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Abstract

Understanding farmers’ behaviour and their different responses to environmental change, institutional change and policy
interventions is important to facilitate the understanding of the drivers of environmental degradation. Identification of
behavioural types can be very useful in informing the design of targeted instruments to support transformation towards
sustainable agriculture and facilitating the transferability of findings between contexts, while also pointing out limits to the
generalization of behavioural patterns detected in individual studies. However, typologies of European farmers are quite
scattered geographically, among contexts and disciplines. Here, we present results from a literature review of empirically
derived European farmer typologies from 36 academic studies. We investigate the underlying methodologies for determining
the types, the purposes of developing typologies and whether there are recurring farmer types across contexts and locations.
Our results show that (i) the field is quite diverse in terms of purposes, methods and variables used to develop typologies;
(ii) there is surprisingly little awareness of the broader literature; (iii) while there are recurring types, they are still diverse
and difficult to compare across studies. We recommend a stronger embedding of new typologies in the existing literature and
improvements in the transparency of reporting of methods and data to increase the potential for comparison, transferability
and generalizability of findings. Also, we derive implications for future research and for policy, e.g. regarding the trade-off
between the specificity of types and complexity-related transaction costs (due to tailoring them to different farmer types)
and legitimacy issues.
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Introduction climate (Carter et al. 2018) and biodiversity (Seppelt et al.,

2021). For agri-environmental policy to be effective in fos-

Farmers’ behaviour is key to the societal response to envi-
ronmental change. Agriculture plays a major role in the mul-
tiple sustainability crises faced by humanity (Campbell et al.
2017; Foley et al. 2005), including biodiversity loss (IPBES
2019) and climate change (Clark et al. 2020), while also
being strongly dependent on both a stable and predictable
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tering a transformation towards sustainability, it needs to
be designed with the behavioural characteristics of its main
target group—farmers—in mind (Brown et al. 2021; Dessart
et al. 2019). It is increasingly recognized that this group is
anything but homogeneous (Malek and Verburg, 2020)—
even when focusing on a specific region such as Europe,
there is not “the European farmer”, but rather a diverse
population of different farmers with different behavioural
characteristics, even within a country or region (Bartkowski
and Bartke 2018; Weersink and Fulton 2020).

The emerging literature on European farmers’ behav-
iour, especially with respect to the adoption of sustainable
management practices, draws a rich picture of relevant
behavioural characteristics and their diversity (for recent
reviews, see Bartkowski and Bartke 2018; Brown et al.
2021; Dessart et al. 2019). A subset of this literature uses
empirical data to identify farmer types—groups of farmers
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who share similar behavioural characteristics and similar
responses to market, environmental, institutional and pol-
icy change. In this context, a type means “a systematic or
taxonomic concept, [whose] definition is based essentially
on similarities between various individuals” (Kostrowicki
1977, p. 36); a type is expected to be internally homogene-
ous, while the heterogeneity among types is usually large
(Walder et al. 2012). Farmer types are dynamic and may
change over time (Landais 1998). Different methods can be
used to generate typologies: the spectrum ranges from self-
assignment through qualitative methods to strongly quantita-
tive approaches (see Emtage et al. 2006; for an overview of
various methods, see Madry et al. 2013).

Farmer typologies are an attempt to identify reproduc-
ible behavioural patterns in the highly heterogeneous farmer
population (see Malek et al. 2019; for a related analysis of
forest owner typologies, see Ficko et al. 2019). However,
empirical studies on farmers’ behaviour are often highly
context specific. Farmer typologies can also be useful as
a basis for generalization and transfer of insights among
places and contexts (Kostrowicki 1977), e.g. by means of
agent-based modelling (see Arneth et al. 2014; Groeneveld
et al. 2017; Huber et al. 2018; Malek and Verburg 2020).
This approach allows to simulate responses of heterogeneous
agents (such as farmer types) to policy changes in time and
to systematically analyze the impact of changing framework
conditions. Therewith, they enable to evaluate the possibili-
ties but also the limits for the generalization of empirical
insights across space and context. Understanding various
farmer types and their different responses to environmen-
tal change, institutional change and policy interventions are
highly policy relevant and can inform the design of targeted
policy instruments (such as advisory services, nudges or col-
laborative schemes). Emtage et al. (2006) identify design,
delivery and monitoring of publicly funded policies and pro-
grammes as three important purposes of farmer typology
development. However, it is an open question to what extent
the existing evidence on farmer types allows for informing
policy design. Farmer typologies are usually developed for
a specific study context, and different data and methods are
applied. Currently, no focused overview of European farmer
typologies is available, though Graskemper et al. (2021)
recently presented a short overview of the literature. Also
elsewhere, such overviews are scarce. Exceptions include
Emtage et al. (2006) for natural resource programmes in
Australia; Nyambo et al. (2019) for smallholder farms and
Madry et al. (2013) with a focus on pasture-based farming
systems.

Currently, the European Union’s Common Agricultural
Policy (CAP), the major policy framework for the European
agricultural sector, does not reflect the behavioural hetero-
geneity of farmers well (Brown et al. 2021; Dessart et al.
2019). There are few instruments in it that target specific
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groups (e.g. payments for young farmers, the small farmers’
scheme, payments for areas of natural constraints, exemp-
tions for organic farmers); the part of the CAP that addresses
environmental protection is largely based on generic instru-
ments such as greening, cross-compliance and agri-environ-
ment and climate measures (AECM), which may lead to
limited uptake and minimal compliance.

This paper delivers a much-needed review of European
farmer typologies. Three overarching research questions
guide our analysis: (1) What are the disciplinary foci, meth-
ods and types of data used in typology-constructing studies?
(2) What are the purposes of typology development? and (3)
Are there recurring patterns to be found across typologies
and, as far as possible, context-specific differences? Based
on the answers to these questions, we derive implications
for future research and, tentatively, for agri-environmental
policy.

Materials and methods
Data

The literature review is based on empirical studies on farmer
typologies conducted in Europe that have been published
in peer-reviewed journals in English. Terms referring to
what we comprehend as farmer typologies are heterogene-
ous (e.g. farmer typologies, farmer types, farming groups).
Because of this terminological heterogeneity and because in
many studies, typologies are only a “by-product”, not explic-
itly mentioned in title, abstract or keywords, our literature
review is exploratory. As our focus has been on the behav-
ioural characteristics of farmers, we restricted ourselves to
the key term “farmer” in combination with variations of
the term “type”, thus excluding typologies explicitly based
solely on farm (business) characteristics. The search strings
used for bibliographic database search, applied to Web of
Science and Scopus databases, can be found in the Sup-
plementary Material. The application of our original search
string resulted in a significant number of articles clearly not
relevant for our review with regard to their research fields.
Therefore, we excluded irrelevant database categories, such
as Radiology, Nuclear Medicine and Medical Imaging in
Web of Science or Biochemistry in Scopus. Furthermore,
because farmers’ behavioural patterns are culturally shaped
(Malek et al. 2019; Malek and Verburg 2020), we restricted
our review to studies conducted in Europe. All articles
indexed by 30 September 2020 were included, resulting
in 43 articles in Web of Science and 79 articles in Scopus
matching the search terms. We removed all doublets (articles
appearing in both database searches), resulting in a total of
90 papers.
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Subsequently, all abstracts were screened to exclude
non-relevant articles. Articles selected for further literature
analysis are needed to fulfil the following inclusion criteria:
the article (a) presents a typology, (b) is based on original
research and (c) refers to European data. This resulted in
27 articles, of which 7 were excluded later during the pro-
cess, because reading the full text showed they did not fit
the inclusion criteria. Furthermore, one article was excluded
because it used only a single variable to create a “typol-
ogy” consisting of only two types.' On top, we added 16
fitting articles based on our own knowledge, resulting in a
total of 36 articles subject to full-text analysis. A PRISMA
flowchart and search strings can be found in Supplementary
Material 2.

Content analysis

The following categories were developed to support the
extraction of information during the full-text analysis:

study region;

methods of data collection;

methods used for developing the typology;

sample restrictions;

sample size and response rate;

main variables relevant for developing the typology;

aim of the study;

aim of typology (if substantially different from the aim

of the study);

resulting typology;

j- policy relevance of typologies as expressed in the pub-
lications (high =farmer typologies’ policy relevance
is discussed in detail, medium = policy relevance of
farmer typologies is mentioned, low =policy relevance
of farmer typologies is not mentioned);

k. whether the typology was used for agent-based model-

ling (a common reason for creating typologies, some-

times called agent functional types (Arneth et al. 2014)).

S o a0 o
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All 36 articles were reviewed and information concern-
ing the research categories was systematically registered.
To analyze the sample of farmer typologies, we combined
descriptive statistics and qualitative content analysis. In
order to draw conclusions and to summarize various results,
we inductively developed categories to group the results,
specifically for the main variables relevant for developing
the typology and the aim of typology. A spreadsheet with

! Such rudimentary “typologies” are quite common in the literature
(e.g. when organic and conventional farmers are compared or farmers
participating in an AES with those who do not participate) and do not
constitute proper typologies in our sense.

all data derived from the analyzed publications and all the
categories created to support the analysis can be found in
Supplementary Material 1. Descriptive statistics and figures
were generated using the R packages ggplot2 (Wickham
2016), ggraph (Pedersen 2021) and igraph (Csardi 2019)
in R 4.0.3 (R Core Team 2020). Furthermore, to investigate
links and interactions within the reviewed sample, we used
the graphical bibliometric analysis software VOSviewer,
version 1.6.16 (van Eck and Waltman 2010).

To simplify the diversity of variables used to construct
typologies (f. above), we grouped the variables (factors)
used in the analyzed studies to construct typologies into cat-
egories. Starting from a predefined set of categories derived
from Bartkowski and Bartke (2018), we iteratively adapted
them to best reflect the variables used in the analyzed stud-
ies. Finally, we arrived at six categories: farm character-
istics (e.g. farm size, arable vs. livestock farming), social-
psychological variables (e.g. attitudes, values, identity of
the farmer), socio-demographic variables (e.g. age, gender,
education of the farmer), business characteristics (e.g. farm
income), knowledge-related variables (e.g. farmer’s problem
awareness, sources of information) and technology uptake
(e.g. use of digital technologies). Responding to the increas-
ing attention in the broader literature on agri-environmental
policy for technology-related matters (Ehlers et al. 2021;
Walter et al. 2017), we added the category technology
uptake despite its relatively low frequency in the analyzed
studies. We refer here to modern production technologies,
particularly those related to digitalization.

Categories g. (aim of study) and h. (aim of typology)
were combined and used to inductively assign to each study
a “purpose” of typology development. The resulting pur-
poses were then iteratively grouped into broader categories.
The resulting categories (practices, policy, ecological aware-
ness, theory and modelling) are of course overlapping and
studies could be assigned to multiple purpose categories;
for the purposes of our analysis, we selected a predominant
purpose for each typology-constructing study.

Results
Bibliometric results

The 36 articles were published in a total of 25 different jour-
nals, which may be used as a proxy of the disciplinary focus
of each study. However, most of the represented journals are
not limited to a single discipline, publishing multi- and inter-
disciplinary research including e.g. sociology, economics,
agricultural science and geography (e.g. Land Use Policy;
Regional Environmental Change; Journal of Environmen-
tal Management; Agriculture and Human Values). Other
represented journals are more closely related to individual
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Fig. 1 Citation network of
European farmer typology stud-
ies (size of nodes reflects num-
ber of overall citations; edges
reflect that one of the linked
publications cited the other)
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disciplines, such as sociology (Sociologia Ruralis), econom-
ics (Journal of Agricultural Economics; Ecological Econom-
ics; Environment and Resource Economics) and agronomy
(European Journal of Plant Pathology; Agronomy for Sus-
tainable Development; European Journal of Agronomys;
Agriculture, Ecosystems & Environment), although most
of them still publish articles from other, related disciplines.
Figure SM2.2 in Supplementary Material 2 shows the dis-
tribution of publications across journals.

The graphical analysis of citation-based links within the
analyzed study sample (Fig. 1) shows that there is limited
“awareness” of each other in the surveyed literature, e.g.
only Burton and Wilson (2006) and Valbuena et al. (2008)
were cited more than 5 times by other papers, while 9 of
the 35% included articles were not cited by and did not cite
any others. The unconnected articles represent a broad
spectrum of publication dates, so the “age” of a publication
does not seem to affect its “awareness” of the rest. Both
articles from monodisciplinary economic journals (Broch
and Vedel 2012; Chatzopoulos and Lippert 2015) are among
this unconnected group. Considering bibliographic coupling
(joint citations) rather than direct citations within the sample

2 One article (Acosta et al. 2014) was not included because it is not
indexed in either Scopus or WoS, so it was not possible to retrieve
citation data for it.
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shows a similar picture (see Supplementary Material 2, Fig-
ure SM2.3).

Descriptive results
Geographical and temporal distribution

The studies included in our analysis are well distributed
across Western Europe, with somewhat lower coverage of
Eastern Europe, a pattern similar to the one found by Bar-
tkowski and Bartke (2018) for empirical studies of farmers’
behaviour in general. Most studies were conducted in the
United Kingdom (eight), Denmark (six), Germany (five),
Spain (five), Netherlands (four), Ireland (four) and Austria
(four). Four studies were conducted in multiple European
countries (Karantininis and Zylbersztajn 2007; Prastholm
et al. 2006; Soini et al. 2012; Weltin et al. 2017).

Only two of the analyzed articles were published before
2000 (Ilbery 1979; Primdahl 1999). Since then, the number
of studies published each year has fluctuated around a slowly
rising trend.

Methods used for determining typologies

Except for two studies relying on data from governmental
statistics (Andrade 2016; Chatzopoulos and Lippert 2015),
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all studies were based on questionnaires, either carried out
through face-to-face (50%) or telephone interviews (12%) and
through online or postal surveys (6%). Approximately 30% of
the studies do not specify how their surveys were implemented.
Sample sizes varied from less than 50 in studies mostly con-
ducting qualitative analyses (e.g. Busck 2002; Karantininis
and Zylbersztajn 2007; Van Herzele et al. 2013) or applying
Q methodology (Braito et al. 2020; Walder and Kantelhardt
2018) to over 1000 in studies conducting solely quantitative
analyses (Andrade 2016; Cullen et al. 2020; Daxini et al. 2019;
Liu et al. 2019; Praestholm et al. 2006; Weltin et al. 2017).

Across the reviewed studies, there is a wide variety of
methods applied, but also of how methods are reported. While
some studies report their methods in a very detailed way (e.g.
Cullen et al. 2020; Daxini et al. 2019; Hyland et al. 2016; Wel-
tin et al. 2017), other studies fail to give detailed information
on their methodological procedures. This concerns the defi-
nition and operationalisation of variables (e.g. psychological
constructs such as attitude or self-identity; questionnaire items
used to measure variables), the description of the data collec-
tion process (e.g. sampling procedures and response rates)
and the description of the statistical methods used (e.g. which
algorithms were used for cluster analysis).

Many studies (~40%) used cluster analyses in order to
identify somewhat homogenous groups (clusters) that are
distinguishable from each other. Researchers used either
single (mostly hierarchical) clustering algorithms or a com-
bination of hierarchical (e.g. Ward’s method) and partitional
(k-means) clustering algorithms. In some papers, the specific
algorithm used for clustering was not specified. Also, in a
couple of studies, no rationale is provided as to how the
number of clusters was determined. Some papers alterna-
tively used latent class analysis in order to classify farmers
into different types (Broch and Vedel 2012; Daxini et al.
2019; Liu et al. 2019; Sardaro et al. 2016). Preliminary to
cluster or latent class analysis, many studies applied prin-
cipal component analysis (Barnes et al. 2011; Daxini et al.
2019; Guillem et al. 2012; Hyland et al. 2016; Ilbery 1979;
Nainggolan et al. 2013; Nave et al. 2013; Weltin et al. 2017).
Alternative approaches also used to develop typologies are
Q methodology (Braito et al. 2020; Walder and Kantelhardt
2018) and decision tree modelling (Darnhofer et al. 2005).
Furthermore, only some studies used additional methods
(e.g. ANOVA, regression analysis, discriminate function
analysis) in order to explore further relations of non-clus-
tering co-variables with clusters/classes (e.g. Andrade 2016;
Brown et al. 2016; Daxini et al. 2019; Guillem et al. 2012;
Nave et al. 2013; Zagaria et al. 2018).

Not all papers develop new typologies; some used pre-
vious typologies instead: Hammes et al. (2016) allocated
farmers to predetermined farming styles (Eggers et al. 2015),
by rating answers on Likert-scaled statements as being posi-
tive, negative or neutral for the specific farming styles, which

resulted in four scores for each farmer, each referring to one
farming style. The farmers were allocated to the farming
style with their highest positive score. Wilson et al. (2013)
also categorised farmers into predetermined types (Defra
2008) by following a discursive methodological approach,
where farmers needed to self-identify with one of the types.

A summary of the methods employed in all studies
included in our review, as well as other information derived
from them, is provided in Supplementary Material 1.

Main factors

Based on the categories of variables described in the “Con-
tent analysis” section, we were able to see which variables
were used to construct typologies how often and in what
combinations (see Fig. 2): farm characteristics were used in
24 studies, followed by social-psychological variables (22
studies), socio-demographic variables (16 studies), busi-
ness characteristics (nine studies), knowledge-related vari-
ables (eight studies) and technology uptake (three studies).
Note that within each category, many different variables are
present, and studies usually used multiple variables from
a category. Nonetheless, at this level of aggregation, a few
observations can be made. As can be seen in Fig. 2A, most
studies used variables from two categories to construct their
typologies, closely followed by typologies based on varia-
bles from one category only. The use of variables from three
or more categories was much less common, and no typology
was based on variables from all six categories.

To see how variables are connected across categories, we
created a simple network diagram (Fig. 2B), which shows
the joint occurrence of factors from different categories.
There are no apparent pronounced patterns or clusters and,
in accordance with Fig. 2A, the interlinkages are gener-
ally not very strong. The strongest connections are between
social-psychological variables and farm characteristics as
well as between socio-demographics and farm characteris-
tics, i.e. among the three most common categories.

Purposes and contexts of typologies

Based on the descriptions of the aim of each study as well
as (if explicit) the specific aim of the typology within the
study, we identified five purposes that typologies have
been developed for uptake of specific practices, responses
to policy, ecological awareness of farmers, theory develop-
ment or testing and modelling. In Table 1, we link these
purpose categories to the contexts within which the typol-
ogies were developed, such as particular environmental
problems. At least in the two largest purpose categories,
the heterogeneity of approaches, methods, etc., are still
substantial.

@ Springer
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Fig.2 Use of categories of variables in typology development. A
Distribution of categories used for typologies (number of variable
categories used per study). Note that we identified six categories of
variables. B Network diagram of connections between categories
(joint occurrence of factors from different categories). The size of

Recurring types
The median number of individual types per typology is
4, ranging from 2 to 10 (see Supplementary Material 1).

All typologies included in the review differ from each
other somehow; no two typologies are exactly the same.

Table 1 Purposes and context of typologies

the nodes indicates number of studies using variables belonging to a
given category (also provided in brackets); the thickness of the links
between two variable categories indicates in how many studies they
were used jointly. Note that many studies used multiple variables
belonging to one category, which cannot be seen in this figure

It is noticeable, however, that similar farmer types occur
repeatedly within different typologies, though under
(slightly) different names and based on partly overlapping
variables. We therefore attempted to qualitatively cluster
farmer types in order to see which types are recurring.
We grouped types with semantically related names and

Purposes Explanation of purpose category Study contexts Exemplary papers N

Practices Characterizing farmers’ decision-making/ Bioenergy, land use, climate change, Hyland et al. (2016), Liu et al. (2019), 14
behaviour, e.g. farm diversification, organic farming, pesticides, technol- Weltin et al. (2017), Daxini et al.
technological uptake, pesticide input; in ogy adoption, livestock (2019)
some cases, studying associated (socio-
economic or motivational) factors

Policy Evaluation of existing or future policy Water management, agri-environmental Barnes et al. (2011), Broch and Vedel 10
measures, e.g. factors related with par- programmes, land use, livestock (2012), Cullen et al. (2020), Van
ticipation, motivational factors, attitudes Herzele et al. (2013)
towards AES

Ecological Characterizing farmers’ awareness Climate change, biodiversity, multi- Galdies et al. (2016), Guillem et al. 4

awareness towards ecological problems, e.g. cli- functionality (2012), Hyland et al. (2016), Walder

mate change, biodiversity loss and Kantelhardt (2018)

Theory Theoretical approach. empirical study of ~ Structural change, globalization Andrade (2016), Burton and Wilson 4
theory, proposing a typology (2006), Karantininis and Zylbersztajn

(2007), Wilson et al. (2013)
Modelling  Incorporating different agents in models,  Agri-environmental programmes, land ~ Acosta et al. (2014), Bakker and van 4

e.g. ABMs, land use change models

use, bioenergy

Doorn (2009), Brown et al. (2016),
Valbuena et al. (2008)
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looked for patterns. The following recurring types are
discussed in more detail below: Productivist, Innovator,
Diversifier, Traditionalist, Environmentalist, Pragmatist.
For each, we use the most common name or a variant
thereof; the order of presentation reflects the frequency
with which we found each type, from most to least com-
mon. Note that we did not find any discernible patterns
in terms of methods or variables used to identify a given
recurring type. Each type can be found in studies using
different data and methods.

The Productivist has a strong focus on food production
as a profit-oriented business, also referred to as Agricul-
tural producer, Agribusiness person, Production enthrone,
Profit-orientated, Entrepreneurs, Production oriented and
Yield optimizer. Farmers in this group focus on the eco-
nomic aspects and profitability of farming (Busck 2002;
Cullen et al. 2020; Galdies et al. 2016; Guillem et al. 2012;
Walder and Kantelhardt 2018), while practicing intensive
agriculture (Burton and Wilson 2006; Sardaro et al. 2016).
Productivists are often described as being unconcerned
about or unaware of environmental and climate change
(Busck 2002; Cullen et al. 2020; Galdies et al. 2016; Guil-
lem et al. 2012; Hyland et al. 2016). However, there are
also studies showing farmers in this group agreeing to the
need of environmentally sound production (Braito et al.
2020; Hammes et al. 2016; Walder and Kantelhardt 2018).
Farmers in this group usually engage in farming as a full-
time activity (Busck 2002; Daxini et al. 2019). This rela-
tively homogenous type (in terms of its descriptions across
studies) can be found across study contexts.

The Innovator is a farmer type who is open to trying out
new approaches and practices, often in response to exter-
nal drivers. Further names referring to this broad type are
Innovative land owners, Forward looking, Modernist or
the Change-promoting viewpoint. Farmers belonging to
this type tend to be young (Bakker and van Doorn 2009;
Galdies et al. 2016) and open towards environmental protec-
tion. Within our sample, this type has often been found in
studies focusing on agri-environmental programmes (though
it should be kept in mind that the sub-samples for each recur-
ring type are rather small).

The Diversifier does not engage in food production only,
but also in other activities. Also known as Established
diversifier, Younger educated diversifier and Multifunc-
tionalist. This type is somewhat related to the Innovator,
as the underlying understanding of diversification mostly
relates to various farm activities (except for Weltin et al.
2017, where the focus is on off-farm income diversification)
and is often linked to environmental protection. Regard-
ing socio-demographic patterns, this farmer type seems to
exhibit a relatively high share of female farmers (Barnes
et al. 2011; Guillem et al. 2012). Regarding age and educa-
tion, there is no clear pattern—while Barnes et al.’s (2011)

Multifunctionalists and Nainggolan et al.’s (2013) Estab-
lished diversifiers are relatively old and with low education
status, Guillem et al.’s (2012) Multifunctionalists are rela-
tively young and highly educated. The Diversifier is present
across different study contexts.

The Traditionalist sticks to what she has been doing
historically and is unwilling to change, also referred to as
Conservative. This type is relatively old (Daxini et al. 2019;
Galdies et al. 2016; Guillem et al. 2012), often aware of
environmental problems (Galdies et al. 2016; Guillem et al.
2012), yet she does not exhibit high willingness (Braito et al.
2020; Hammes et al. 2016) or ability (Cullen et al. 2020) to
respond to environmental change. This type has been found
across different study contexts.

The Environmentalist is interested and engaged in envi-
ronmental protection. Corresponding names are Conser-
vationist, Sustainable producer, Environmental-conscious,
Committed organic and Nature participant. This type
emphasizes environmental concerns in their farming prac-
tices (Burton and Wilson 2006; Soini et al. 2012) and feels
somehow responsible for the environment (Braito et al.
2020; Hyland et al. 2016). Braito et al. (2020) describe
Nature participants as close to nature and keen to improve
their soil management. However, the descriptions of types
that we classified into this group vary strongly, especially
when compared to the relatively homogenous descriptions
found for the types summarized as Productivists. This type
can be found across different study contexts.

The Pragmatist is flexible in terms of the motivations
guiding her decisions. This type occurs in some studies
that look at specific practices, such as the decision for con-
verting to organic farming (Darnhofer et al., 2005) or the
keeping of a local breed (Soini et al. 2012). Darnhofer et al.
(2005) use the term “pragmatic” in opposition to the term
“committed”. In their study, Pragmatic organic and Prag-
matic conventional refer to farmers who base their deci-
sions about (not) converting to organic farming rather on
economic considerations in terms of income security, than
on fundamental or idealistic convictions. Pragmatists intro-
duced by Soini et al. (2012) refer to “professional farmers”
primarily keeping mainstream breeds. Keeping a few local
breeds additionally is not economically profitable, but the
Pragmatists do it anyway, e.g. in order to contribute to the
breeds’ conservation. In the study by Wilson et al. (2013),
Pragmatists account for half the sample. Typical quali-
tative comments from this group include “restrictions of
farming under Full Agricultural Tenancies, no alternative
but to continue to farm, being forward thinking, optimistic,
making a profit or difficulty making a profit, and placing
lifestyle above profit” (p. 153).

Even though there are clear semantic patterns in the
names used to describe types across typologies, look-
ing deeper into their descriptions, we found that most

@ Springer
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“recurring types” turn out to be rather heterogeneous.
The main relatively homogeneous exception seems to be
the most frequently recurring type, the Productivist. Fig-
ure 3 shows the co-occurrence of recurring types. Here,
too, there are no clearly discernible patterns. Note that
even though most studies treated types as exclusive, it has
been noted by some authors that they should be consid-
ered overlapping (see Discussion). Also, it should be noted
that because different variables were used to identify types
and because their descriptions vary in terms of detail, our
classification of “recurring types” should be interpreted
with caution.

There also are frequently occurring types defined on
the basis of the occupational status of the farmer, such as
Hobbyist, Part-time and Full-time farmers, Pensioners and
Disengaged farmers, or often occurring types based on
demographic variables, such as age, education and farm-
ing experience, e.g. Young farmers in low-capital farms,
Newcomers, Experienced and Old farmers. Finally, many
types correspond to specific farming practices, e.g. the
adoption of a certain technology or biogas production.
However, here we highlight less “generic” yet still recur-
ring types that reflect a broader range of variables and
nonetheless seem to occur across study contexts. It should
be noted, however, that the types have been differently
described across articles, so their comparison is imperfect.
Also, method-inherent differences make comparisons chal-
lenging—especially when comparing typologies generated
from surveys with those generated by means of Q method-
ology (Braito et al. 2020; Walder and Kantelhardt 2018).

Discussion

Despite the apparently still limited number of studies that
constructed typologies of European farmers, their diversity
in terms of purpose, context and approach is high. The

Fig.3 Co-occurrence of recur-
ring types. The size of the nodes
indicates the number of studies
referring to a given type (also
provided in brackets); the thick-
ness of the links between two
types indicates in how many
studies they occurred jointly

Diversifier

@innovator (5)
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literature on European farmer typologies is highly multi-
disciplinary; at the same time, there is surprisingly little
awareness of and explicit reference to each other among
the studies we analyzed. In some cases, this may be a side
effect of the typologies being “by-products” rather than the
main foci of studies; in others, this seems to stem from the
very different contexts of application (e.g. participation in
agri-environmental schemes versus decisions on the veteri-
nary treatment of livestock) or even disciplinary focus. Of
course, there are exceptions, such as Burton and Wilson’s
(2006) insightful, theory-based study, which has at least
been mentioned by multiple subsequent studies. While
many studies addressed behavioural change (e.g. adop-
tion of practices or participation in policy programmes),
others focused on antecedents of behaviour (e.g. aware-
ness) in order to develop typologies. These differences
result in a further compounded diversity in methodologi-
cal approaches and data used to develop typologies. This
implies that there is currently little basis for policy implica-
tions from this diverse and heterogeneous body of empiri-
cal evidence.

One clear lesson from the literature reviewed here is that
the population of European farmers is highly heterogene-
ous. In fact, one could argue that the literature has only
scratched the surface—given the relatively low number of
studies, it is currently not possible to say much about pos-
sible cultural differences (see also Soini et al. 2012). Are
farmers in Poland heterogeneous in a similar way as their
colleagues in Sweden or Italy? Probably not, but we do
not know how large the differences are nor what they are
related to. On the other hand, this heterogeneity suggests
that assuming a homogeneous farmer population, e.g. for
the purposes of policy design, is likely to be a very strong
oversimplification. As mentioned in the “Introduction”
section, currently, the CAP as a major agricultural policy
framework relevant for most of Europe only includes a very
limited number of instruments that somehow reflect this

(" Productivist (14)

Pragmatis

Environmer{tali:st (6)
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heterogeneity. In order to design effective and efficient pol-
icy interventions, one would likely need some understand-
ing of this heterogeneity, as reflected in typologies. There
is probably a (context specific) trade-off between efficiency
gains due to “specificity” of a policy instrument or policy
mix (with respect to the heterogeneity in the farmer popu-
lation) on the one hand and the complexity-related costs of
ever more group-specific instruments (transaction costs of
identifying groups, legitimacy of differences in treatment
across groups, etc.). On the other hand, advances in digi-
talization may lower the transaction costs of increasingly
context-specific instrument design (Ehlers et al. 2021), e.g.
for agri-environmental payments (Bartkowski et al. 2021).
This highly policy-relevant trade-off between specificity
and complexity of instruments (with respect to tailoring
them to different farmer types) requires more attention and
dedicated research.

More broadly, a typology may have different conse-
quences depending on the policy context. In some cases,
it may imply that each type requires a different instrument
or different type of incentive (e.g. information, payments,
investment support). One could argue that the diversity of
instruments within the second pillar of the CAP goes in this
direction. In other cases, especially with respect to “soft”
instruments such as advisory services, information cam-
paigns or nudges, the types can directly inform the design
within such more flexible and more responsive instruments.

Our attempt to identify “recurring types” across studies
(on the basis of the names chosen by their authors) has not
been particularly successful. Apart from possibly one type,
the Productivist, often identified as the major challenge for
agri-environmental policy (e.g. Burton and Wilson 2006),
similarly named farmer types differ strongly between study
contexts, and there are no clear patterns as to the extent to
which this reflects differences in context, data or methods
of analysis. The development of a meaningful typology of
European farmers (or even at a regional level) that is com-
prehensive and at the same time applicable across contexts
would need a highly concerted action and is probably quite
difficult to achieve. At the same time, the uncoordinated
efforts in this field leave much unused potential to develop
more coherent, transferable and policy-relevant typologies.

Despite the limitations and challenges, assuming a homo-
geneous farmer population is not a viable alternative. Farmer
typologies are context specific and to some extent “fluid”,
i.e. there is actually a continuum of overlapping “types”
(Burton and Wilson 2006; Cullen et al. 2020; Soini et al.
2012), and the same farmer may belong to different types
depending on the context. Seeing typologies from that
perspective, it does not seem surprising that some farm-
ers, when asked, struggle to self-identify with one single

type (Wilson et al. 2013). However, our attempt to identify
recurring types has also shown that many differences may be
related to differences in data, methods and reporting. Here,
significant progress in terms of comparability and transfer-
ability could be made by simply embedding one’s newly
developed typology more strongly in the existing literature,
and reporting as clearly as possible the process of develop-
ing it. Furthermore, more systematic descriptions of types
could be helpful, e.g. the consistent reference to whether
socio-demographic variables (which are usually included in
the analysis) are significant and in what way.

Existing farmer typologies are static snapshots. How-
ever, given the posited “fluidity” of types, it is likely that,
in reality, they are quite dynamic and shifting (see Landais
1998)—mnot only can the size of a type change over time,
also the types themselves can be subject to changes, and
new types can emerge. Longitudinal approaches would be
required to study the extent of these dynamics. Also, adap-
tive farm typologies are promising in addressing this issue
(Paas and Groot 2017).

With respect to methods, we cannot say that there is
“the one best approach” for constructing typologies, as
the demands towards generalizability and compatibility of
typologies are strongly purpose dependent. Definition of the
purpose is therefore an important first step in developing a
typology (Madry et al. 2013). In some cases, it can even be
useful to integrate and compare different methods of analy-
sis when constructing typologies (e.g. Alvarez et al. 2018;
Berre et al. 2019); for instance, Emtage et al. (2007) suggest
that quantitative methods are useful to generate an “underly-
ing structure”, while qualitative methods can help provide a
more in-depth understanding of the types. Ultimately, which
methods (from selecting variables of interest to deciding
on (statistical) methods of analyses) are the most suitable,
depends on the purpose of a typology.

As can be seen in Table 1, theory development and testing
have not played a large role in the European farmer typology
literature, even though relevant theoretical approaches are
available, such as innovation adoption theory, farming style
theory or market segmentation analysis (Emtage et al. 2006).
Conversely, if the aim of a typology is to guide the design
of policy instruments, differentiation according to publicly
inaccessible, difficult-to-elicit data, e.g. social-psychological
variables, may be problematic in terms of legitimacy (see
Broch and Vedel 2012). This points to the need for more
research into how different sets of variables result in differ-
ent (or similar) typologies. One of the goals of such research
could then be the identification of a minimal set of variables
necessary to characterize farmer types. In this context, the
number of types in a typology is also an important issue.
Our attempt to identify recurring types led to a set of six
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types—however, some of them were rather uncommon and
very diverse (especially the Pragmatist). Looking at our
overall sample with a median of four types per typology
may therefore serve as a first orientation.

Conclusion

In this literature review of 36 empirical studies devel-
oping and presenting European farmer typologies, we
showed that (i) the field is quite diverse in terms of pur-
poses, methods and variables used to develop typologies;
(ii) there is surprisingly little awareness of the broader
literature; (iii) while there are recurring types, they are
still diverse and difficult to compare across studies. The
purposes range from policy analysis, through more gen-
eral analysis of adoption of practices and farmers’ eco-
logical awareness, to theory testing and modelling. This
is reflected by a compounded diversity of methods, data
and disciplinary approaches in this quite multidisciplinary
and scattered field. Even when seemingly similar types are
found across studies, a closer look often reveals significant
differences and limited comparability, also due to the very
limited embeddedness of studies in the broader literature.
Nonetheless, farmer typologies can be an important tool to
improve the effectiveness of agricultural and agri-environ-
mental policy—even though currently, the field is still too
unsystematic and leaves too many crucial questions open
(many of which we discussed in this review).

Based on our interpretation of the reviewed literature,
some basic suggestions for future farmer typology studies
can be formulated:

e More awareness of and embeddedness in the existing
literature is required, including non-European applica-
tions (e.g. Hammond et al. 2020; Nyambo et al. 2019;
Tittonell et al. 2020); in this context, comparisons with
other studies and the types identified there would be
helpful, while also keeping in mind the “fluidity” of
typologies.

e There is a strong need for transparency in reporting on
data and methods (Which variables were used? Was
their selection theory driven? How was data collected?
Which methods were used for analysis and classifica-
tion into types? Which variable subset was used for
that? How were type descriptions arrived at?); here,
standardized protocols, e.g. from modelling could be
informative and helpful (such as the ODD + D protocol,
especially its + D [decision] part; Grimm et al. 2020;
Miiller et al. 2013).

e Characterization of types should, wherever possible,
be linked to co-variables not used for the typologiza-

@ Springer

tion itself to improve comparability across studies. This
holds especially for socio-demographic variables, which
are collected in most studies and then allow for compar-
ing individual types as well as whole typologies across
studies and study contexts.

e The still nascent methodological approaches need
improvement, e.g. by means of method comparisons
(Alvarez et al. 2018; Berre et al. 2019; Guillem et al.
2012), but also use of new methods to address the hetero-
geneity and scarcity of available data, e.g. machine learn-
ing (Graskemper et al. 2021), which can deal with large
amounts of data (e.g. from statistical inventories such as
TACS), or Naive Bayesian classification (Paas and Groot
2017), which allows for dynamically updating a typology
when new data becomes available. These could possibly
contribute to the development of broad (e.g. European or
regional) farmer typologies, applicable across contexts.
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