continued manure problems (see also Function F4) in the livestock
sector, which resulted in a strong exceedance of phosphate emissions in
2018. Based on EU rulings, the Dutch government had to decide
reducing the dairy livestock sizes and numerous animals had to be
slaughtered. However, organic farmers felt not to be responsible for this
problem, while also an expected shortage of organic manure was ex-
pected. In 2018 organic farmers’ associations started a lawsuit against
the Dutch government, supported by positive findings of the EU com-
mission on Environment. However, strong resistance came from the
conventional Dutch agricultural association (LTO) which led to the
governmental decision not to handle organic livestock differently
(Leeuwarder Courant, 2019). As a result, also many organic dairy cows
were slaughtered.

3.2. Systemic problems and blocking mechanisms in the Netherlands

Regarding the 19 reported barriers, two barriers were identified as
high priority (>67%), eight barriers a medium priority (33-66%) and
seven barriers a low priority (< 32%) (Table 3). Within the function
market formation that accounted for 37% of all barriers, the barrier ‘lack
of demand’ was mentioned most often; by 10 of the 13 respondents, and
with 77% of high priority. Within the function guidance of the search,
one barrier had a high priority (vision on economic growth and export),
and four had a medium priority. The barrier of the ‘vision on economic
growth and export” was mentioned by 9 of the 13 respondents. Within
the function resource mobilization three barriers were identified; two
with medium priority and one with low priority. Function F1 (entre-
preneurial activities) accounted for only one medium priority barrier.
The functions F2 and F3 (knowledge development and exchange) had
one medium priority barrier and the function F7 (counteract resistance
of change) one low priority barrier.

3.2.1. Systemic problems

The observed barriers may lead to systemic problems in the upscal-
ing of organic dairy farming, since they relate both to soft and hard
institutional failures (Fig. 3). From the first national organic memo-
randum the Dutch policy vision was to develop the demand side while
regular market mechanisms would result in a larger supply and hence an
increase of organic dairy farmers. Newspaper articles published at that
time were very critical regarding the implementation of the policy.
Those articles stated that the Minister of Agriculture relied heavily on
market forces and it was questioned whether it could lead to upscaling
while price differences between organic and conventional goods
remained high. A hard institutional failure can be found in the interplay
between the Ministries of Agriculture and Environment (formerly the
Ministry of Spatial Planning, Housing and Environment). While the
Ministry of Environment embraced the sustainability targets of organic
farming it did not support this with policy instruments, while within the
Ministry of Agriculture the incumbent socio-technological regime
blocked specific support to organic farming (see also de Haas, 2013 for a
historic overview of the Dutch Ministry of Agriculture).

Moreover within the functions ‘market formation’ and ‘entrepreneurial
activities’ persistent capacity and capability problems can be identified.
First, the lack of consumer demand (77%) and lack of stimulation of the
consumer (62%) were strong barriers. Although earlier organic products
could only be purchased through a few specialty shops, this was no longer
the case in the second half of the 1990s. Yet from 2010 onwards, newspaper
articles also reported a lack of organic supply, and supermarkets had to
import organic dairy from other EU countries. Despite this imbalance, some
newspaper articles as well as a number of respondents indicated low con-
sumer willingness to purchase organic products due to higher prices. Sec-
ond, the ‘free-market’ approach also led to a capacity problem of farmers or
how Smith (2000) states it, a transition problem. This problem was mainly
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enforced by a hard-institutional failure of lacking transition subsidies, and a
soft institutional failure of lacking moral support to farmers during the
transition stage.

3.3. Enabling factors in Denmark and Austria

The respondents in Denmark and Austria identified 6 enabling fac-
tors that can be linked to the different functions (Table 4). All factors had
strong links with the specific governmental interventions in Denmark
and Austria. The functioning of ‘guidance of the search’ may therefore
strongly influence and steer the functioning of the other TIS functions.

3.3.1. Guidance of the search

Danish respondents rated the factor ‘goals and initiatives’ an 80%
priority as the Danish government has facilitated strongly the develop-
ment of the sector. By 1986, the Danish Ministry of Agriculture showed
an explicit interest in organic farming. This led amongst others to
administering of the red @-label, providing subsidies for farmers and a
strong support for development and innovation initiatives (Daugbjerg
and Halpin, 2010). Farmers not only received subsidies for the transition
phase, but also received environmental subsidies (Daugbjerg and
Svendsen, 2011). In 1995 Denmark introduced its first national action
plan to promote organic farming. The progress of this action plan was
monitored closely and led to a considerable increase in cultivated areas.
In 1999 a second action plan was announced with the main goal
obtaining a 10% share of cultivated agricultural land (Dabbert et al.,
2004). In 2011 ‘The Organic Action Plan 2020’ was introduced. The
main goal of this action plan was to double the organically cultivated
area by 2020. To realize this plan stakeholder involvement was a ne-
cessity. By 2007 this led to a gradual shift from only ‘supply side’ sub-
sidies towards more ‘demand side’ subsidies. More funding was
allocated to research, sales promotion, and purchase subsidies for local
government canteens, kitchens and hospitals to supply 60% with
organic products (Daugbjerg and Svendsen, 2011). Moreover, on the
‘supply side’ also pesticide taxes were introduced that had a direct but
moderate effect on the organic sector (Daugbjerg and Svendsen, 2011).
Since the implementation, organic farmland has grown by 57% and
organic retail sales doubled (Eurostat, 2021; Research Institute of
Organic Agriculture, 2021). Due to these implementations the organic
sector went from a small group of self-regulated farmers to a large group
of strong legally regulated farmers (Darnhofer et al., 2010; Michelsen,
2001).

Also Austrian respondents rated the factor ‘goals and initiatives’ key
(60%) in the development of the organic sector (Table 4). Austria joined
the EU in 1995, and faced a low competitive agricultural sector
(Michelsen, 2001). This was due to the less productive mountainous
environment that also resulted in relatively small household farms. The
government therefore prepared the sector by “promoting conversion to
organic farming as a general strategy for the survival of Austrian agri-
culture” (Darnhofer et al., 2019; Michelsen, 2001; Schermer, 2008).
Well before the EU accession, farmer organizations, such as the ‘Ernte’
association, developed organic principles independently from the EU
regulation (Darnhofer et al., 2019). Since its accession and from 2001,
Austria continuously implemented organic action programs. These ac-
tion plans were established to enhance the development of the Austrian
organic agriculture sector. Currently the 5th action plan (2015-2020) is
in place to maintain Austria’s largest share of organic farmland within
the EU (Bundesministerium fiir Land- und Forstwirtschaft Umwelt und
Wasserwirtschaft, 2015).

3.3.2. Market formation

All Danish and Austrian respondents indicated the market conditions
were paramount for the further development of organic dairy. In
Denmark, both market conditions and the specific red @ organic label
(Daugbjerg and Halpin, 2010) were identified crucial by the re-
spondents. After the Danish Organic Farming Act in 1987, the red @-
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Fig. 3. Blocking mechanisms in the upscaling of organic dairy farming in the Netherlands. Bold arrows with (—) marking indicate strong blocking, grey arrows

indicate weaker blocking. (+) indicate support.

label was implemented (Michelsen, 2001) and only state-certified farms
were allowed to sell organic products (Daugbjerg and Halpin, 2010).
The red (-label has been a large success; currently 98% of the total
Danish population knows about the label and it has received much
consumer trust (Danish agriculture and Food Council & Organic
Denmark & Food Nation n.d.). The consumer trust helped increasing
organic purchases (Hjelmar, 2011). Moreover, the Danish government
has applied an active market development strategy where interest
groups target consumers and retailers (Thongplew et al., 2016). The
collaboration between Danish supermarket chains and Organic
Denmark (a non-profit organization, which represents the entire organic
food industry in Denmark) has led to the expansion of organic product
lines, higher visibility and increased consumer communication. These
included campaigns of the government and the retail sector (Danish
agriculture and Food Council and Organic Denmark and Food Nation,
2021; Thongplew et al., 2016). All Danish supermarkets have embraced
organic products and thereby using branding strategies to promote
organic by the consumer, and especially attract families with children.
To boost sales, retail sectors introduced their own organic brand and
increased the number of products. This led to competition between re-
tailers, and reduced prices of organic products which in turn made it
more affordable for the consumer (Danish agriculture and Food Council
and Organic Denmark and Food Nation, 2021). The first marketing

Table 4
Enabling factors by function and subsequent scoring by respondents from
Denmark and Austria.

Function Denmark Austria

F1 Entrepreneurial activity Farming conditions
(80%)

F2, F3 Knowledge Development  Stakeholder

& Exchange
F4 Guidance of the Search

cooperation (80%)
Goals and initiatives Goals, laws and
(80%) initiatives (60%)
Organic label (80%)
Marketing (100%)
Subsidies (80%)

F5 Market Formation
Marketing (100%)
F6 Resource Mobilization Subsidies (80%)

F7 Resistance to change

campaign for organic produce was established in 1993 and led to a
major increase of consumer demand (Lynggaard, 2001). All respondents
confirmed that marketing strategies increased the awareness of the
consumer.

In Austria, in 1994, intensive advertising occurred by conventional
food retailers and processors (Musshoff and Hirschauer, 2008; Pohl,
2003; Vogl and Hess, 1999) that was not restricted by specialized food
shops (Musshoff and Hirschauer, 2008). The biggest Austrian retailer
Billa-Merkur started its own organic Product line “Ja natiirlich”
(Michelsen et al., 2001; Pohl, 2003). These companies did not only
advertise organic products and their brand names but also linked the
product to positive and healthy attributes as; “well-being” or “pleasure”.
These features created a positive image and more public awareness by
the consumer (Pohl, 2003).

3.3.3. Resource mobilization

In 1987, Denmark introduced conversion subsidies for organic
farmers. According to 80% of the respondents, these subsidies enhanced
the growth of the organic dairy sector in Denmark. Between 1989 and
1994 the subsidies were mostly aimed at livestock producers (Daugbjerg
and Halpin, 2010). In 1994 permanent subsidies for organic farming
were implemented (Daugbjerg et al., 2008). This was extended in 1996
where additional funding was provided for advice to farmers in the
transition phase. At the same time subsidies for development initiatives
were also given by the state for processing, marketing and distribution of
organic products. Denmark also invested into schools, institutions and
universities to educate farmers, increase knowledge and product
development. (Daugbjerg et al., 2008). Currently the Danish govern-
ment provides farmers with subsidies for conversion and maintenance of
organic farming (Stolze et al., 2016).

To encourage organic farming in Austria the government imple-
mented several subsidies and incentives to help create the image of
“Ecoland Austria” (Vogl and Hess, 1999). “Without a doubt, the organic
farming boom in Austria was caused by government subsidies distrib-
uted on a federal scale” (Pohl, 2003). This is confirmed by Musshoff and
Hirschauer (2008), who stated that financial subsidies increased the
willingness of farmers to convert. In 1989 three Austrian provinces
started to provide subsidies to individual farmers for switching to
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organic farming. In 1991 the Federal Ministry of Agriculture and
Forestry stimulated the growth by introducing subsidies and an incen-
tive program. Grants for organic farming associations and national
conversion subsidies were implemented. Also, during and after con-
version, assistance was given to the farmer (Michelsen et al., 2001; Pohl,
2003; Vogl and Hess, 1999). In 1992 these subsidies where supple-
mented by a program which supports organic production for existing
producers (Michelsen et al., 2001). After entering the EU in 1995 Austria
implemented a new agri-environmental program: OPUL. This five-year
national aid program encouraged conversion and maintenance of
organic farmers (Darnhofer and Strauss, 2015; Pohl, 2003; Schneeberger
et al., 2002). The respondents confirmed the positive influence of sub-
sidies on the organic sector.

3.3.4. Entrepreneurial activity and knowledge development and exchange

Respondents in Denmark indicated both farming conditions and
stakeholder cooperation as highly relevant. For policy development of
the sector it was very important that there was little competition be-
tween (organic) farm organizations. Consensus between parties on
organic support and resource availability for the organic sector eases the
establishment of new policies (Daugbjerg and Halpin, 2010). Besides
this, the development of the Danish Agriculture and Food Council (i.e.,
represents the farming and food industries of Denmark including com-
panies, trade and farmers’ associations) has linked the interest of the
organic sector with the agricultural sector. The association considered
the interests of all parties as consumers, ministries and industrial orga-
nizations (Dabbert et al., 2004). The close cooperation between the
organic agricultural sector and the Danish Agriculture and Food Council
led to positive features. It increased the dissemination of new knowl-
edge, establishment of advisory services and development of organic
policies (Dabbert et al., 2004; Danish agriculture and Food Council and
Organic Denmark and Food Nation, 2021).

4. Discussion

In this paper, we analyzed potential barriers for upscaling organic
dairy farming in the Netherlands and making a comparison with organic
dairy in Austria and Denmark, two EU countries that have shown a
strong growth in organic dairy farming. Here we first discuss the find-
ings from the TIS analysis and the diffusion of organic dairy, while in the
second part we discuss the larger ramifications with respect to a sus-
tainability transition in agriculture.

4.1. Barriers in upscaling organic dairy farming in the Netherlands

In TIS, the functioning of an innovation system is analyzed in relation
to the transition phases of the innovation process (Suurs, 2009). Typi-
cally, in the early phases of development, the functions guidance of the
search, market formation, resource mobilization, and counteract resis-
tance to change may hamper the further upscaling if they are not posi-
tively fulfilled. In the final acceleration phase, where the innovation
diffuses into the socio-technical regime, barriers in market formation
may hamper diffusion (Hekkert and Negro, 2009; Suurs, 2009). Addi-
tionally, Schiller et al. (2020) identified various interdependencies
amongst the TIS functions in agroecological food systems, and as such
(moderate) weaknesses of functions could cascade throughout the whole
innovation system. Based on the barrier analysis, our results of Dutch
organic dairy farming indicate that the functioning of guidance of the
search, entrepreneurial activities, resource mobilization and market
formation are hampered by various barriers that lead to an arrested
diffusion of organic dairy farming.

The lack of diffusion in the Netherlands can be explained first by a
weak governmental support. The introduction of organic farming in the
Netherlands in the 1990s occurred during a time of large policy reforms
at the Ministry of Agriculture, triggered by a neoliberal political
discourse that is still visible today (De Haas, 2013). One example of this
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was a separation between policymaking at the Ministry on one hand and
implementation through privatized organizations on the other hand.
This had impacts on agricultural research and education and led to a
larger emphasis on technical solutions, export orientation and compet-
itiveness of the agricultural sector (De Haas, 2013). During the early
1990s organic farmers were strongly limited in their abilities due to the
privatized networks of institutes and agribusiness and these hurdles
were not solved by the Ministry (Horlings, 1996). As can be found in
many newspaper articles published in the early 2000s, critics of organic
farming saw the possible diffusion of organic agriculture as a step back.
As such, the organic niche had to prove itself on a competitive market
without much public support.

The lack of explicit policy support in the Netherlands can also be
illustrated by the many newspaper articles that dealt with environ-
mental issues such as the long history of persistent manure problems in
livestock farming, and this problem was reinforced after the abolish-
ment of the milk quota in 2015. As a result the long-term negotiated
derogation on manure application at the EU-level by the Dutch gov-
ernment came under political pressure. Because livestock density is
lower on organic farms it adds less to the problem. Yet, governmental
decisions to cut emissions were not alleviated for organic farmers. The
governmental laissez-faire demand-side support towards organic
farming and the strong belief that organic farming should grow by
mainstream market mechanisms without niche protection was also
reinforced by the incumbent regime. Repeatedly newspaper articles
mentioned the resistance from the Dutch farmers association LTO to
provide concrete measures to support organic farming.

In contrast, Austria and Denmark applied supply-side support to
organic dairy farming. In for example Denmark, explicit government
support towards organic dairy can also be illustrated in relation to the
use of pesticides by conventional farmers. Here, the Danish government
found that this use was threatening the groundwater wells, and decided
to tax pesticide use while tax revenues were used to further support
organic farming (Daugbjerg and Svendsen, 2011). As such, the Danish
government created a new level playing field between conventional and
organic dairy farmers, making it more attractive for farmers to produce
organic.

Second, regarding resource mobilization (to farmers) the Dutch
government only developed demand side policy instruments that mainly
addressed knowledge development on market formation. The Dutch
government did not use CAP payments to support organic farming
during transition (Stolze et al., 2016) and national transition subsidies
were already phased out by 2002. Respondents indicated the high
agricultural land prices in the Netherlands to be a barrier for transition.
Indeed, agricultural land prices' are about 6 times higher in the
Netherlands compared to Denmark and Austria” (Eurostat, 2021), and
are the highest in Europe. Moreover, in the past organic farmers also
indicated problems with additional labor force (Regouin, 2003) since
organic farming is more labor intensive. Although from its onset the
organic policy in Denmark was also demand side driven, it gradually
shifted by 1995 towards a supply side approach to support farmers
during and after the transition (Daugbjerg and Svendsen, 2011).
Currently both in Denmark and Austria farmers are supported by tran-
sition subsidies and maintenance payments, using measure 11 of the
European Agricultural Fund for Rural Development (EAFRD) (Stolze
et al., 2016). Both respondents and literature suggest resource mobili-
zation remains a critical issue to retain organic farmers, as many would
shift back to conventional farming due to higher costs (Berentsen et al.,
2012; Regouin, 2003). Indeed, according to the annual report of Skal in

1 Land prices of pastures in 2018 from Eurostat are 56,600 €/ha in the
Netherlands, 8949 €/ha in Denmark and 8546 €/ha in Austria.

2 Land prices of Austria are based on rent prices from Eurostat. Land price
was estimated using linear regression of land rent and land prices of other
countries (y = 37.727 x + 208.78, R?=0.93).
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2019, 24% of the Dutch farmers that ceased organic farming indicated
this for financial reasons (SKAL, 2020).

Third, the weak organic market formation in the Netherlands is
probably related to the higher consumer prices. In a study on the
repeated purchase of organic products, Marian et al. (2014) indeed
found high prices to be an obstacle to consumers. However, high prices
alone did not explain the low repeated purchase in their study. In con-
ventional products, high prices are usually perceived as a quality cue
(Marian et al., 2014). This is not always the case for organic products
and consumers may perceive high prices as additional costs rather than
quality improvement (Marian et al., 2014). To gain more repeated
consumer purchase, Marian et al. (2014) suggested to further differen-
tiate organic products through branding.

To illustrate the effects of such a brand differentiation, the sustain-
able coffee market in the Netherlands can serve as an example. Here,
certified coffee (UTZ, Fair Trade, organic and Rainforest Alliance)
together reached a market share of 45% in 2010 (Ingenbleek and
Reinders, 2013). The rapid market creation (before 2001 the niche
market was for a long time less than 2%) was the result of a competition
between different brands on the market and the rivalry of multiple
certification systems (Ingenbleek and Reinders, 2013). Importantly
here, retailers started to push the ‘less sustainable certification label” as a
standard brand in their collection. This also had positive effects on the
purchase of more stringent coffee labels as discussions amongst coffee
market leaders and retailers arose on the sustainability aspects, which
led to an increased market share of all labels (Ingenbleek and Reinders,
2013). This diversification approach is recently also applied to fresh
domestic produce in the Netherlands. For example the market share of
the new label “On the way to Planet proof” has grown 492% between
2018 and 2019 (Logatcheva, 2018). The approach shows a strong
growth of total market share of sustainable produced dairy to more than
15% in 2018, although the specific sustainability criteria of the various
types of certification (e.g., “Beter Leven” and “On the way to Planet
proof”) differ from organic (e.g., Vermunt et al., 2022).

To conclude, our barrier analysis on the functioning of Dutch organic
dairy farming innovation system thus indicates that the current devel-
opment is more associated with the early phases of the transition (i.e.,
the take-off phase of the innovation system) than with a late transition
stage (i.e., the acceleration phase). In contrast, in Denmark and Austria
the diffusion of the organic market is in an acceleration phase, illus-
trated by exponential growth of organic purchase per capita since 2000
(Research Institute of Organic Agriculture, 2021). It is suggested that in
both Denmark and Austria mass distribution of organic dairy by large
retail (75%-80%) is the main driver of the diffusion and have led to
smaller consumer price differences, but to a much lesser extent in the
Netherlands where large retail contributes to around 50% of total
organic sales (Agence Bio, 2019). In Austria and Denmark also strategic
marketing campaigns were developed targeting regional origin
(Austria), or health issues (Denmark) (Agence Bio, 2019).

4.2. Implications for the sustainability transition in agriculture

Recently, agricultural transitions have been studied using the Multi-
Level Perspective (MLP) (e.g., Darnhofer et al., 2015; Dumont et al.,
2020; Gaitan-Cremaschi et al., 2019), drawing on earlier research con-
ducted on the energy transition (e.g., Geels, 2002; Geels et al., 2017).
However, agricultural sustainability transitions might be fundamentally
different in comparison to the more ‘technology driven’ energy
transition.

First, farming is a land based activity where innovations such as
organic practices are very often developed by regime actors (farmers)
who switch to alternative practices to challenge the incumbent socio-
technical regime, and not by the challenges of newcomers (Dumont
et al., 2020; Vermunt et al., 2022). This is referred in the transition
literature as a ‘regime transformation’ (e.g., Vermunt et al., 2022). A
regime transformation can occur through an accumulation of novelties
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in niche spaces that allow for radical practices to emerge (Ingram et al.,
2015; Schot and Geels, 2008), in which novelties are strongly related to
so-called second order innovation changes in which pressure is put on
the incumbent regime (Knickel et al., 2009). Niches are the outcome of
various processes, including knowledge development and sharing and
social embedding (e.g., Knickel et al., 2009) that may lead to the certi-
fication of practices through standards, also to protect niches (Renard,
2005). To develop niches further, appropriate incentives to (regime)
actors need to be in place, such as taxation systems or regulatory support
(Knickel et al., 2009). In addition, governments can facilitate niche
development through financial support, a purchasing policy of certified
products to increase market share, and active interventions at interna-
tional declarations of intent with various market actors in the case of
international commodities (PBL Netherlands Environmental Assessment
Agency, 2014; Vermeulen and Kok, 2012).

Second, farming takes place in spatially diverse settings with very
different farm structures (Darnhofer et al., 2015) resulting in different
‘transformation pathways’ (Vermunt et al., 2022). Various certification
labels may be able to tackle these different settings through specializa-
tion and diversification of sustainability criteria (Knickel et al., 2009).
Indeed, motives and pathways towards sustainable farming may differ
considerably between regions and farm types (Darnhofer et al., 2010). In
some areas organic farming might be a solution to the low competi-
tiveness of family farms that produce under sub optimal conditions (e.g.,
in Austria), in other regions, like in the Netherlands or Denmark, it may
motivate farmers to escape the ‘productivist’ paradigm of conventional
farming competing on world markets (Duru et al., 2015; Gaitan-Cre-
maschi et al., 2019; Vermunt et al., 2022).

Third, a sustainability transition in agriculture based on for example
organic principles, is much less driven by technological improvements
as they include mostly extensification of practices, leading to agricul-
tural products that are always more expensive to produce than their
conventional counterparts. This is due to the higher labor force and/or
land it requires. In for example the energy transition, economies of scale
have led to strong cost reductions and therefore cheap renewable energy
sources (e.g., Bogdanov et al., 2021) that make their diffusion also
economically feasible. In the example of the Netherlands, the market
share of multiple certification labels combined steadily increases, and it
may create a new level playing field in which farmers receive higher
prices for their certified products. However, also policy changes are
needed in creating a fair level playing field (Streimikis and Balezentis,
2020), as illustrated by the Danish example on pesticides taxes
(Daugbjerg and Svendsen, 2011).

However, Knickel et al. (2009) and Ingram et al. (2015) also sug-
gested a regime transformation by niche development could be
restricted by various components of the incumbent regime, such as
imposed by regime actors, rules and institutions. In a study on the niche-
regime interactions of 17 so-called Learning and Innovation Networks
for Sustainable Agriculture (LINSA), Ingram et al. (2015) found these
LINSA were not the outcome of a process to challenge the paradigms of
the incumbent regime, but to improve practices by regime actors who
had wider societal and sustainability ambitions. Furthermore, Ingram
et al. (2015) argued that the influences of niches on the regime are
dependent on the compatibility of niches with incumbent practices.
Indeed, the relatively new Dutch labels (“Beter Leven” and “On the Way
to planet proof”’) have different sustainability criteria added to the
current agricultural practices. These criteria are less stringent than for
example organic dairy farming (Vermunt et al., 2022), but do include
criteria related to the uptake of agroecological schemes or animal wel-
fare issues (Logatcheva, 2019). With respect to the organic (dairy) niche,
Darnhofer et al. (2010) refer to such an uptake as a ‘conventionalization
process of organic principles’, where organic farm structures and prac-
tices are adapted to meet the certification requirements, but the organic
principles are much less adopted (Darnhofer et al., 2010; Schermer,
2008). Hence such niches may provoke incremental changes in the
incumbent regime rather than radical changes. Indeed, the new dairy
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labels in the Netherlands are much less ‘radical’ in terms of sustain-
ability criteria, but their introduction have led to an acceleration of
sustainable produced dairy market share.

The slow diffusion of organic farming in the Netherlands also illus-
trates the difficulties in making the EU action plan operational to in-
crease the area under organic farming practices in member states to 25%
by 2030. This target is currently only met by Austria, while the average
share of organic farmland in all member states was only 9.3% in 2018
(Eurostat, 2021). Our research indicates that goal seeking targets alone
will not be effective for a diffusion. During the time the organic policy
was operational (1990-2011), the Dutch government repeatedly set the
ambitious target of 10% organic farmland in 2010, but this ambition was
never met, while additional policy instruments facilitating the earlier
demand-side paradigm were not developed.

Drawing on the Dutch example, it becomes clear organic farming
principles are one of the many niches in the larger sustainability tran-
sition in agriculture. To make the EU action plan work, it requires
foremost a more explicit governmental support to domestic farmers who
apply various kinds of sustainable practices rather than focusing on the
transition to organic farming alone. Currently the long-term perspec-
tives of farmers applying such sustainable practices remain under strong
pressure by the detrimental policy choices initiated by a strong incum-
bent regime that also blocks further greening of European agriculture.

Declaration of Competing Interest

All authors state that this manuscript has not been not published
elsewhere and is not under review with another scientific journal.

Acknowledgments

We thank all interviewees for taking their time and willingness to
participate in the various interviews and two anonymous reviewers and
the editor for their value comments to improve our manuscript.

References

Agence Bio, 2019. Organic Farming and Market in the European Union, 2019 edition.
Agence Francaise pour le Développement et la Promotion de I’Agriculture
Biologique (Agence Bio), Montreuil, France. URL. https://www.agencebio.org.

Aschemann-Witzel, J., Zielke, S., 2017. Can’t buy me green? A review of consumer
perceptions of and behavior toward the Price of organic food. J. Consum. Aff. 51,
211-251. https://doi.org/10.1111/joca.12092.

Berentsen, P.B.M., Kovacs, K., van Asseldonk, M.A.P.M., 2012. Comparing risk in
conventional and organic dairy farming in the Netherlands: an empirical analysis.
J. Dairy Sci. 95, 3803-3811. https://doi.org/10.3168/jds.2011-5200.

Bergek, A., Jacobsson, S., Carlsson, B., Lindmark, S., Rickne, A., 2008. Analyzing the
functional dynamics of technological innovation systems: a scheme of analysis. Res.
Policy 37, 407-429. https://doi.org/10.1016/j.respol.2007.12.003.

Bergek, A., Hekkert, M., Jacobsson, S., Markard, J., Sandén, B., Truffer, B., 2015.
Technological innovation systems in contexts: conceptualizing contextual structures
and interaction dynamics. Environ. Innov. Soc. Transitions 16, 51-64. https://doi.
org/10.1016/j.eist.2015.07.003.

Bionext, 2019. Bionext trendrapport 2019. Ontwikkelingen in de biologische sector.
Bionext, Ede, the Netherlands. URL. https://www.bionext.nl.

Bogdanov, D., Ram, M., Aghahosseini, A., Gulagi, A., Oyewo, A.S., Child, M., Caldera, U.,
Sadovskaia, K., Farfan, J., Noel, De Souza, Simas Barbosa, L., Fasihi, M., Khalili, S.,
Traber, T., Breyer, C., 2021. Low-cost renewable electricity as the key driver of the
global energy transition towards sustainability. Energy 227, 120467. https://doi.
org/10.1016/j.energy.2021.120467.

Bok, R., Lossbroek, T., 2000. Evaluatie Plan van Aanpak Biologische Landbouw 1997-
1999. Expertisecentrum LNV, Ministerie van Landbouw, Natuurbeheer en Visserij,
Ede, the Netherlands.

Braakman, J., 2012. Minder geld voor onderzoek naar biologisch. De Boerderij. URL.
https://www.boerderij.nl/minder-geld-voor-onderzoek-naar-biologisch.

Bundesministerium fiir Land- und Forstwirtschaft Umwelt und Wasserwirtschaft, 2015.
Aktionsprogramm Biologische Landwirtschaft. Wien, Austria.

Bunte, F.H.J., van Galen, M.A., Kuiper, W.E., Tacken, G., 2010. Limits to growth in
organic sales. Economist 158, 387-410. https://doi.org/10.1007/510645-010-9152-
3.

Dabbert, S., Haring, A.M., Zanoli, R., 2004. Organic Farming: Policies and Prospects. Zed
Books, London.

Danish agriculture and Food Council & Organic Denmark & Food Nation, 2021. The
Organic Way — The Danish Model. Org, Denmark. URL. https://www.organicden
mark.com/the-danish-model.

12

Agricultural Systems 198 (2022) 103368

Darnhofer, 1., Strauss, A., 2015. Organic farming and resilience (Austria). In: Case Study
Report, vol. D3, p. 3. https://doi.org/10.20955/r.85.67.

Darnhofer, I., Lindenthal, T., Bartel-Kratochvil, R., Zollitsch, W., 2010.
Conventionalisation of organic farming practices: from structural criteria towards an
assessment based on organic principles. A review. Agronom 30, 67-81. https://doi.
org/10.1007/978-94-007-0394-0_18.

Darnhofer, I., Sutherland, L.A., Pinto-Correia, T., 2015. Conceptual insights derived from
case studies on “emerging transitions” in farming. In: Sutherland, L.-A.,

Darnhofer, 1., Wilson, G.A., Zagata, L. (Eds.), Transition Pathways towards
Sustainability in Agriculture: Case Studies from Europe. CAB International,
pp. 189-203. https://doi.org/10.1079/9781780642192.0189.

Darnhofer, I., D’Amico, S., Fouilleux, E., 2019. A relational perspective on the dynamics
of the organic sector in Austria, Italy, and France. J. Rural. Stud. 68, 200-212.
https://doi.org/10.1016/j.jrurstud.2018.12.002.

Daugbjerg, C., Halpin, D., 2010. Generating policy capacity in emerging green industries:
the development of organic farming in Denmark and Australia. J. Environ. Policy
Plan. 12, 141-157. https://doi.org/10.1080/15239081003719201.

Daugbjerg, C., Svendsen, G.T., 2011. Government intervention in green industries:
lessons from the wind turbine and the organic food industries in Denmark. Environ.
Dev. Sustain. 13, 293-307. https://doi.org/10.1007/510668-010-9262-8.

Daugbjerg, C., Swinbank, A., 2016. Three decades of policy layering and politically
sustainable reform in the European Union’s agricultural policy. Gov. Int. J. Policy
Adm. Inst. 29, 265-280. https://doi.org/10.1111/gove.12171.

Daugbjerg, C., Tranter, R., Holloway, G., 2008. Organic farming policies and the growth
of the organic sector in Denmark and the UK: a comparative analysis. In: 12 Th EAAE
Congress People, Food and Environments : Global Trends and European Strategies,
p. 4.

De Haas, M., 2013. Two Centuries of State Involvement in the Dutch Agro Sector. An
Assessment of Policy in a Long-Term Historical Perspective. Netherlands Scientific
Council for Government Policy (WRR), The Hague, the Netherlands. https://www.
wrr.nl.

De Volkskrant, 2007. Liever Een Moderne Landbouw (August 7, 2007). https://www.
volkskrant.nl/economie/liever-een-moderne-landbouw~b3395140/.

Dentoni, D., Waddell, S., Waddock, S., 2017. Pathways of transformation in global food
and agricultural systems: implications from a large systems change theory
perspective. Curr. Opin. Environ. Sustain. 29, 8-13. https://doi.org/10.1016/j.
cosust.2017.10.003.

Dolinska, A., d’Aquino, P., 2016. Farmers as agents in innovation systems. Empowering
farmers for innovation through communities of practice. Agric. Syst. 142, 122-130.
https://doi.org/10.1016/j.agsy.2015.11.009.

Dumont, A.M., Gasselin, P., Baret, P.V., 2020. Transitions in agriculture: three
frameworks highlighting coexistence between a new agroecological configuration
and an old, organic and conventional configuration of vegetable production in
Wallonia (Belgium). Geoforum 108, 98-109. https://doi.org/10.1016/j.
geoforum.2019.11.018.

Duru, M., Therond, O., Fares, M., 2015. Designing agroecological transitions; a review.
Agron. Sustain. Dev. 35, 1237-1257. https://doi.org/10.1007/513593-015-0318-x.

Ecorys, 2007. Biologisch: vitaal en duurzaam. Ex post evaluatie Beleidsnota Biologische
Landbouw 2005-2007. Ecorys, Aequator, Rotterdam, the Netherlands. URL. https://
edepot.wur.nl/64773.

El Bilali, H., 2019. The multi-level perspective in research on sustainability transitions in
agriculture and food systems: a systematic review. Agriculture 74. https://doi.org/
10.3390/agriculture9040074.

European Commission, 2021. Communication from the Commission to the European
Parliament, the Council, the European Economic and Social Committee and the
Committee of the Regions on an Action Plan for the Development of Organic
Production. Brussels.

Eurostat, 2021. Eurostat Agricultural Data. https://ec.europa.eu/eurostat/web/agricultu
re/data/database.

Gaitan-Cremaschi, D., Klerkx, L., Duncan, J., Trienekens, J.H., Huenchuleo, C.,
Dogliotti, S., Contesse, M.E., Rossing, W.A.H., 2019. Characterizing diversity of food
systems in view of sustainability transitions. A review. Agron. Sustain. Dev. 39
https://doi.org/10.1007/513593-018-0550-2.

Garibaldi, L.A., Gemmill-Herren, B., D’Annolfo, R., Graeub, B.E., Cunningham, S.A.,
Breeze, T.D., 2017. Farming approaches for greater biodiversity, livelihoods, and
food security. Trends Ecol. Evol. 32, 68-80. https://doi.org/10.1016/j.
tree.2016.10.001.

Geels, F.W., 2002. Technological transitions as evolutionary reconfiguration processes: a
multi-level perspective and a case-study. Res. Policy 31, 1257-1274. https://doi.
org/10.1016/50048-7333(02)00062-8.

Geels, F.W., Sovacool, B.K., Schwanen, T., Sorrell, S., 2017. Sociotechnical transitions for
deep carbonization. Accelerating innovation is as important as climate policy.
Science 357, 1242-1244. https://doi.org/10.1126/science.aao3760.

Gernert, M., El Bilali, H., Strassner, C., 2018. Grassroots initiatives as sustainability
transition pioneers: implications and lessons for urban food systems. Urban Sci. 2,
23. https://doi.org/10.3390/urbansci2010023.

Godfray, H.C.J., Beddington, J.R., Crute, L.R., Haddad, L., Lawrence, D., Muir, J.F.,
Pretty, J., Robinson, S., Thomas, S.M., Toulmin, C., 2010. Food security: the
challenge of feeding 9 billion people. Science 327, 812-818. https://doi.org/
10.1126/science.1185383.

Grabs, J., Langen, N., Maschkowski, G., Schapke, N., 2016. Understanding role models
for change: a multilevel analysis of success factors of grassroots initiatives for
sustainable consumption. J. Clean. Prod. 134, 98-111. https://doi.org/10.1016/].
jclepro.2015.10.061.


https://www.agencebio.org
https://doi.org/10.1111/joca.12092
https://doi.org/10.3168/jds.2011-5200
https://doi.org/10.1016/j.respol.2007.12.003
https://doi.org/10.1016/j.eist.2015.07.003
https://doi.org/10.1016/j.eist.2015.07.003
https://www.bionext.nl
https://doi.org/10.1016/j.energy.2021.120467
https://doi.org/10.1016/j.energy.2021.120467
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0040
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0040
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0040
https://www.boerderij.nl/minder-geld-voor-onderzoek-naar-biologisch
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0050
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0050
https://doi.org/10.1007/s10645-010-9152-3
https://doi.org/10.1007/s10645-010-9152-3
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0060
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0060
https://www.organicdenmark.com/the-danish-model
https://www.organicdenmark.com/the-danish-model
https://doi.org/10.20955/r.85.67
https://doi.org/10.1007/978-94-007-0394-0_18
https://doi.org/10.1007/978-94-007-0394-0_18
https://doi.org/10.1079/9781780642192.0189
https://doi.org/10.1016/j.jrurstud.2018.12.002
https://doi.org/10.1080/15239081003719201
https://doi.org/10.1007/s10668-010-9262-8
https://doi.org/10.1111/gove.12171
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0105
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0105
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0105
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0105
https://www.wrr.nl
https://www.wrr.nl
https://www.volkskrant.nl/economie/liever-een-moderne-landbouw~b3395140/
https://www.volkskrant.nl/economie/liever-een-moderne-landbouw~b3395140/
https://doi.org/10.1016/j.cosust.2017.10.003
https://doi.org/10.1016/j.cosust.2017.10.003
https://doi.org/10.1016/j.agsy.2015.11.009
https://doi.org/10.1016/j.geoforum.2019.11.018
https://doi.org/10.1016/j.geoforum.2019.11.018
https://doi.org/10.1007/s13593-015-0318-x
https://edepot.wur.nl/64773
https://edepot.wur.nl/64773
https://doi.org/10.3390/agriculture9040074
https://doi.org/10.3390/agriculture9040074
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0150
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0150
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0150
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0150
https://ec.europa.eu/eurostat/web/agriculture/data/database
https://ec.europa.eu/eurostat/web/agriculture/data/database
https://doi.org/10.1007/s13593-018-0550-2
https://doi.org/10.1016/j.tree.2016.10.001
https://doi.org/10.1016/j.tree.2016.10.001
https://doi.org/10.1016/S0048-7333(02)00062-8
https://doi.org/10.1016/S0048-7333(02)00062-8
https://doi.org/10.1126/science.aao3760
https://doi.org/10.3390/urbansci2010023
https://doi.org/10.1126/science.1185383
https://doi.org/10.1126/science.1185383
https://doi.org/10.1016/j.jclepro.2015.10.061
https://doi.org/10.1016/j.jclepro.2015.10.061

R.W. Verburg et al.

Gubrium, J.F., Holstein, J.A., Marvasti, A.B., McKinney, K.D., 2012. The SAGA
Handbook of Interview Research. The Complexity of the Craft, Second ed. Sage
Publications, London.

Haarlems Dagblad, 2019. Boer, Ga Anders Boeren. (November 26, 2019).

Hekkert, M.P., Negro, S.0., 2009. Functions of innovation systems as a framework to
understand sustainable technological change: empirical evidence for earlier claims.
Technol. Forecast. Soc. Change 76, 584-594. https://doi.org/10.1016/j.
techfore.2008.04.013.

Hekkert, M.P., Suurs, R.A.A., Negro, S.0., Kuhlmann, S., Smits, R.E.H.M., 2007.
Functions of innovation systems: a new approach for analysing technological
change. Technol. Forecast. Soc. Change 74, 413-432. https://doi.org/10.1016/].
techfore.2006.03.002.

Henle, K., Alard, D., Clitherow, J., Cobb, P., Firbank, L., Kull, T., McCracken, D.,
Moritz, R.F.A., Niemel, J., Rebane, M., Wascher, D., Watt, A., Young, J., 2008.
Identifying and managing the conflicts between agriculture and biodiversity
conservation in Europe-a review. Agric. Ecosyst. Environ. 124, 60-71. https://doi.
org/10.1016/j.agee.2007.09.005.

Hjelmar, U., 2011. Consumers’ purchase of organic food products. A matter of
convenience and reflexive practices. Appetite 56, 336-344. https://doi.org/
10.1016/j.appet.2010.12.019.

Hodge, ., Hauck, J., Bonn, A., 2015. The alignment of agricultural and nature
conservation policies in the European Union. Conserv. Biol. 29, 996-1005. https://
doi.org/10.1111/cobi.12531.

Horlings, 1., 1996. Duurzaam boeren met beleid. Innovatiegroepen in de Nederlandse
landbouw. PhD thesis. Katholieke Universiteit Nijmegen. https://repository.ubn.ru.
nl/handle/2066,/146262.

Ingenbleek, P.T.M., Reinders, M.J., 2013. The development of a market for sustainable
coffee in the Netherlands: rethinking the contribution of fair trade. J. Bus. Ethics
113, 461-474. https://doi.org/10.1007/5s10551-012-1316-4.

Ingram, J., 2018. Agricultural transition: niche and regime knowledge systems’
boundary dynamics. Environ. Innov. Soc. Transitions 26, 117-135. https://doi.org/
10.1016/j.eist.2017.05.001.

Ingram, J., Maye, D., Kirwan, J., Curry, N., Ingram, J., Maye, D., Kirwan, J., Curry, N.,
Kubinakova, K., Ingram, J., Maye, D., Kirwan, J., Curry, N., 2015. Interactions
between niche and regime : an analysis of learning and innovation networks for
sustainable agriculture across Europe interactions between niche and regime : an
analysis of learning and innovation networks for sustainable agriculture across
Europe. J. Agric. Educ. Ext. 21, 55-71. https://doi.org/10.1080/
1389224X.2014.991114.

Kearney, J., 2010. Food consumption trends and drivers. Philos. Trans. R. Soc. B Biol. Sci.
365, 2793-2807. https://doi.org/10.1098/rstb.2010.0149.

Klerkx, L., van Mierlo, B., Leeuwis, C., 2012. Evolution of systems approaches to
agricultural innovation: Concepts, analysis and interventions. In: Darnhofer, I.,
Gibbon, D., Dedieu, B. (Eds.), Systems Research into the 21st Century: The New
Dynamic. Springer Science+Business Media, Dordrecht, pp. 457-483.

Knickel, K., Brunori, G., Rand, S., Proost, J., 2009. Towards a better conceptual
framework for innovation processes in agriculture and rural development : from
linear models to systemic approaches. J. Agric. Educ. Ext. 15, 131-146. https://doi.
org/10.1080/13892240902909064.

Lamprinopoulou, C., Renwick, A., Klerkx, L., Hermans, F., Roep, D., 2014. Application of
an integrated systemic framework for analysing agricultural innovation systems and
informing innovation policies: comparing the Dutch and Scottish agrifood sectors.
Agric. Syst. 129, 40-54. https://doi.org/10.1016/j.agsy.2014.05.001.

Leeuwarder Courant, 2019. Minister Schouten negeert wens biologische boeren inzake
fosfaat. (August 30, 2019). https://lc.nl/friesland/Landbouwminister-Carola-Scho
uten-negeert-wens-van-biologische-boeren-24776935.html.

Logatcheva, K., 2018. Monitor duurzaam voedsel 2018. Wageningen Economic Research,
The Hague, The Netherlands. http://orgprints.org/18992.

Logatcheva, K., 2019. Monitor Duurzaam Voedsel 2019. Consumentenbestedingen.
Wageningen Economic Research, The Hague, The Netherlands. https://edepot.wur.
nl/532565.

Loorbach, D., Rotmans, J., 2006. Managing transitions for sustainable development. In:
Olshoorn, X., Wieczorek, A. (Eds.), Understanding Industrial Transformation, Views
from Different Disciplines. Springer, Dordrecht, pp. 187-206.

Lynggaard, K.S.C., 2001. The farmer within an institutional environment. Comparing
Danish and Belgian organic farming. Sociol. Rural. 41, 85-111. https://doi.org/
10.1111/1467-9523.00171.

Marian, L., Chrysochou, P., Krystallis, A., Thggersen, J., 2014. The role of price as a
product attribute in the organic food context: an exploration based on actual
purchase data. Food Qual. Prefer. 37, 52-60. https://doi.org/10.1016/j.
foodqual.2014.05.001.

Markard, J., Raven, R., Truffer, B., 2012. Sustainability transitions: an emerging field of
research and its prospects. Res. Policy 41, 955-967. https://doi.org/10.1016/j.
respol.2012.02.013.

Meredith, S., Willer, H., 2016. Organic in Europe. Prospects and Developments 2016.
IFOAM EU, Brussels, Belgium. http://www.ifoam-eu.org/en/common-agricultu
ral-policy/organic-europe.

Meredith, S., Lampkin, N., Schmid, O., 2008. Organic Action Plans: Development,
Implementation and Evaluation, Second ed. [IFOAM EU, Brussels, Belgium
http://www.orgap.org/fileadmin/orgap/documents/manual.pdf.

Michelsen, J., 2001. Organic farming in a regulatory perspective. The Danish case.
Sociol. Rural. 41, 62-84. https://doi.org/10.1111/1467-9523.00170.

Michelsen, J., Lynggaard, K., Padel, S., Foster, C., 2001. Organic Farming Development
and Agricultural Institutions in Europe: A Study of Six Countries, Organic Farming in
Europe: Economics and Policy, Vol. 9. Universitat Hohenheim, Stuttgart-Hohenheim.

13

Agricultural Systems 198 (2022) 103368

Ministerie Van Economische Zaken Landbouw en Innovatie, 2013. Vaststelling van de
begrotingsstaten van het Ministerie van Economische Zaken, Landbouw en Innovatie
(XIII) voor het jaar 2013. Tweede Kamer der Staten-Generaal, the Netherlands. http
s://zoek.officielebekendmakingen.nl/kst-33400-XIII-125.html.

Ministerie voor Landbouw Natuur en Voedselkwaliteit, 2009. Nota Duurzaam voedsel.
Naar een duurzame consumptie en productie van ons voedsel, The Hague. https://
edepot.wur.nl/8339.

Musiolik, J., Markard, J., Hekkert, M., 2012. Networks and network resources in
technological innovation systems: towards a conceptual framework for system
building. Technol. Forecast. Soc. Change 79, 1032-1048. https://doi.org/10.1016/j.
techfore.2012.01.003.

Musshoff, O., Hirschauer, N., 2008. Adoption of organic farming in Germany and Austria:
an integrative dynamic investment perspective. Agric. Econ. 39, 135-145. https://
doi.org/10.1111/j.1574-0862.2008.00321.x.

Nauta, W.J., Baars, T., Saatkamp, H., Weenink, D., Roep, D., 2009. Farming strategies in
organic dairy farming: effects on breeding goal and choice of breed. An explorative
study. Livest. Sci. 121, 187-199. https://doi.org/10.1016/].1ivsci.2008.06.011.

Offermann, F., Nieberg, H., Zander, K., 2009. Dependency of organic farms on direct
payments in selected EU member states: today and tomorrow. Food Policy 34,
273-279. https://doi.org/10.1016/j.foodpol.2009.03.002.

PBL Netherlands Environmental Assessment Agency, 2014. Sustainability of
international Dutch supply chains. In: Progress, Effects and Perspectives.
Netherlands Environmental Assessment Agency, the Hague, the Netherlands.

Pigford, A.A.E., Hickey, G.M., Klerkx, L., 2018. Beyond agricultural innovation systems?
Exploring an agricultural innovation ecosystems approach for niche design and
development in sustainability transitions. Agric. Syst. 164, 116-121. https://doi.
org/10.1016/j.agsy.2018.04.007.

Pohl, A., 2003. Organic Farming in Austria 2003. Organic Europe, Country Reports.
http://www.organic-europe.net/.

Popkin, B.M., 2011. Agricultural policies, food and public health. EMBO Rep. 12, 11-18.

Pretty, J., Benton, T.G., Bharucha, Z.P., Dicks, L.V., Flora, C.B., Godfray, H.C.J.,
Goulson, D., Hartley, S., Lampkin, N., Morris, C., Pierzynski, G., Prasad, P.V.V.,
Reganold, J., Rockstrom, J., Smith, P., Thorne, P., Wratten, S., 2018. Global
assessment of agricultural system redesign for sustainable intensification. Nat.
Sustain. 1, 441-446. https://doi.org/10.1038/541893-018-0114-0.

Regouin, E., 2003. To convert or not to convert to organic farming. In: Organic
Agriculture: Sustainability, Markets and Policies. OECD, CABI publ, Wallingford, UK,
pp. 227-235.

Renard, M., 2005. Quality certification, regulation and power in fair trade. J. Rural. Stud.
21, 419-431. https://doi.org/10.1016/j.jrurstud.2005.09.002.

Research Institute of Organic Agriculture, 2021. Data on Organic Agriculture in Europe.
URL. http://statistics.fibl.org/europe.html.

Robinson, O.C., 2014. Sampling in interview-based qualitative research: a theoretical
and practical guide. Qual. Res. Psychol. 11, 25-41. https://doi.org/10.1080/
14780887.2013.801543.

Rodriguez-Bermudez, R., Miranda, M., Baudracco, J., Fouz, R., Pereira, V., Lopez-
Alonso, M., 2019. Breeding for organic dairy farming: what types of cows are
needed? J. Dairy Res. 86, 3-12. https://doi.org/10.1017/50022029919000141.

Schermer, M., 2008. Organic policy in Austria: greening and greenwashing. Int. J. Agric.
Resour. Gov. Ecol. 7, 40-50. https://doi.org/10.1504/ijarge.2008.016978.

Schiller, K.J.F., Klerkx, L., Poortvliet, P.M., Godek, W., 2020. Exploring barriers to the
agroecological transition in Nicaragua: a technological innovation systems approach.
Agroecol. Sustain. Food Syst. 44, 88-132. https://doi.org/10.1080/
21683565.2019.1602097.

Schneeberger, W., Darnhofer, I., Eder, M., 2002. Barriers to the adoption of organic
farming by cash-crop producers in Austria. Am. J. Altern. Agric. 17, 24-31. https://
doi.org/10.1079/ajaa200207.

Schot, J., Geels, F.W., 2008. Strategic niche management and sustainable innovation
journeys: theory, findings, research agenda, and policy. Tech. Anal. Strat. Manag. 20,
537-554. https://doi.org/10.1080/09537320802292651.

Seufert, V., Ramankutty, N., Mayerhofer, T., 2017. What is this thing called organic? —
how organic farming is codified in regulations. Food Policy 68, 10-20. https://doi.
org/10.1016/j.foodpol.2016.12.009.

Silvis, H., Voskuilen, M., 2018. Agrarische grondprijzen in de EU in 2016. Wageningen
Economic Research, The Hague, the Netherlands. https://edepot.wur.nl/446326.

Sixt, G.N., Klerkx, L., Griffin, T.S., 2018. Transitions in water harvesting practices in
Jordan’s rainfed agricultural systems: systemic problems and blocking mechanisms
in an emerging technological innovation system. Environ. Sci. Pol. 84, 235-249.
https://doi.org/10.1016/j.envsci.2017.08.010.

SKAL, 2020. Betrouwbaar bio: Certificatie en Toezicht in 2020. Skal Biocontrole, Zwolle,
the Netherlands. https://www.skal.nl.

Smith, K., 2000. Innovation as a systemic phenomenon: rethinking the role of policy.
Enterp. Innov. Manag. Stud. 1, 73-103.

Smith, A., Stirling, A., Berkhout, F., 2005. The governance of sustainable socio-technical
transitions. Res. Policy 34, 1491-1510. https://doi.org/10.1016/j.
respol.2005.07.005.

Spielman, D.J., Ekboir, J., Davis, K., 2009. The art and science of innovation systems
inquiry: applications to sub-Saharan African agriculture. Technol. Soc. 31, 399-405.
https://doi.org/10.1016/j.techsoc.2009.10.004.

Stoate, C., Béldi, A., Beja, P., Boatman, N.D., Herzon, 1., van Doorn, A., de Snoo, G.R.,
Rakosy, L., Ramwell, C., 2009. Ecological impacts of early 21st century agricultural
change in Europe - a review. J. Environ. Manag. 91, 22-46. https://doi.org/
10.1016/j.jenvman.2009.07.005.

Stolze, M., Zanoli, R., Meredith, S., 2016. Organic in Europe: expanding beyond a niche.
In: Meredith, Stefan, Willer, H. (Eds.), Organic in Europe: Prospects and
Developments. IFOAM EU Group, Brussels, pp. 12-19.


http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0195
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0195
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0195
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0200
https://doi.org/10.1016/j.techfore.2008.04.013
https://doi.org/10.1016/j.techfore.2008.04.013
https://doi.org/10.1016/j.techfore.2006.03.002
https://doi.org/10.1016/j.techfore.2006.03.002
https://doi.org/10.1016/j.agee.2007.09.005
https://doi.org/10.1016/j.agee.2007.09.005
https://doi.org/10.1016/j.appet.2010.12.019
https://doi.org/10.1016/j.appet.2010.12.019
https://doi.org/10.1111/cobi.12531
https://doi.org/10.1111/cobi.12531
https://repository.ubn.ru.nl/handle/2066/146262
https://repository.ubn.ru.nl/handle/2066/146262
https://doi.org/10.1007/s10551-012-1316-4
https://doi.org/10.1016/j.eist.2017.05.001
https://doi.org/10.1016/j.eist.2017.05.001
https://doi.org/10.1080/1389224X.2014.991114
https://doi.org/10.1080/1389224X.2014.991114
https://doi.org/10.1098/rstb.2010.0149
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0255
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0255
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0255
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0255
https://doi.org/10.1080/13892240902909064
https://doi.org/10.1080/13892240902909064
https://doi.org/10.1016/j.agsy.2014.05.001
https://lc.nl/friesland/Landbouwminister-Carola-Schouten-negeert-wens-van-biologische-boeren-24776935.html
https://lc.nl/friesland/Landbouwminister-Carola-Schouten-negeert-wens-van-biologische-boeren-24776935.html
http://orgprints.org/18992
https://edepot.wur.nl/532565
https://edepot.wur.nl/532565
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0285
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0285
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0285
https://doi.org/10.1111/1467-9523.00171
https://doi.org/10.1111/1467-9523.00171
https://doi.org/10.1016/j.foodqual.2014.05.001
https://doi.org/10.1016/j.foodqual.2014.05.001
https://doi.org/10.1016/j.respol.2012.02.013
https://doi.org/10.1016/j.respol.2012.02.013
http://www.ifoam-eu.org/en/common-agricultural-policy/organic-europe
http://www.ifoam-eu.org/en/common-agricultural-policy/organic-europe
http://www.orgap.org/fileadmin/orgap/documents/manual.pdf
https://doi.org/10.1111/1467-9523.00170
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0320
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0320
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0320
https://zoek.officielebekendmakingen.nl/kst-33400-XIII-125.html
https://zoek.officielebekendmakingen.nl/kst-33400-XIII-125.html
https://edepot.wur.nl/8339
https://edepot.wur.nl/8339
https://doi.org/10.1016/j.techfore.2012.01.003
https://doi.org/10.1016/j.techfore.2012.01.003
https://doi.org/10.1111/j.1574-0862.2008.00321.x
https://doi.org/10.1111/j.1574-0862.2008.00321.x
https://doi.org/10.1016/j.livsci.2008.06.011
https://doi.org/10.1016/j.foodpol.2009.03.002
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0355
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0355
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0355
https://doi.org/10.1016/j.agsy.2018.04.007
https://doi.org/10.1016/j.agsy.2018.04.007
http://www.organic-europe.net/
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0370
https://doi.org/10.1038/s41893-018-0114-0
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0380
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0380
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0380
https://doi.org/10.1016/j.jrurstud.2005.09.002
http://statistics.fibl.org/europe.html
https://doi.org/10.1080/14780887.2013.801543
https://doi.org/10.1080/14780887.2013.801543
https://doi.org/10.1017/S0022029919000141
https://doi.org/10.1504/ijarge.2008.016978
https://doi.org/10.1080/21683565.2019.1602097
https://doi.org/10.1080/21683565.2019.1602097
https://doi.org/10.1079/ajaa200207
https://doi.org/10.1079/ajaa200207
https://doi.org/10.1080/09537320802292651
https://doi.org/10.1016/j.foodpol.2016.12.009
https://doi.org/10.1016/j.foodpol.2016.12.009
https://edepot.wur.nl/446326
https://doi.org/10.1016/j.envsci.2017.08.010
https://www.skal.nl
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0445
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0445
https://doi.org/10.1016/j.respol.2005.07.005
https://doi.org/10.1016/j.respol.2005.07.005
https://doi.org/10.1016/j.techsoc.2009.10.004
https://doi.org/10.1016/j.jenvman.2009.07.005
https://doi.org/10.1016/j.jenvman.2009.07.005
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0465
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0465
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0465

R.W. Verburg et al.

Streimikis, J., Balezentis, T., 2020. Agricultural sustainability assessment framework
integrating sustainable development goals and interlinked priorities of
environmental, climate and agriculture policies. Sustain. Dev. 28, 1702-1712.
https://doi.org/10.1002/5d.2118.

Suurs, R.A.A., 2009. Motors of sustainable innovation. In: Towards a Theory on the
Dynamics of Technological Innovation Systems. Utrecht University https://doi.org/
ISBN: 978-90-6266-264-7.

The Council of the European Union, 2007. Council Regulation (EC) No 834/2007 of 28
June 2007 on Organic Production and Labelling of Organic Products and Repealing
Regulation (EEC) No 2092/91.

Thongplew, N., van Koppen, C.S.A., Spaargaren, G., 2016. Transformation of the dairy
industry toward sustainability: the case of the organic dairy industries in the
Netherlands and Thailand. Environ. Dev. 17, 6-20. https://doi.org/10.1016/j.
envdev.2015.11.005.

Trouw, 2000. Een misleidend pleidooi voor de conventionele landbouw: Biologisch
voedsel (March 30, 2000). https://www.trouw.nl/nieuws/een-misleidend-pleidooi-
voor-de-conventionele-landbouw~b4dd6164/.

Vagias, W.M., 2006. Likert-Type Scale Response Anchors. Clemson International Institute
for Tourism & Research Development, Department of Parks, Recreation and Tourism
Management. Clemson University.

Van Oers, L.M., Boon, W.P.C., Moors, E.H.M., 2018. The creation of legitimacy in
grassroots organisations. A study of Dutch community supported agriculture.
Environ. Innov. Soc. Transitions 1-13. https://doi.org/10.1016/j.eist.2018.04.002.

Vandewijngaarden, S., Verbeke, P., 2020. Beknopt marktoverzicht: Biologische melk en
zuivel in Belgié en Europa. Bioforum, Vlaanderen, Belgium.

14

Agricultural Systems 198 (2022) 103368

Vermeulen, W.J.V., Kok, M.T.J., 2012. Government interventions in sustainable supply
chain governance: experience in Dutch front-running cases. Ecol. Econ. 83, 183-196.
https://doi.org/10.1016/j.ecolecon.2012.04.006.

Vermunt, D.A., Wojtynia, N., Hekkert, M.P., Van Dijk, J., Verburg, R., Verweij, P.A.,
Wassen, M., Runhaar, H., 2022. Five mechanisms blocking the transition towards
‘nature-inclusive’ agriculture: a systemic analysis of Dutch dairy farming. Agric.
Syst. 195, 103280 https://doi.org/10.1016/j.agsy.2021.103280.

Vogl, C.R., Hess, J., 1999. Organic farming in Austria. Am. J. Altern. Agric. 14, 137-143.
https://doi.org/10.1017/50889189300008274.

Wageningen Economic Research, 2021. Agro & Food Portal Org. Farming. URL. https://
www.agrimatie.nl/ThemaResultaat.aspx?subpubID=2232&themalD=2267&indica
torID=3480.

Weber, K.M., Rohracher, H., 2012. Legitimizing research, technology and innovation
policies for transformative change: combining insights from innovation systems and
multi-level perspective in a comprehensive “failures” framework. Res. Policy 41,
1037-1047. https://doi.org/10.1016/j.respol.2011.10.015.

Wezel, A., Goris, M., Bruil, J., Félix, G.F., Peeters, A., Barberi, P., Bellon, S., Migliorini, P.,
2018. Challenges and action points to amplify agroecology in Europe. Sustain 10,
1-12. https://doi.org/10.3390/5u10051598.

Wieczorek, A.J., Hekkert, M.P., 2012. Systemic instruments for systemic innovation
problems: a framework for policy makers and innovation scholars. Sci. Public Policy
39, 74-87. https://doi.org/10.1093/scipol/scr008.

Wijk-Jansen, E.E.C., Hoogendam, K., Bakker, T., 2009. Het Beter Leven-kenmerk: de
beleving van biologische consumenten. Wageningen Economic Research, The Hague,
the Netherlands. https://edepot.wur.nl/51467.


https://doi.org/10.1002/sd.2118
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0475
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0475
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0475
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0480
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0480
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0480
https://doi.org/10.1016/j.envdev.2015.11.005
https://doi.org/10.1016/j.envdev.2015.11.005
https://www.trouw.nl/nieuws/een-misleidend-pleidooi-voor-de-conventionele-landbouw~b4dd6164/
https://www.trouw.nl/nieuws/een-misleidend-pleidooi-voor-de-conventionele-landbouw~b4dd6164/
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0495
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0495
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0495
https://doi.org/10.1016/j.eist.2018.04.002
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0505
http://refhub.elsevier.com/S0308-521X(22)00004-X/rf0505
https://doi.org/10.1016/j.ecolecon.2012.04.006
https://doi.org/10.1016/j.agsy.2021.103280
https://doi.org/10.1017/s0889189300008274
https://www.agrimatie.nl/ThemaResultaat.aspx?subpubID=2232&amp;themaID=2267&amp;indicatorID=3480
https://www.agrimatie.nl/ThemaResultaat.aspx?subpubID=2232&amp;themaID=2267&amp;indicatorID=3480
https://www.agrimatie.nl/ThemaResultaat.aspx?subpubID=2232&amp;themaID=2267&amp;indicatorID=3480
https://doi.org/10.1016/j.respol.2011.10.015
https://doi.org/10.3390/su10051598
https://doi.org/10.1093/scipol/scr008
https://edepot.wur.nl/51467

	Accelerating the transition towards sustainable agriculture: The case of organic dairy farming in the Netherlands
	1 Introduction
	2 Methodology
	2.1 Analytical framework
	2.2 Data collection
	2.3 Data analysis and data coding

	3 Results
	3.1 Structural-functional analysis of Dutch organic dairy farming
	3.1.1 Function 1: entrepreneurial activities
	3.1.2 Functions 2 and 3: knowledge development and exchange
	3.1.3 Function 4: guidance of the search
	3.1.4 Function F5: market formation
	3.1.5 Function F6: resource mobilization
	3.1.6 Function F7: creation of legitimacy/counteract resistance to change

	3.2 Systemic problems and blocking mechanisms in the Netherlands
	3.2.1 Systemic problems

	3.3 Enabling factors in Denmark and Austria
	3.3.1 Guidance of the search
	3.3.2 Market formation
	3.3.3 Resource mobilization
	3.3.4 Entrepreneurial activity and knowledge development and exchange


	4 Discussion
	4.1 Barriers in upscaling organic dairy farming in the Netherlands
	4.2 Implications for the sustainability transition in agriculture

	Declaration of Competing Interest
	Acknowledgments
	References


