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I Introduction 

“Entrepreneurship is the mindset and process to create and develop economic activity by 

blending risk-taking, creativity and / or innovation with sound management, within a new 

or an existing organisation” (EC, 2003). 

This definition derived from the European Commission‘s Green Paper describes quite pre-

cisely what, next to food production, is required nowadays of a European farmer. Unlike 

any other sector, farming is regarded as key to achieve targets of climate protection, to take 

care of the cultural landscape and maintain vivid rural areas. This changed requirement 

profile of farmers is reflected directly within current policy acts such as the European 

Green Deal with its Farm to Fork Strategy (Grethe et al., 2018; EC, 2019, 2020).  

Historically, from the end of the Second World War onwards, the main maxim of agricul-

ture was to increase productivity. This aim is also fixed within the Treaty of Rome along 

with the promotion of technical progress, ensuring a fair living standard for farmers, mar-

ket stabilisation, insurance of supplies available and reasonable prices for consumers 

(EEC, 1957). Over the following decades this led to a massive shift in the focus of farms 

towards efficiency oriented animal husbandry and crop cultivation. Taking Germany as an 

example, from 1970 to 2019 the gross value added from agriculture has almost tripled 

(STATISTA, 2020). In 1949 one farmer fed 10 people while in 2018 the number increased 

to 134. Simultaneously, the number of people working in agriculture fell from 4,819,000 to 

599,000 and the number of farms decreased from 1,646,750 to 266,600 (DBV, 2020). This, 

in turn, resulted in an alienation of the general public from agriculture and highly special-

ised agricultural enterprises. Along with the increased wealth, the situation has led to criti-

cal questioning of agricultural practices (Zander et al., 2013); the call for more sustainabil-

ity and animal welfare in agricultural practice is also reflected in a fundamental change of 

the alignment of agricultural policy (BMEL, 2019a, 2019b; EUCO, 2020).  

A major implementation of this change was made in 2000 when a second pillar of rural 

development policy was introduced next to the first pillar of direct payments within the EU 

Common Agricultural Policy (CAP). Until then most subsidies were paid according to the 

amount of cultivated land. By the time, agriculture became more of a cross-cutting disci-

pline including the support of rural development and the provision of ecosystem services 

as additional major aspects of the CAP implemented through national or regional rural 

development programmes (Massot, 2020; Nègre, 2020). Even stronger, the upcoming CAP 
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reform comprises of green architecture (EUCO, 2020) making a contribution to the Euro-

pean Green Deal which constitutes a strategic roadmap into making the EU‘s economy 

sustainable and climate-neutral by 2050 (EC, 2019, 2020). In this context, programmes of 

the second pillar shall be reinforced once more by transferring 11 % of the present first 

pillar money (Massot, 2020) as well as by the introduction of mandatory environmental 

and climate protection programmes, so called eco-schemes reallocating at least 20 % of 

direct payments. By doing so, farmers shall receive extra money by taking up measures 

like flower strips for insects or plant protection programmes beyond the scope of basic EU 

requirements (EU2020, 2020). This change of direction in agricultural policy becomes also 

evident within national agricultural policy acts such as national strategies for the develop-

ment of arable farming and animal husbandry as well as various committees dealing with 

the future of agriculture (BMEL, 2019a, 2019b; LNV, 2019; MAPA, 2020). 

To cope with this changed requirement profile, an increasing degree of entrepreneurship is 

demanded of farmers (Grethe et al., 2018). Despite this fact, the existing literature on this 

topic still requires further research. A huge body of literature deals with the skills of farm 

entrepreneurs (e. g. Wolf et al., 2004; Pyysiäinen et al., 2006; Wolf and Schoorlemmer, 

2007; Morgan et al., 2010; Seuneke et al., 2013). Furthermore, some studies create clusters 

describing farmer typologies which are mostly narrowed to selected aspects or study re-

gions. They are often designed to derive implications for rural policy design (e. g. Huynh 

et al., 2014) or limited towards certain entrepreneurial strategies such as farm diversifica-

tion often using subjective variables like those obtained by likert scales (e. g. Weltin et al., 

2017). Continuing this path, instead of taking an overarching perspective of the entire en-

trepreneurship process and the full range of strategy choices farmers have, most studies in 

this field also rather focus on selected aspects, such as motives to diversify the business (e. 

g. Ilbery, 1991; Nickerson et al., 2001; Alsos et al., 2003; Barbieri and Mahoney, 2009; 

Northcote and Alonso, 2011; Vik and McElwee, 2011; Hansson et al., 2013). Regarding 

the topic of entrepreneurship from another perspective, the decision-making behaviour of 

farmers is something that rational economic theories are incapable of accurately explaining 

in isolation as the structures of enterprises are very interwoven (Gasson, 1973). Farm man-

agement differs from purely commercial enterprises in that a traditional, family-run farm 

organisation often prevails. Farm Management decisions mostly have direct influence on 

the daily life, not only business related but also in regards to personal life (Ashby, 1953; 

Gasson and Errington, 1993). The identification with the changed requirement profile re-
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sulting from the social and political trends and the decisions between the numerous entre-

preneurial choices farmers make are determined not only by the hard facts but also by the 

underlying individual value portrait (Gasson, 1973; Ilbery, 1983). In this context, values 

are described as a catalyst for entrepreneurship (Hemingway, 2005). However, studies on 

the underlying value orientation of farmers are rare (Fitz-Koch et al., 2018). Studies deal-

ing with this topic are mostly based on rather small samples with a high average age of the 

sample (Dobricki, 2011; Baur et al., 2016).  

Given this starting point, three research areas arise to be tackled within this cumulative 

dissertation approaching the topic of entrepreneurship in agriculture from different angles: 

1. Which different farmer typologies can be distinguished and how do they differ in 

personal characteristics and entrepreneurial activities? What implications can be 

derived for policy design? 

2. Which different strategic entrepreneurial choices in agriculture exist in general 

and what factors determine the decision for a certain strategy? 

3. Which value portrait underlies the entrepreneurial activity of farmers? Do typical 

groups of value portraits exist among the sample and how do they differ among 

personal characteristics and entrepreneurial activities? 

As the second largest agricultural producer in the EU with a share of 13 % of the European 

agricultural production (DBV, 2018) the contributions exemplarily take a closer look at 

German farmers.  

As a crucial pre-requisite for an effective, target-group oriented design and communication 

of future agricultural policies the first contribution entitled “Farmer typology and implica-

tions for policy design – An unsupervised machine learning approach” addresses the first 

research questions. Regarding the current process of a fundamental realignment of agricul-

tural policy it becomes evident that this is a rather complex issue and cannot be executed 

without fundamental understanding of farmers and their needs. This can be inter alia con-

cluded from the vivid debate about the future orientation of agricultural policy and large-

scale farmer protests in Germany and other European countries against the implementation 

of new fertiliser ordinances, low prices, or national action programmes aiming at nature 

conservation and animal welfare (BBC, 2019; Chiarello and Libert, 2019; Schaart, 2019; 

ARD, 2019; agrarheute, 2021). The protests point out as well that politicians cannot afford 

to make any more missteps in the future. As farmers fulfil multifaceted tasks and are dy-
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namic business operators (Morris et al., 2017) a multidimensional perspective incorporat-

ing many quantitative factors describing not only the farmer, but also their farm and its 

context is applied. To overcome the issue of a bias of respondents‘ opinions in the study at 

hand, a wide range of objective variables is used and to correct for a potential researchers‘ 

bias towards specific topics, an unsupervised machine learning approach is applied in con-

tribution one. In addition, a closer look is taken at the farmers‘ entrepreneurial activities on 

the basis of a rich data set describing not only basic, but also detailed information about 

diversification activities. Implications are derived for translating the rather general guide-

lines of the upcoming CAP reform and the related Farm to Fork Strategy at EU level into 

concrete policy measures at national and regional level.  

Contribution two entitled “Analysing strategic entrepreneurial choices in agriculture – 

Empirical evidence from Germany” is dedicated to the second set of research questions. As 

a novelty compared to existing studies mostly regarding either conventional strategies such 

as growth or decline in known areas or more innovative concepts such as diversification 

strategies, within this study they are considered together to gain a complete picture of the 

strategic choices farmers have. This is of special relevance as the current developments in 

agricultural policy and the vivid discussions about the future of agriculture within the soci-

ety and the sector itself demonstrate that farmers face new requirements. Common strate-

gies of growth and expansion of known production activities do not work for all farmers 

anymore. This leads to a high heterogeneity in farm business development paths (Morris 

and Potter, 1995). A basic knowledge of the determinants of different strategic choices of 

farmers is of particular importance as many policies aim at strengthening family farms and 

rural areas (Grethe et al., 2018), while expanding structures and withdrawing smaller farms 

(DBV, 2018). After setting up the classification scheme, a multinomial logit model is ap-

plied to analyse the effects of the determinants. This makes it possible to gain a fuller pic-

ture of the strategy choice of farmers and to derive conclusions for farmers, the sector and 

for policy. 

To gain a comprehensive picture of farmers‘ deeper motivation for entrepreneurial activity, 

the third contribution tackling research questions three “Values of Farmers – Evidence 

from Germany” uses the internationally recognised Schwartz theory on basic human val-

ues to investigate the value portrait of an extensive group of German farmers. Regarding 

Germany, besides the inclusion of subsamples (Baur et al., 2016), a study analysing exclu-

sively the value portrait of German farmers and drawing conclusions on their entrepreneur-
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ial activity are absent. To investigate the value portrait, the Personal Value Questionnaire 

is analysed with the help of multidimensional scaling. To analyse if typical groups of value 

portraits exist among the sample and how these differ among personal characteristics and 

entrepreneurial activities, a cluster analysis is performed by means of an unsupervised ma-

chine learning approach. Differences between farm and farmer characteristics are further 

worked out to prepare a ground for future debates and policy programmes. 
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Abstract 

Within the European Union, there is currently a vivid debate about the European Green 

Deal with its Farm to Fork Strategy and the related future design of the Common Agricul-

tural Policy post 2020. This paper contributes to this debate by providing a clustering of 

German farmers analyzing objective data (N = 812) using Partitioning Around Medoids 

(PAM) as a crucial pre-requisite for an effective design and communication of future agri-

cultural policies. Accordingly, German farmers can be clustered into three different groups. 

The conventional growers are the oldest group of farmers, showing the highest land growth 

rate, and are characterized by a focus on traditional and politically subsidized activities. 

The versatile youngsters are rather young in age and the majority of them have completed 

some form of higher education. Their business profile is diverse. The third group of fami-

ly-based farmers has the highest shares of family support within their farming business and 

consists mostly of dairy farmers. Policy and communication design needs to consider all 

these different profiles. Especially new and innovative programs could be developed and 

tested together with the versatile youngsters. Furthermore, aspects ensuring an effective 

and economically rewarding production of agricultural goods should be taken into account 

to offer a perspective for the conventional growers and for food security. Moreover, the 

family-based farmers constitute a promising target group for rural development programs. 

Keywords: Machine learning; Partitioning Around Medoids; Agricultural policy; Europe-

an Green Deal; Farm to Fork Strategy; Farmer typology  
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1 Introduction 

Farm structures have been and are changing globally, leading to vivid discussions regard-

ing the design of agricultural policies. With respect to Europe, a harmonization of national 

agricultural policies and the provision of food security were, amongst others, crucial rea-

sons for the founding of the European Economic Community, a predecessor of the Europe-

an Union (EU) (EEC, 1957). Nowadays, agriculture still represents the largest block of 

expenditure within the EU, with a share of 37.4% of the total budget in 2019 (EC, 2020c). 

The founding objectives were fixed in 1957 within the Treaty of Rome and are still widely 

unchanged (Massot, 2020b). These include increasing agricultural productivity by promot-

ing technical progress, ensuring a fair living standard for farmers, market stabilization, 

insurance of supplies available and reasonable prices for consumers (EEC, 1957).  

However, over time the implementation and the design of the EU Common Agricultural 

Policy (CAP) have undergone many changes. Aside from the basic function of food sup-

ply, the support of rural development and the provision of ecosystem services have become 

additional major aspects of the CAP. Hence, agricultural policy becomes more of a cross-

cutting discipline (Massot, 2020b). Traditionally, enhancing agricultural production effi-

ciency dominated, and most subsidies were paid according to the amount of the cultivated 

land. The CAP reform after 2000 started a redistribution of the subsidies, introducing a 

second pillar of rural development policy to make agricultural and rural development more 

sustainable (Nègre, 2020).  

Subsequently, the upcoming CAP reform post 2020 comprises of green architecture (EU-

CO, 2020) and 11% of the former money from the first pillar of direct payments for farm-

ers shall be transferred to the second pillar of rural development policy (Massot, 2020a). In 

this respect, a novelty is the introduction of mandatory environmental and climate protec-

tion programs, so called eco-schemes. At least 20% of the direct payments will be reallo-

cated to these schemes and farmers shall receive extra money if they take measures like 

flower strips for insects or plant protection measures going beyond the scope of basic EU 

climate and environmental requirements (EU2020, 2020). For the implementation of the 

EU regulations, member states shall receive greater freedom and flexibility (EUCO, 2020). 

The new CAP will also make a significant contribution to the European Green Deal which 

was presented by the European Commission in December 2019. The Green Deal consti-

tutes a strategic roadmap to make EU‘s economy sustainable and climate-neutral until 

2050. One core initiative thereof is the Farm to Fork Strategy which aims at reducing the 
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environmental footprint of food systems, ensuring food security and creating a circular 

economy from farm to fork. Farmers are regarded as key actors within this context and 

food systems as important drivers of climate change and environmental degradation (EC, 

2019; EC, 2020b). Therefore, until 2030 a 50% reduction of pesticides used in farming as 

well as stopping excess fertilization by reducing nutrient losses by at least 50% and ferti-

lizer use by at least 20% are set on the agenda. Furthermore, the sale of antimicrobials for 

farmed animals shall be reduced by 50% and an increase of organic farming methods with 

the goal of 25% organic farmland by 2030 shall be achieved (EC, 2020c). By doing so, EU 

food systems shall become a global standard for sustainability (EC, 2019; EC, 2020b). In 

October 2020 the EU agricultural ministers agreed on the Farm to Fork Strategy (EU2020, 

2020). Now it is up to the member states to develop national plans to meet country-specific 

needs.  

The problem of how to balance policy is a difficult issue. Recent large-scale protests of 

farmers within EU countries as a response to the implementation of a new fertilizer ordi-

nance (ARD, 2019) is just one example of how differentiated and targeted policy design 

and implementation is often not or just partly achieved. In addition, critics of various 

stakeholders come up questioning if the high agricultural budget is spent wisely and sus-

tainably (The Economist, 2020). Especially with regards to these urgent issues to be tack-

led within the Green Deal and the new CAP period, politicians cannot afford to make any 

more missteps in the future. For creating accurate, target-group oriented policy measures, a 

crucial pre-requisite is to understand the structure of farmers in a comprehensive and ob-

jective way. To classify farmers and farm structures from only one or few dimensions (e.g. 

farm size, farmers‘ age), does not reach far enough, as the conception of the farmer nowa-

days for instance gives more and more way to entrepreneurial-focused activities. Farmers 

fulfill multifaceted tasks; next to producing food, they take care for the cultural landscape 

and are key actors within the rural communities. They are dynamic business operators be-

ing constraint not only by weather and land, but also by social and policy expectations 

(Morris et al., 2017). This is why a multidimensional perspective incorporating many fac-

tors describing the farmer, their farm and its context on the basis of hard facts is needed.  

Within the literature, clusters describing farmer typologies are often created with the inten-

tion to derive implications for rural policy design (e. g. Huynh et al., 2014) or towards en-

trepreneurial strategies, especially farm diversification often using subjective variables like 

those obtained by likert scales (e. g. Weltin, 2017). Thus, the underlying data of the vast 
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majority of existing studies analyzing farmer typologies is narrowed to selected aspects 

and furthermore, picking selected regions. As a result, the explanatory power and generali-

zability of these typologies is rather limited and the clusters cannot provide a comprehen-

sive typology of farmers, which is independent of the respondents‘ opinions or the re-

searchers‘ bias towards a specific topic. Hence, their applicability to support policy design 

and communication is often restricted.  

Therefore, the overall aim of our study is to analyze the typologies of farmers based on a 

wide range of objective variables regarding their personal, farm and context characteristics, 

which support an effective, target-group-specific design and communication of policies. To 

underline and concretize the latter, implications will be derived for translating the rather 

general guidelines of the upcoming CAP reform and the related Farm to Fork strategy at 

EU level into concrete policy measures at national and regional level. Although the agri-

cultural sector in Germany is one of the biggest subsidy recipients within the EU with 

more than € 6.2 billion per year (BMEL, 2020b), a comprehensive typology of German 

farmers detached from any special strategy or policy focus so far is absent in the literature 

to the best of the authors‘ knowledge. To fill this research gap, we conduct a cluster analy-

sis on the basis of a comprehensive farmer survey, which comprises of a wide range of 

quantitative variables and ―hard facts‖ about their farms, their entrepreneurial activities and 

socio-demographic data of themselves. Moreover, we corrected for a potential researchers‘ 

bias towards specific topics by using an unsupervised machine learning approach with Par-

titioning Around Medoids (PAM) for the clustering of farmers. Compared with the popular 

k-means clustering method which can only analyze continual variables, PAM takes mixed 

data into account (Lesmeister, 2015). By doing so, the paper follows the call of the Euro-

pean Commission to engage in contributing to the debate about future food policy design 

and creates a basis for the development of future agricultural policies (EC, 2020b).  

An overview of existing farmer typologies is presented in Section 2. Data and methodolo-

gy are described in Section 3. The results of the descriptive statistics and the PAM cluster-

ing are presented in Section 4 and discussed in Section 5 in relation to policy design. Final-

ly, conclusions are drawn in Section 6. 

2 Existing farmer typologies 

This section provides a brief overview of existing literature on farmer typologies, as sum-

marized in Table 1; first the ones choosing a cluster approach are presented, followed by 
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relevant typologies using different methodological approaches. What the presented existing 

cluster approaches have in common is that they mainly describe basic strategies of agricul-

tural production. However, the unit of investigation differs among the studies; the clusters 

describe either the farm (Weltin et al., 2017), the farmer (Nickerson et al., 2001; Lauwere, 

2005; Morris et al., 2017), a mixture of both (Huynh et al., 2014), or the pursued strategy 

(Methorst et al., 2017; García-Arias et al., 2015).  

Many studies do not consider all, but just a special group of farmers, like dairy farmers 

(Methorst et al., 2017), small farms (Guarín et al., 2020), or pick different regions instead 

of regarding a whole country, see Table 1. Furthermore, the use of qualitative variables is 

quite common, like Lauwere (2005) using likert scales. Lauwere (2005) identifies clusters 

based on the farmer‘s strategic orientation. The social farmers and new growers in this 

context are ascribed to be ―real‖ entrepreneurs, being more successful and having better 

future prospects because they choose new ways of production, make use of market oppor-

tunities and are innovators within the field.  

Furthermore, there are a number of cluster approaches dealing with the topic of diversifica-

tion. In this context, Weltin et al. (2017) investigate differences in the willingness to diver-

sify in the future, with and without market intervention of the CAP. Regarding the area of 

diversification as well, Nickerson et al. (2001) present three clusters of farm entrepreneurs 

in Montana, USA. Furthermore, García-Arias et al. (2015) analyze farm diversification 

strategies by means of seven quantitative variables. Besides this, Morris et al. (2017) in-

tend to characterize agricultural entrepreneurial choices with regards to the willingness to 

diversify in the CAP context. Sticking to EU policies, Huynh et al. (2014) develop a farm 

typology of distinct groups affected by objectives of the rural development policies of the 

EU.  

Next to clustering, there are also farmer typologies worth noting created by using other 

approaches in relation to farm strategies. McElwee (2008) identifies four different types of 

entrepreneurial farmers focusing on the economic or business aspects of the farm enter-

prise. McFadden and Gorman (2016) create three distinct categories of farm household 

profiles related to diversification and innovative capacity. Darnhofer et al. (2005) identify 

five different types of organic and conventional farmers. Furthermore, in order to draw 

conclusions for the design of Agri-environmental schemes, farmer typologies are conduct-

ed by Nainggolan et al. (2013). Daloğlu et al. (2014) do this for farmers in the American 

Corn Belt with regards to the adoption of conservation practices. 
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Table 1: Overview of existing farmer typologies. 

Authors Identified typologies Study region 

Typologies using cluster approaches   

Nickerson et al. 

(2001)  

Multidimensionals; economists; influentials Montana, USA 

Lauwere (2005) Prudent farmers; social farmers; traditional growers; new 

growers 

Netherlands 

Huynh et al. 

(2014) 

Part-time traditionalists; mixed farming professionals; life-

style farms; livestock specialists; agro-industrialists 

Lahn-Dill district, 

north-east Branden-

burg, Germany 

García-Arias et 

al. (2015) 

High farming activity; medium farming activity; off-farm; 

in recession 

north-western Spain 

Methorst et al. 

(2017) 

Maximizing production; optimizing resources; diversifying 

production; ending production 

Netherlands 

Morris et al. 

(2017) 

Resource maximizers; lifestyle farmers; farm focused; 

passive farmers 

Wales, UK 

Weltin et al. 

(2017) 

Diversified small farm households; young organic farm 

households; less favored areas-adapted mixed farms; tradi-

tional part-time crop farms; small-scale livestock special-

ists; intensive livestock professionals 

different European 

regions 

Guarín et al. 

(2020) 

Peasant farms; part-time farms; diversified businesses; 

specialized businesses; new enterprises 

14 European countries 

Typologies using other approaches  

Darnhofer et al. 

(2005) 

The committed conventional; the pragmatic conventional; 

the environment-conscious but not organic; the pragmatic 

organic; the committed organic 

Austria 

McElwee 

(2008) 

Farmer as farmer; farmer as entrepreneur; farmer as con-

tractor; rural entrepreneur 

UK 

Nainggolan et 

al. (2013) 

Older, low income landowners; younger tenant farmers; 

younger educated specialized landowners; older special-

ized landowners; established diversifiers; younger educat-

ed diversifiers 

Murcia, Spain 

Daloğlu et al. 

(2014) 

Traditional; supplementary; business-oriented; non-

operators 

American Corn Belt 

McFadden and 

Gorman (2016) 

Innovative diversifier; non-innovative diversifier; potential 

innovative diversifier 

Ireland 

Extending the scope of investigation of farmer typologies in Germany to studies regarding 

rather specific aspects, Venghaus and Acosta (2018) analyzed the energy crop production 

in Brandenburg and identified six clusters differing in their energy crop production deci-

sion. Blanco-Penedo (2019) used data from four European countries, including Germany, 

to classify the diversity of organic dairy farms using structural characteristics to draw con-

clusions on the implementation of herd health plans. Kuhn and Schäfer (2018) group farms 

based on specialization, size, and stocking density in North Rhine-Westphalia. Andersen et 

al. (2007) extend the EU farm typology as a basis for assessments in a changing policy 
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environment taking into account land use and farming intensity, including Germany as a 

region of investigation. 

3 Data and methodology 

In the following, the process of data generation is described first. Afterwards, the method-

ology consisting of the PAM clustering and the determining of the optimal number of clus-

ters using the Elbow method is introduced. 

3.1 Data generation 

The data consists of a large quantitative online survey conducted among 926 German 

farmers and farm successors who already work on the farm and are significantly involved 

in the management and development of the operation. The survey was conducted over four 

months from November 2018 to February 2019 and requested information about the 

farmer, the farm and the context (cf. Appendix 1). The distribution of the survey link and 

the barcode ran through various channels. Different agricultural institutions, such as farm-

ers‘ and young farmers‘ associations and rural education centers, promoted it on their 

homepages and social media channels, via newsletters and e-mail distribution lists. Addi-

tionally, regional and national agricultural magazines published the link within articles. 

Furthermore, farmers were acquired directly during an agricultural fair and flyers were 

distributed at various farmer events. After data cleansing, 812 data sets were included into 

the clustering; 62 were led automatically to the end of the survey as they did not fit the 

target group, and 52 questionnaires were excluded because of big outliers or inconsisten-

cies within the responses. Descriptive statistics of these variables and the sample are pre-

sented in Section 4.1.  

3.2 Partitioning around medoids 

Among the clustering methods, one of the most popular ones is k-means clustering which 

can, however, only analyze continuous quantitative variables. In contrast, PAM can pro-

cess mixed data, both quantitative and qualitative, including nominal, ordinal, and inter-

val / ratio data (Lesmeister, 2015). PAM tries to minimize the dissimilarities of all observa-

tions to the nearest medoid. Hence, the center of a cluster for k-means is not necessarily 

one of the input data points, but PAM chooses data points as centers and can be used with 

arbitrary distances. This is another advantage of PAM. Weltin et al. (2017) applied a simi-

lar method. The analysis is conducted by using R statistics software. 
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The dissimilarity measure is often defined by the Gower Coefficient (Gower, 1971) which 

compares cases pairwise (e.g.   and  ) in order to calculate a dissimilarity between them in 

PAM, 

    
∑             

∑      
       (1) 

where      is the contribution provided by the  th
 variable and        if the  th

 varia-

ble is valid or else 0;  

and        (                          ))/       (2) 

where    is the range of values for the  th
 variable. 

After we defined the Gower coefficient which measures the dissimilarity of all the obser-

vations to the nearest medoid, we used the Ward distance to minimize the dissimilarity
1
 

(Lesmeister, 2015). Ward method minimizes the total within-cluster variance; 

    min∑ ∑       
 

    

 
        (3) 

where    is the mean of points in cluster   , and   is the number of clusters. 

3.3 Optimal number of clusters 

As the number of clusters is open, the selection of an optimal number of clusters is key to 

the results. There are many selection methods in the literature (Lesmeister, 2015). R pro-

gram NbClust() provides 23 criteria for selecting the optimal number of clusters. This 

study mainly used the Elbow method to judge the optimal number of clusters with Equa-

tion (3), which is the within-cluster sum of squares. Graphing the percentage of explained 

variance by the clusters against the number of clusters, the point of decline of the marginal 

gain of added information reveals the optimal number of clusters (Kassambara, 2017; 

Madhulatha, 2012). This number is independent from the researchers‘ opinion of the opti-

mal number of clusters. 

The results show that three is the optimal number of clusters, as derived from the output 

shown in Figure 1. The left panel shows that the elbow for number of clusters=3 has the 

steepest turnover, which is consistent with the right panel where number of clusters=3 has 

                                                 
1 PAM processes the data following the following steps: (1) Randomly select k observations as the initial medoid; (2) 

Assign each observation to the closest medoid; (3) Swap each medoid and non-medoid observation, computing the dis-

similarity cost; (4) Select the configuration that minimizes the total dissimilarity; (5) Repeat steps two through four until 

there is no change in the medoids. 
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the highest second-order difference. In addition, within the 23 criteria provided by 

NbClust(), 16 show that three are the optimal number, dominating all criteria. Following 

the majority rule, it confirms that three are the optimal number of clusters once again. 

 

Figure 1: Optimal number of clusters according to the Elbow Method. 

As a final step of the analysis, significances of group differences are measured by conduct-

ing t-tests using the R command compareGroups(). 

4 Results 

The results are presented by describing the sample first. Afterwards the clusters are defined 

followed by a description of the different farmer and farm characteristics. Regarding fur-

ther differences, a look is taken at the involvement in diversification activities of the dif-

ferent farmer groups.  

4.1 Description of the sample 

In order to obtain the most objective results possible, only hard facts were included in the 

clustering. Descriptive statistics of the variables included in the clustering are summarized 

in Table 2. Because of the inclusion of the younger generation farmers, the average age of 

38 years is younger than the age within the official census data stating that 34 % of all 

German farmers are older than 55 years (DBV, 2018). 

As most farms in Germany are family-run (IBID.), there is a transition period between two 

generations of farmers working together on one enterprise. The aim is to get a comprehen-
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sive picture of active farmers. This is why all active farmers were asked to join the survey. 

As a result, there are some deviations from the census data which, however, do not influ-

ence the number of clusters nor the characteristics of the analysis, which would be in the 

case of a regression analysis.  

The share of women is slightly higher than the official German average of 10 % (IBID.) and 

the share of university degree holders is considerably higher than the census average of 

12 % (IBID.) and may be caused by a more open-mindedness of these farmers towards sup-

porting research. Most farmers grew up on a farm because farming is mainly a family 

business in Germany (IBID.). The average amount of land is high compared to the census 

data (IBID.) and could be explained by two reasons: first, the relatively high share of full-

time farms (87 %); and second, the relatively high share of farms located in the new feder-

al states with significantly larger farm structures. This is also the reason to include a varia-

ble indicating if the farms are located in the West or the former East of Germany. The 

share of organic farmers is comparable to the census data (IBID.). Regarding the indication 

of different foci, multiple answers were possible so that in summation more than 100 % are 

achieved. Most farmers indicate a focus on arable farming what might be due to the fact 

that some farmers may have stated this in combination with animal husbandry. The share 

of dairy farmers equals the share of farmers keeping pigs or poultry.  

Within the sample, more than half of the farmers have integrated the production of renew-

able energy into their enterprise. This can mostly be explained by a massive political push 

in Germany towards the investment in solar, wind and biogas power associated with feed-

in tariffs secured within the Renewable Energy Sources Act (EEG) since 2000 (UBA, 

2019). As this share is this high in Germany and shows a bias on the results (see Appendix 

2), it is included as a separate variable instead of incorporating it into the variable of struc-

tural diversification. 
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Table 2: Descriptive statistics of the variables included in the clustering. 

Variable Definition Scale / measurement Mean SD Min Max 

Farmer       

age Age  number of years 38.32 12.91 19 74 

male Gender 1 = male; 0 = female 0.85 0.36 0 1 

degree Third-level education; degree from a univer-

sity or university of applied sciences 

1 = yes; 0 = no 0.42 0.49 0 1 

edu_agr Agricultural education 1 = yes; 0 = no 0.88 0.32 0 1 

partnership Living in a partnership 1 = yes; 0 = no 0.75 0.44 0 1 

job Off-farm job of the farmer 1 = yes; 0 = no 0.30 0.02 0 1 

childhood Relation to farming during childhood 1 = grown up on a farm; 

2 = farm in the family; 

3 = working on neighbouring 

farm; 4 = no relation to 

agriculture 

1.24 0.67 1 4 

Farm        

size Farm size, total area under cultivation  number of hectares 315.91 636.38 1 6200 

size_initial Initial farm size, total area under cultivation number of hectares 250.14 583.52 1 6200 

fulltime Farming business in full-time 1 = yes; 0 = no 0.87 0.34 0 1 

organic Organic farming 1 = yes; 0 = no 0.11 0.32 0 1 

foc_arable Focus on arable farming 1 = yes; 0 = no 0.69 0.46 0 1 

foc_fordairy Focus on forage crops and dairy cattle 1 = yes; 0 = no 0.31 0.46 0 1 

foc_foroth Focus on other forage crops 1 = yes; 0 = no 0.17 0.37 0 1 

foc_refine Focus on refinement; pigs or poultry 1 = yes; 0 = no 0.31 0.46 0 1 

foc_horti Focus on horticulture 1 = yes; 0 = no 0.02 0.15 0 1 

foc_perma Focus on permanent crops 1 = yes; 0 = no 0.06 0.24 0 1 

renew_en Renewable energy (biogas, wind, solar) 1 = yes; 0 = no 0.56 0.50 0 1 

div_agr Engagement in at least one of the following 

areas: cultivation of unconventional crops / 

keeping of unconventional animal breeds / 

forestry / agricultural contraction activities / 

wage services 

1 = yes; 0 = no 0.45 0.50 0 1 

div_str Engagement in at least one of the following 

areas: overnight accommodation; leisure 

activities; alternative marketing and distribu-

tion channels; processing of agricultural 

products; solidary / social / educational 

activities; letting of farm buildings for non-

agr. purposes; letting of real estate for resi-

dential purposes; letting of land for non-

agricultural purposes 

1 = yes; 0 = no 0.45 0.50 0 1 

soil Average soil quality on the agricultural main 

site according to the German system of 

―Ackerzahl‖ 

points 1-100 47.17 17.91 10 100 

rain Average rainfall on the agricultural main site 

in mm / year 

number mm / year 702.37 184.21 250 1500 

west Location of agricultural sites in the old 

German states 

1 = yes; 0 = no 0.86 0.35 0 1 

central Location of the agricultural main site near a 

metropolitan area or tourist / recreation 

region 

1 = yes; 0 = no 0.11 0.31 0 1 

Context       

wf_family Number of family workers in the business number of family workers 1.88 1.11 0 6 

wf_spouse Spouse works / assists on the farm / in the 

business 

1 = yes; 0 = no 0.35 0.48 0 1 

coop Cooperation with other farmers 1 = yes; 0 = no 0.77 0.42 0 1 
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In terms of diversification, the definition of Ilbery (1991) is used, which differentiates be-

tween agricultural and structural diversification, adjusted to the present situation. Agricul-

tural diversification includes the cultivation of unconventional crops, the keeping of un-

conventional animal breeds, and all activities in the area of forestry as well as agricultural 

contraction / wage services. Structural diversification is composed of overnight accommo-

dation, leisure activities, alternative marketing and distribution channels, processing of 

agricultural products, solidary / social / educational activities, and the leasing of land and 

buildings. These are mainly on-farm diversification activities referring to Weltin et al. 

(2017). Off-farm diversification is represented by the off-farm job of the farmer. What is 

striking is that the shares of these different diversification types are equal and rather high 

compared to the census stating that one-third of German farmers pursue diversification 

activities, including renewable energy production. 

Regarding the context, family support within the business is taken into consideration, espe-

cially if the spouse works within the farm business. Furthermore, most farmers within the 

survey cooperate with others. 

4.2 Defining the clusters 

Based on the PAM, the three identified groups are illustrated in Figure 2 and presented in 

Table 3 and can be characterized as follows: 

1. Conventional growers. Represent 28 % of the sample. Farmers are comparable old-

er in age, and focus largely on arable farming or refinement. They are often involved in the 

production of renewable energy, showing the highest land growth rate of 40% within their 

working time; 

2. Versatile youngsters. Representing 46 % of the sample. Members of the group are 

comparable young in age, well-educated, and have large farms mainly focusing on arable 

farming. Of the versatile youngsters, far more than half of them pursue diversification ac-

tivities, and have the highest share among the groups. Furthermore, they have the highest 

share of farmers residing in a part of one of the new federal states among all groups;  

3. Family-based farmers. Accounting for 26 % of the sample, the majority are dairy 

farmers. Most are in a partnership, having the highest shares of family support within the 

business, and farm on rather small farms, compared to the other groups, with comparable 

high amounts of rain and less good soil qualities. 
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Table 3: PAM results: characteristics of different farmer groups. 

 

Conventional 

growers 

Versatile 

youngsters 

Family-based 

farmers 

Overall 

significance 

 
N = 224 N = 375 N = 213 

 
Farmer     

age 42.5 (13.9) 35.1 (11.3) 39.6 (13.0)  <0.001   

male 0.88 (0.32) 0.84 (0.37) 0.82 (0.39) 0.138 

degree 0.22 (0.41) 0.68 (0.47) 0.17 (0.38)  <0.001   

edu_agr 0.91 (0.29) 0.89 (0.31) 0.84 (0.37) 0.071 

partnership 0.72 (0.45) 0.71 (0.46) 0.84 (0.37) 0.001 

job 0.30 (0.46) 0.30 (0.46) 0.31 (0.46) 0.995 

childhood 1.22 (0.66) 1.27 (0.69) 1.22 (0.63) 0.54 

Farm     

size  272 (550)   429 (780)   163 (330)   <0.001   

size_initial  194 (526)   356 (698)   123 (334)   <0.001   

fulltime 0.89 (0.32) 0.87 (0.34) 0.85 (0.36) 0.488 

organic 0.08 (0.27) 0.12 (0.33) 0.14 (0.34) 0.103 

foc_arable 0.79 (0.41) 0.86 (0.35) 0.30 (0.46)  <0.001   

foc_fordairy 0.12 (0.32) 0.18 (0.39) 0.74 (0.44)  <0.001   

foc_foroth 0.13 (0.34) 0.18 (0.38) 0.18 (0.38) 0.338 

foc_refine 0.74 (0.44) 0.20 (0.40) 0.06 (0.24)  <0.001   

foc_horti 0.01 (0.12) 0.02 (0.15) 0.03 (0.17) 0.548 

foc_perma 0.04 (0.21) 0.07 (0.26) 0.07 (0.26) 0.379 

renew_en 0.68 (0.47) 0.59 (0.49) 0.38 (0.49)  <0.001   

div_agr 0.23 (0.42) 0.67 (0.47) 0.30 (0.46)  <0.001   

div_str 0.24 (0.43) 0.67 (0.47) 0.31 (0.46)  <0.001   

soil 47.2 (16.8) 48.9 (18.8) 44.2 (17.1) 0.009 

rain  700 (129)   679 (178)   746 (231)   <0.001   

west 0.89 (0.31) 0.80 (0.40) 0.92 (0.27)  <0.001   

central 0.07 (0.25) 0.14 (0.35) 0.08 (0.28) 0.006 

Context     

wf_family 1.72 (0.96) 1.82 (1.20) 2.16 (1.05)  <0.001   

wf_spouse 0.33 (0.47) 0.22 (0.42) 0.58 (0.49)  <0.001   

coop 0.81 (0.39) 0.78 (0.41) 0.72 (0.45) 0.088 

Note: Means are presented with standard derivations in brackets, variables shaded gray differ significantly 

(p < 0.05). 
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Figure 2: PAM results: characteristics of different farmer groups.  
Note: relative distribution of the expression of the variables, inner circle: low expression, outer circle: high 

expression 

4.3 Farmer characteristics 

Farmers differ significantly in their age and education level in terms of a third-level degree 

and marital status. The versatile youngsters are the youngest farmers within the sample. 

The conventional growers are the oldest but close to the family-based farmers. Also, in 

terms of a third-level degree, the versatile youngsters have by far the highest share of de-

gree-holders. The shares of the other groups are far beyond the one of the versatile young-

sters but are close together, while the family-based farmers have the lowest share of de-

gree-holders. At the same time, most of the family-based farmers declared having a spouse, 

who is in more than half of the cases involved in the business. The number of family work-

ers within the business is also highest for this cluster. The shares of a firm relationship 

among the other clusters are similar, but, compared to the family-based farmers, the spouse 

works less often within the business. Throughout all three groups, most farmers have 

grown up on a farm and one-third is employed in some kind of off-farm work. Nearly all 

farmers have received an agriculture-related vocational training. 
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4.4 Farm characteristics 

Among the farm characteristics, the groups differ in many ways. The family-based farmers 

have the least amount of land at their disposal with comparable lowest soil quality and high 

amounts of rain showing a land growth rate of one third during their working time on the 

farm which means rank two among the groups. The largest share of the family-based farm-

ers pursues dairy cattle, followed by arable farming with a considerably lower share. The 

conventional growers dispose over the second highest amount of land, having increased it 

by 40 % which accounts for the highest land growth rate among the clusters, have better 

soil quality and less rainfall. They focus mainly on arable farming or on refinement. The 

versatile youngsters have the largest amount of land at their disposal with the lowest land 

growth rate of 21 %, the best soil quality and the least amount of rainfall compared to the 

other groups. Their focus is mostly on arable farming. While around 90 % of the farmers 

within the other clusters are from the West, the share of the versatile youngsters is a bit 

lower; still they are the ones with the highest share of farmers having a central location. 

The group which is the most involved in renewable energy production is the one of the 

conventional growers, followed by the versatile youngsters and, lastly, the family-based 

farmers. 

4.5 Differences in diversification activities 

Taking a closer look at the involvement in agricultural and structural diversification, the 

versatile youngsters are the ones showing the highest share of diversification activities. 

The percentages of agricultural and structural diversification are nearly equal within the 

groups. Table 4 gives a further insight into which kinds of diversification activities the 

groups are mainly involved in. 

In the field of agricultural diversification, it is striking that agricultural contraction activi-

ties and wage services are the most pursued ones; nearly half of the versatile youngsters 

pursue these activities. Forestry is the second popular agricultural diversification activity 

pursued especially by the versatile youngsters and family-based farmers followed by some 

of the versatile youngsters cultivating unconventional crops. Regarding structural diversifi-

cation, letting of real estate for residential purposes takes a large share followed by alterna-

tive marketing and distribution channels. This is especially often pursued by the versatile 

youngsters. Sticking to this cluster, this is followed by processing of agricultural products, 

overnight accommodation and leisure activities. 
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Table 4: Diversification activities of the different groups (in %). 

 Conventional 

growers 

Versatile 

youngsters 

Family-based 

farmers 

Overall 

sign. 
ALL 

Agricultural diversification         

cultivation of unconventional 

crops 

0.03 (0.16) 0.11 (0.31) 0.01 (0.12)  <0.001   0.06 (0.24) 

keeping of unconventional 

animal breeds 

0.03 (0.16) 0.06 (0.24) 0.04 (0.19)   0.118   0.05 (0.21) 

forestry 0.06 (0.23) 0.22 (0.42) 0.15 (0.36)  <0.001   0.16 (0.37) 

agricultural contraction activi-

ties, wage services 

0.16 (0.37) 0.45 (0.50) 0.18 (0.39)  <0.001   0.30 (0.46) 

Structural diversification         

overnight accommodation 0.02 (0.15) 0.09 (0.29) 0.04 (0.20)   0.001   0.06 (0.24) 

leisure activities 0.04 (0.19) 0.08 (0.27) 0.03 (0.18)   0.018   0.06 (0.23) 

alternative marketing and 

distribution channels 

0.11 (0.31) 0.27 (0.45) 0.12 (0.33)  <0.001   0.19 (0.39) 

processing of agricultural 

products 

0.05 (0.22) 0.11 (0.32) 0.06 (0.23)   0.005   0.08 (0.27) 

solidary / social / educational 

activities 

0.02 (0.13) 0.03 (0.18) 0.01 (0.12)   0.225   0.02 (0.16) 

letting of farm buildings for 

non-agr. purposes 

0.04 (0.21) 0.21 (0.40) 0.04 (0.20)  <0.001   0.12 (0.32) 

letting of real estate for resi-

dential purposes 

0.10 (0.30) 0.35 (0.48) 0.11 (0.32)  <0.001   0.22 (0.42) 

letting of land for non-

agricultural purposes 

0.00 (0.07) 0.08 (0.27) 0.02 (0.15)  <0.001   0.04 (0.21) 

Note: Means are presented with standard derivations in brackets, variables shaded gray differ significantly 

(p < 0.05). 

5 Discussion and policy implications 

The identified farmer groups are created using PAM on the basis of different characteris-

tics of the farmers, their farms and their context. Previous findings indicate that the organi-

zation of the farm is often a result of the farmer‘s personality because of a deep personal 

involvement of the farmer and their operation and identification with agriculture (Vesala 

and Vesala, 2010; Vik and McElwee, 2011). The self-identity of a farmer in turn has an 

influence on the participation in policy programs as well (Cullen et al., 2020). Additional-

ly, the groups are shaped by the political context. The results indicate that German farmers 

can be clustered into three groups: conventional growers, versatile youngsters and family-

based farmers, showing different characteristics. Considering this, the results provide a 

basis for the design of targeted future policy measures, which are discussed further in the 

following.
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5.1 Clusters as a result of past agricultural policies 

From the perspective of past agricultural policies in Germany and the EU, the conventional 

growers appear to be the ones that are especially shaped by decades of enhancement of 

agricultural productivity (Massot, 2020b). Most of them have a focus on arable farming 

(79 %) or refinement (74 representing typical strands of agricultural production (DBV, 

2019). They are the group with the highest increase in agricultural land during their work-

ing time on the farm (40 %), which indicates a longing for growth. Additionally, the high-

est share of the production of renewable energy (68 %) applies to the conventional growers 

allowing the conclusion that they are sensible to political incentives (UBA, 2019). From 

their choice of either well-established models of production or subsidized activities, it 

might be concluded that the conventional growers put an emphasis on secured returns. By 

pursuing efficient models of production, they account for a large share of food supply. 

The versatile youngsters are significantly younger than the rest of the farmers and might be 

ascribed to be rather shaped by the multifunctional aspect of agriculture which politics 

increasingly focus on since the 2000s (Nègre, 2020) and intend to reinforce for the new 

CAP period (Massot, 2020a). They show the highest share of diversification (67 %) within 

the sample, indicating that they might be open for new concepts of income generation 

within the business. Still, they have a large amount of land at their disposal (429 ha), ac-

counting for the cultivation of a significant share of agricultural land of the country. Com-

bining this with the information that 45 % of them are engaged in agricultural contraction 

activities or wage services, it can be concluded that many of the versatile youngsters react 

to current trends and turn them into a business. For example, carrying out individual tasks 

for colleagues using economies of scale to cope with the increasingly expensive machinery 

and facilities (DBV, 2019). Another distinguishing feature of this group is their high level 

of education. In line with proceeding studies, it becomes evident that young farmers with a 

good education are more likely to follow diversification strategies (Carter, 1998, 2001; 

Meert et al., 2005; Barbieri and Mahoney, 2009; Grande, 2011). Thus, these farmers might 

be regarded as innovators within the field.  

The family-based farmers might be regarded as having maintained the traditional form of 

family farming with a high share of family involvement within the operation. The aim to 

keep farming a family business is politically supported inter alia by the German agricultur-

al social policy (BMEL, 2020a). The share of dairy farmers (74 %) is dominating within 
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this group. Since 1984, this sector has been subject to strong market intervention by the EU 

milk production quota (EC, 2020a). The abolishment of the quota in 2015 led to an in-

creased competition within this sector. In this context, many dairy farmers converted their 

way of production to organic farming to achieve higher prices for their products (BLE, 

2020). This might explain the slightly higher share of organic farmers (14 %) in this group 

compared to the others. The dairy sector faced and is still facing a strong process of inten-

sification of production (FAO, 2018). The fact that the family-based farmers utilize the 

least amount of land (163 ha) suggests that they long for land growth to a lesser extent. 

Many farmers of this group might react to the high competition for agricultural land (FAO, 

2003; Smith et al., 2010) with intensification in animal husbandry, in most cases dairy. 

Furthermore, from the high number of family members working in the business it might be 

concluded that family-based farmers aim at sustaining the farm as the center of their family 

life. This may demonstrate that keeping farming as a family business is a clear objective 

also from within agriculture. 

5.2 Implications for future agricultural policies 

What can we learn from the clusters within the current debate about the future of agricul-

tural policy design, concretely the European Green Deal with its Farm to Fork Strategy and 

the upcoming CAP period post 2020? The three identified clusters of farmers can be re-

garded as a result of internal and external factors, agricultural policy as one important fac-

tor. Each group and their characteristics allow the conclusion that farmers react differently 

to policy interventions and show varying levels of susceptibility to political incentives also 

among the groups. While the conventional growers seem to orient their business strategies 

towards economically optimizing the offered alternatives (and thus appear to be especially 

receptive to subventions, as in the case of renewable energy), the versatile youngsters ap-

pear to cope differently with the changing framework conditions. A high share of them 

pursues diversification activities and practice arable farming as agricultural focus. This 

might lead to the conclusion that many of them find their own way seizing market oppor-

tunities, exploiting new areas, without becoming too dependent on political decisions. The-

se farmers might require a greater degree of freedom in order to shape their businesses. 

Regarding the family-based farmers with their high number of family support within the 

business and many of them living in a firm partnership operating on a comparable small 

amount of land, any policies ensuring fair conditions to run the farm independently with 
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the help of family workers, and in most cases with dairy production, appears to be accepta-

ble.  

All three farmer groups are existent and thus are important to reach the aims of agricultural 

policies. The conventional growers appear to be especially receptive for efficiency oriented 

policies towards securing food supply, which is a traditional target of the CAP (Massot, 

2020b). The versatile youngsters might function for pushing forward innovations as de-

manded for within the context of agricultural entrepreneurship (Massot, 2020a). The fami-

ly-based farmers, with their family structures, might be valuable actors in the context of 

maintaining vivid rural areas and the conservation of cultural landscapes (Grethe et al., 

2018). Independent from the topic, farmers need to be addressed accordingly. In the fol-

lowing, the attempt is made to derive implications from the cluster results regarding cur-

rent policy aims, as reflected in the EU Farm to Fork Strategy (EC, 2020b).  

Due to their profile, including mainly traditional ways of production and income optimiz-

ing activities offered by politics, the conventional growers might react sensitive towards 

changes in politics. The immense intensification and specialization the agricultural sector 

faced over the past decades (Abson, 2019; Blaxter and Robertson, 1995; Bowler, 1986; 

Ilbery and Bowler, 1998; Levers et al., 2016) becomes visual especially within this group. 

Accordingly, it might be argued that they have a stake in continuing this path and thus, 

being also interested in precision agriculture and digital technologies as requested within 

the Farm to Fork Strategy (EC, 2020b). To attract conventional growers for designing poli-

cy programs in the area of animal welfare it seems important to center aspects of economy 

and productivity as from their business profiles of traditional strands of production and 

renewable energies subsidized by politics as well as a high increase in arable land might be 

concluded. This could be through financial support for modification within existing sys-

tems or for the building of new barns. Compensation for keeping less animals or for invest-

ing more time and money appears to be reasonable. To be accepted and adopted by the 

conventional growers and farmers in general, policies aiming at preventing nutrient losses 

and reducing chemical pesticides should be in line with good agricultural practice as most 

farmers have received some form of vocational training in agriculture and thus can be re-

garded as professionals within their field. Reduction targets and new rules should be plau-

sible and economically justifiable in order to achieve a proper implementation and to pre-

vent protests, as it was the case with the new fertilizer ordinance (ARD, 2019).  
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Additionally, for the conventional growers, alternative farming strategies with regards to 

prohibiting certain pesticides and slurry application should be identified and presented. 

From the group characteristics it can be concluded that these farmers need secure options 

to maintain an efficient production of agricultural goods, which in turn is important for 

food security as a historical target of CAP (Massot, 2020b). Furthermore, due to their al-

ready present involvement in the production of renewable energy, these implementations 

can constitute a basis for further development. Regarding biogas plants, existing research 

on the implementation of the primarily use of manure to limit greenhouse gas emissions 

can be used in order to achieve a shift from the use of plants like maize. According to 

Majer et al. (2019) two thirds of the existing manure potentials are still unused in Germa-

ny. By securing a basis for profitability in the form of funding or bonus for re-engineering, 

the conventional growers might present a promising target group to be addressed. The 

same applies to wind and solar plants in which Germany takes up a leading position 

worldwide with a share of 42 % of the total German energy supply (Bocksch, 2020) but is 

at the same time highly controversial among citizens (Dugstad, 2020). 

The manifold diversification activities of the versatile youngsters indicate that they might 

be able to show a higher resilience and flexibility, for instance with respect to climate 

change, changing policies and market pressure (Lin, 2011; Urruty, 2016; Zilberman et al., 

2018). Also, through their high education level, they might represent a fertile ground for 

the discussion, development and testing of new ways of production as it applies to the area 

of sustainability, new green business models or sustainable livestock farming (EC, 2020b). 

By doing so, they might inspire other farmers to adapt new technologies and ways of pro-

duction as well. Thus, these farmers should be offered a sufficient amount of freedom and 

support to develop, test and implement new ways. 

Within their everyday work, the policy issues of an increase in animal welfare and sustain-

able livestock farming might impact the family-based farmers most widely. Programs 

should center the surplus for the animals as well as the surplus for their family members. 

This might be for example due to facilitated workflows throughout new, animal-friendly 

techniques. Additionally, the economic aspect should be considered as well to be able to 

sustain the farm. Therefore, a financial surplus or at least compensation should be gained. 

Many of the family-based farmers work on venues with comparably poor soil quality and 

much rain. 15 % are engaged in forestry and 18 % in agricultural contraction activities or 

wage services, 12 % in alternative marketing and distribution channels. This implies that in 
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order to maintain the business as basis of existence for their families, they might be open to 

include additional activities related to their main business hitting the goal of an increased 

multifunctional agriculture (Massot, 2020a). From already-present engagement in forestry, 

the way to engage in new methods like agroforestry (EUCO, 2020) might be shorter if this 

implies a surplus for the continuation of the family business. 

Another prominent target of future agricultural politics is the promotion of organic farming 

(EC, 2019; EC, 2020b). The present results reveal that among German farmers there ap-

pears to be no special target group to be addressed in this respect. All three groups contain 

organic farmers to roughly comparable extents (8-14 %). This indicates that to achieve this 

aim, all three groups should be addressed uniquely according to their priorities and targets; 

the conventional growers as a possibility to increase returns, the versatile youngsters as a 

component in the context of entrepreneurship and innovations, and the family-based farm-

ers as a possibility to enhance their family business. 

5.3 Clusters in the context of existing literature 

When comparing the present clusters with the existing literature on farmer typologies it 

emerges that one of the main differences is that only quantitative variables are used inde-

pendent from any relation towards special policies (Huynh et al., 2014; Morris et al., 2017) 

or strategy focus like diversification (Nickerson et al., 2001; García-Arias et al., 2015; 

Weltin et al., 2017). Furthermore, a comprehensive farmer sample across a whole country 

is chosen instead of certain regions or special groups. 

Regarding the farmer clusters of the study at hand, it becomes evident that there are some 

aspects which are always present and thus can be found in other cluster approaches as well. 

There are often some more conservative or traditional farmer groups and mostly younger 

ones who are open for change and new ways of production (Lauwere, 2005; McElwee, 

2008; Weltin et al., 2017) as can also be found in the present clustering. As a result of their 

cluster analysis, Weltin et al. (2017) find a group of small-scale livestock specialists often 

pursuing on-farm diversification activities roughly comparable with the family-based 

farmers. Their intensive livestock professionals accounting for the most intensive agricul-

tural production and being the least likely to diversify may be comparable to the conven-

tional growers. However, in their clustering the intensive livestock professionals employ 

more family workers than the small-scale livestock specialists. The conventional growers 

might be roughly compared to the maximizing and the optimizing production groups of the 
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study of Methorst et al. (2017) for which energy production is also a possibility for devel-

opment, the versatile youngsters might be the most comparable to the diversifying produc-

tion group. Regarding the taxonomy of McElwee (2008), the versatile youngsters might be 

compared to the farmer as entrepreneur who is innovative and opportunity oriented and 

pursues changing, flexible and diverse economic activities. This is what Lauwere (2005) 

calls ―real‖ entrepreneurs. They might be also roughly compared to the younger educated 

diversifiers identified by Nainggolan et al. (2013). Huynh et al. (2014) identify a group of 

mixed farming professionals which in terms of education, age and farm size (ha) be com-

pared to the versatile youngsters as well. Additionally they identify a group of livestock 

professionals which pursue intensive livestock farming reminding of the conventional 

growers and the family-based farmers. All mentioned groups are just roughly and in parts 

comparable to the clusters at hand as the used approach is quite novel with regards to the 

chosen basic quantitative variables, sample size and study region. 

6 Conclusions 

Agricultural policy design is a much discussed topic entailing far-reaching consequences. 

Within the EU, there is currently a vivid debate about the European Green Deal with its 

Farm to Fork Strategy and the related future of CAP post 2020. In this context, it is of par-

ticular interest how these rather general policy guidelines at EU level can be designed and 

implemented effectively in the respective member countries. A crucial pre-requisite for this 

is to understand the structure of farmers in a comprehensive and objective way. While 

most studies in the literature dealing with farmer classification include qualitative and sub-

jective variables and focus on a specific topic, their results hence depend on the respond-

ents‘ opinions and a researcher bias to a certain extent. Therefore, the aim of our study was 

to analyze the structure of German farmers on the basis of a large survey, comprising of a 

wide range of objective variables regarding their personal, farm and context characteristics, 

by using an unsupervised machine learning approach, namely PAM clustering. 

According to the results of the cluster analysis, the farmers in the sample can be clustered 

into three different groups: conventional growers (N = 224), versatile youngsters 

(N = 375), and family-based farmers (N = 213). The conventional growers in particular 

appear to welcome efficient agricultural production and food security. For politicians, it 

might be concluded that these farmers are actually sensible towards those policy changes, 

which explicitly address these motives, as well as receptive towards incentives. For them, 
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the economic aspect within policy programs should be put into the center, also in terms of 

communicating the farm-level advantages of these programs towards farmers. To deal with 

and to adapt changing policy requirements, it seems to be important for them that they are 

offered new solutions instead of sole prohibitions and new thresholds.  

The versatile youngsters might be regarded as innovators within the field. They appear to 

be a promising target group to discuss, test, and implement new ways of production and to 

develop policy programs in the first place. For doing so, they should be offered a certain 

degree of freedom and support by policy makers. Once new things are tested by this group, 

other farmers might follow by implementing new ways of production as well. 

From a policy perspective, it might be concluded that the family-based farmers aim at sus-

taining the farm as a family business and thus demand specific policies that enable this. As 

long as this goal is achieved, they seem to be open for change. With their rather small fam-

ily structures, they might constitute important actors with regards to the remaining of vivid 

rural areas and cultural landscapes. 

Finally, the design of future agricultural policy in the context of the Farm to Fork Strategy 

and CAP post 2020 needs to consider these different farmer groups and their specific pro-

files. Policy programs, such as the national design of the CAP and Farm to Fork Strategy, 

should offer certain degrees of freedom; new business models and sustainable farming as 

well as second pillar programs might be developed and tested together with the versatile 

youngsters. Furthermore, aspects ensuring an effective and economically rewarding pro-

duction of agricultural goods should be taken into account to offer a perspective for the 

conventional growers and for food security. Moreover, farming models which can be run 

independently appear to be important for the family-based farmers who also constitute a 

promising target group for rural development programs. 

This study offers a basis for future agricultural policy design. A clear limitation is that alt-

hough the clustering on the basis of hard facts and quantitative data generally represents a 

solid fundament, deeper explanations of reasons and motives are missing. This basis can be 

used for further research of exploring deeper reasoning and, for instance, engaging in focus 

group discussions with the different farmer types. This also constitutes the starting point 

for policy design. Furthermore, a comparable clustering could be conducted in other Euro-

pean countries as well in order to design country-specific programs. Another limitation 

lays in the fact that, although the investigated sample is large compared to other studies 

and comprises of farmers from a high regional coverage in Germany, it still deviates slight-
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ly in some variables from German agricultural structure surveys. Representativeness could 

still be improved especially with regards to farm size and education. 
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Appendix 1 

 

Information on the survey design and description variables used for the cluster analy-

sis 

Information shaded in grey was not displayed to the participants and describes the coding 

of the variables used for the cluster analysis. 

 

Appendix 1a: Survey introduction 

Survey on the topic of "Entrepreneurship in Agriculture” 

Dear farmer, 

Is the future of agriculture really a question of "grow or give way"? 

     What is the role of the farmer as an entrepreneur? 

These crucial questions are not only asked by us farmers, but also by advisors and politi-

cians who are desperately looking for clues on how to shape the future of agriculture. 

By responding to this survey, you will help to examine agricultural entrepreneurship in 

general and the factors that influence it. We will look at 1. the farm you run, 2. yourself as 

farm manager or farm successor, and 3. the context. This will be done from different per-

spectives - also interesting for you.  

Thank you very much for your help and we hope you enjoy answering the questions. 

 

Target group filter 

Are you primarily responsible for the management and development of a farm? 

1 

0 

o Yes 

o No                           end of the survey 
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Appendix 1b: Variables on farm characteristics used in the analysis 

fulltime 

The farm is run… 

0 

1 

o part-time 

o full-time  

 

organic 

Is the farm run in a conventional organic way of production? 

0 

1 

o conventional 

o organic 

 

wf_family 

How many family workers are employed in the operation (yourself included)? 

____ 

 

cooperation 

In what way do you cooperate with other farmers on the farm? 

1 

1 

 

1 

1 

 

0 

o cooperation in markets through producer or purchasing groups 

o division of labour through contractually regulated neighbourhood assistance, 

machinery rings or management contracts 

o joint use of machinery by fractional communities or machinery companies 

o joint management through joint use of facilities (e.g. warehouses, drying facili-

ties etc.), joint stables or operating (branch) companies (e.g. GbR, GmbH) 

o I do not work with other farmers in any of these ways. 

 

foc_ variables (0 – 1) 

What is the main focus of the farm you run?  

If the holding does not belong to a form of agricultural specialisation (>2/3 of gross agri-

cultural production in €), please select more than one orientation. 

Multiple answers are possible. 
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foc_arable 

 

foc_horti 

foc_perma 

foc_fordairy 

foc_foroth 

foc_refine 

o arable farming (cereals, pulses, potatoes, sugar beet, industrial crops, 

field vegetables, fodder crops, seeds, hops) 

o horticulture (total horticultural products including nursery products) 

o permanent crops (vineyards, orchards, other permanent crops) 

o forage crops and dairy cattle (dairy cows) 

o other forage crops (breeding and fattening cattle, sheep, goats, horses) 

o refinement (pigs, poultry) 

 

size 

How many hectares of agricultural land does the holding have? 

This includes arable land, permanent crops and permanent grassland. 

___ ha owned land 

___ ha leased land 

 

size_initial 

How many hectares of agricultural land did the farm have when you started working there? 

This includes arable land, permanent crops and permanent grassland. 

___ ha owned land 

___ ha leased land 

 

diversification variables 

Does your company have areas of activity that differ from traditional agricultural produc-

tion activities? If so, to which of the areas below can these activities be assigned? 

Multiple answers are possible. 

div_agr o cultivation of unconventional crops 

div_agr o keeping unconventional animal breeds 

div_agr o forestry 

div_agr o agricultural contraction activities, wage services 

div_str o overnight accommodation 

div_str o leisure activities 
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div_str o alternative marketing and distribution channels 

div_str o processing of agricultural products 

div_str o solidary / social / educational activities 

div_str o letting of farm buildings for non-agr. purposes 

div_str o letting of real estate for residential purposes 

div_str o letting of land for non-agricultural purposes 

 

rain and soil 

Please indicate the average number of soil points and rainfall at the core farm. 

In the case of several widely scattered sites, the core operation refers to the initial agricul-

tural operation. 

___ soil points 

___ rainfall in mm/year 

 

central 

Is your agricultural main site located near a metropolitan area or tourist recreation region? 

1 

0 

o yes 

o no 

 

west 

In which federal state is the farm located? 

1 o Bremen 

1 o Hamburg 

0 o Berlin 

1 o Saarland 

1 o Schleswig Holstein 

0 o Thuringia 

0 o Saxony 

1 o Rhineland Palatinate 

0 o Saxony-Anhalt 

1 o Hesse 
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0 o Mecklenburg Western Pomerania 

0 o Brandenburg 

1 o North Rhine-Westphalia 

1 o Baden-Württemberg 

1 o Lower Saxony 

1 o Bavaria 

 

Appendix 1c: Variables on farmer and context characteristics used in the analysis 

male 

What is your gender? 

0 

1 

o female 

o male  

 

age 

Please select your year of birth. 

- Scroll-down-list and calculation of age by subtraction - 

 

partnership 

What is your marital status? 

1 

0 

1 

0 

0 

0 

o married (or registered partnership) and living together with my spouse 

o married (or registered partnership) and separated from my spouse 

o in a permanent partnership 

o divorced 

o widowed 

o single 

 

wf_spouse 

Does your spouse work within the operation? 

1 

0 

o yes 

o no 
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degree 

Please select ALL vocational training qualifications you have acquired. 

0 

 

0 

0 

 

1 

1 

1 

0 

1 

0 

0 

o vocational-business or vocational-school training (apprenticeship, vocational 

school, college) 

o preparatory service for the middle civil service in the public administration 

o completion of a technical college, master craftsman's college, technical college, 

administration and business academy or specialist academy 

o Bachelor 

o Master 

o Diploma 

o Master, Magister, State Examination 

o PhD 

o other professional qualification 

o no professional qualification 

 

edu_agr 

Is this vocational training in agriculture, viticulture or horticulture? 

1 

0 

o Yes 

o No 

 

childhood 

How did you relate to agriculture in your childhood? 

1 

2 

3 

4 

o grown up on a farm 

o farm in the wider family 

o working on neighbour farm 

o no relation to agriculture 

 

job 

Are you currently working outside the farm you are currently managing? 

1 

0 

o yes 

o no 
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Appendix 1d: End of the survey 

...Done! 

Thank you very much for sticking it out until the end. 

 

Selected evaluation results will be available not only in scientific but also in agricultural 

media from mid-2019 onwards. 
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Appendix 2 

Table A.2: PAM results: characteristics of different farmer groups with renewable energy 

as element of structural diversification 

 

Conventional 

growers 

Versatile 

youngsters 

Family-based 

farmers 

Overall 

significance 

 
   N = 343       N = 272       N = 197    

 
Farmer     

age 38.7 (13.8) 36.1 (11.4) 40.8 (12.8)  <0.001   

male 0.86 (0.35) 0.83 (0.38) 0.85 (0.36) 0.568 

degree 0.27 (0.45) 0.75 (0.43) 0.21 (0.41)  <0.001   

edu_agr 0.89 (0.31) 0.89 (0.31) 0.86 (0.34) 0.603 

partnership 0.70 (0.46) 0.72 (0.45) 0.87 (0.33)  <0.001   

job 0.12 (0.32) 0.61 (0.49) 0.19 (0.40)  <0.001   

childhood 1.23 (0.67) 1.24 (0.63) 1.26 (0.70) 0.891 

Farm     

size  331 (647)   384 (717)   195 (462)  0.005 

size_initial  251 (568)   332 (705)   136 (368)  0.002 

fulltime 0.93 (0.26) 0.79 (0.41) 0.88 (0.33)  <0.001   

organic 0.09 (0.28) 0.15 (0.36) 0.10 (0.30) 0.028 

foc_arable 0.86 (0.35) 0.83 (0.37) 0.20 (0.40)  <0.001   

foc_fordairy 0.14 (0.35) 0.18 (0.38) 0.79 (0.41)  <0.001   

foc_foroth 0.17 (0.38) 0.17 (0.38) 0.15 (0.36) 0.736 

foc_refine 0.43 (0.50) 0.27 (0.45) 0.17 (0.37)  <0.001   

foc_horti 0.03 (0.18) 0.01 (0.12) 0.01 (0.10) 0.100 

foc_perma 0.07 (0.26) 0.06 (0.24) 0.06 (0.23) 0.806 

div_agr 0.27 (0.45) 0.79 (0.41) 0.30 (0.46)  <0.001   

div_str 0.76 (0.43) 0.74 (0.44) 0.73 (0.44) 0.756 

soil 49.1 (18.8) 47.9 (17.8) 42.8 (15.7)  <0.001   

rain  685 (160)   686 (180)   756 (217)   <0.001   

west 0.84 (0.37) 0.82 (0.39) 0.93 (0.25) 0.001 

central 0.12 (0.32) 0.11 (0.31) 0.08 (0.27) 0.376 

Context     

wf_family 1.85 (1.15) 1.71 (1.07) 2.16 (1.06)  <0.001   

wf_spouse 0.23 (0.42) 0.27 (0.44) 0.65 (0.48)  <0.001   

coop 0.73 (0.44) 0.84 (0.37) 0.76 (0.43) 0.006 

Note: Means are presented with standard derivations in brackets, variables shaded grey differ significantly 

(p < 0.05). 
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Abstract 

Entrepreneurship in agriculture is a phenomenon that is growing in importance with the 

changing framework conditions for agricultural production and has led to heterogeneity in 

farm business development paths. To understand this phenomenon better, a classification 

scheme for strategic entrepreneurial choices in agriculture is developed for family farmers. 

The choices that are scrutinized are reduction, continuation, expansion, diversification, and 

the dual strategy of expansion and diversification. Each farmer is uniquely assigned to one 

of these choice classes according to their implemented entrepreneurial activities. Determi-

nants influencing these choices are investigated with a multinomial logit model. The data 

are derived from a quantitative survey among German farmers (N = 745). Strong effects 

are observable within the area of personal factors; creativity and risk affinity benefit entre-

preneurial strategies connected with diversification. Farmers with a third-level education 

qualification are less likely to follow expansion strategies, and those with off-farm em-

ployment and risk-averse farmers mainly choose a reduction strategy. Family involvement, 

especially the farmer's spouse, proves to have stabilizing and even enhancing effects on 

certain strategies. Implications for policymakers and actors within the agricultural sector 

can thus be derived. 

Key Words: entrepreneurship, farming strategy, multinomial logit model, strategic entre-

preneurial choices 

JEL Classification: M21; Q12; Q18  
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1 Introduction 

The context in which farmers operate is subject to continuous change. Over the last dec-

ades in the European Union (EU), this was caused, inter alia, by the liberalization of the 

Common Agricultural Policy (CAP). From the very beginning, market support policies 

were an integral part of CAP. Since the 1990s, this has steadily reduced, causing an in-

crease in competitive pressures. In addition, societal demands, consumer behavior, and 

desires are changing. As is seen in policy requirements, agricultural production is currently 

under increasingly critical public consideration (Dias et al., 2019a; Weltin et al., 2017). 

The CAP is fundamentally modifying and incentives are being created for multifunctional 

agriculture to ensure the future viability of rural areas. In fact, planned amendments to the 

CAP after 2020 explicitly encourage entrepreneurship within agriculture (Grethe et al., 

2018). Thus, common strategies of growth and expansion of known production activities 

do not work for all farmers anymore, leading to heterogeneity in farm business develop-

ment paths (Morris et al., 2017). 

Notwithstanding the importance of entrepreneurship in agriculture, interest in this field of 

research has only gained more interest recently, and is still being consolidated (Dias et al., 

2019b). The topics currently investigated focus on the entrepreneurial skills of farmers, and 

the way they exploit their resources to adapt to structural changes. Up until about a decade 

ago, much research effort was made to create typologies and definitions of entrepreneurial 

concepts. In this context, the most prominent phenomenon discussed in the literature is 

diversification, which is generally defined as remaining in and growing the business by 

moving strategically and systemically away from core activities (McElwee & Robson, 

2005). As diversification is a broadly defined concept comprising of also other more spe-

cific concepts, it has mostly been used in the respective literature to analyze the back-

grounds and determinants of entrepreneurial strategies (Dias et al., 2019a, 2019b). Many of 

these studies focus on categorizing and describing farmers and their respective strategies, 

often with the help of a cluster analysis (e.g., Lauwere, 2005; Morris et al., 2017; Weltin et 

al., 2017). Studies dealing with conventional strategies, such as growth or decline in 

known areas, mostly focus on explaining structural change in retrospective (Glauben et al., 

2006; Huettel & Margarian, 2009; Viira et al., 2013; Weiss, 1999). However, studies in-

vestigating the broader range of available entrepreneurial strategies in agriculture, includ-

ing growth and decline in known areas as well as diversification altogether cannot be 

found. 
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Against this background, it is of major importance for politicians as well as decision-

makers and consultants within the sector to know which factors drive farmers‘ choices 

toward certain farming strategies. This is particularly important as many new requirements 

for agricultural production aim to strengthen family farms and rural areas (Grethe et al., 

2018), while expanding structures and withdrawing smaller farms (Deutscher Bauernver-

band [DBV], 2018). To the best of the authors‘ knowledge, there has been no study analyz-

ing the determinants of the whole range of strategic entrepreneurial choices in agriculture 

in depth. Furthermore, while most studies in the fields described above focus on European 

countries, Germany has rarely been investigated (Dias et al., 2019b). This study aims to fill 

this research gap by developing a classification scheme describing strategic entrepreneurial 

choices in agriculture as a basis for analyzing determinants of these choices. Data was col-

lected from a quantitative survey among German farmers (N = 745). The proposed classifi-

cation scheme is designed especially for family farmers and makes it possible to uniquely 

assign them to the respective groups of implemented entrepreneurial choices according to 

predetermined criteria. For this reason, the classification scheme can be applied in other 

countries with comparable structures. The determinants of the respective choices are ana-

lyzed with the help of a multinomial logit (MNL) model. 

The paper is structured as follows. To prepare a basis for the analysis, in Section 2, the 

classification scheme and the possible determinants of strategic entrepreneurial choices in 

agriculture are derived from the literature. The theoretical and empirical model as well as 

the data are presented in Section 3. The results are presented and discussed in Section 4. 

Finally, conclusions are drawn in Section 5. 

2 Conceptual framework 

As a basis for the analysis, in this section, the conceptual framework is described. First, a 

classification scheme is established and afterwards possible determinants of strategic en-

trepreneurial choices in agriculture are identified from the literature. 

2.1 Classification scheme 

First, by using the existing literature, a classification scheme describing strategic entrepre-

neurial choices in agriculture is developed, as illustrated in Figure 1. This is especially ap-

plicable for family farmers as it implies a deep involvement in the farm and development 

pathways over time and serves as the basis for the analysis of the determinants influencing 
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farmers‘ different choices when it comes to entrepreneurial strategies. Building on the 

works of Bowler (1992) and Ilbery and Bowler (1998), the classifications derived by Gar-

cía-Arias et al. (2015) and the diverse set of farm development strategies stated by McEl-

wee (2006), the scheme divides stagnation and growth. Stagnation refers to the reduction 

of farming activities and the continuation of the activities implemented by the predecessor. 

Growth refers to the expansion of existing activities. As expansion is deemed a rather con-

ventional growth strategy, diversification is seen to be an innovative growth strategy. Di-

versification is mainly described in terms of on-farm diversification, as suggested by 

Weltin et al. (2017), and structural and agricultural diversification, based on the basic ty-

pology of Ilbery (1991) and adjusted for the present situation. Conventional growth and 

decline strategies are usually investigated separately from innovative growth strategies, 

such as diversification. The classification scheme combines them and additionally intro-

duces a category of farmers who follow a dual strategy of expansion and diversification, as 

is illustrated in Figure 1. 

 
Figure 1. Classification of strategic entrepreneurial choices in agriculture 

Due to the fact that pursuing a reduction strategy can be as successful as pursuing an ex-

pansion strategy (Appel & Balmann, 2018), depending on the respective situations, the 

division of categories does not judge any choices made by the farmer. 
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2.2 Possible determinants of strategic entrepreneurial choices in agriculture 

First of all, the existing literature on agricultural entrepreneurship, including the prevailing 

phenomena of diversification, pluriactivity, and portfolio entrepreneurship, as well as the 

literature on the growth and decline of farms, have been analyzed to identify the determi-

nants of the strategic entrepreneurial choices in agriculture. In conformity with Bateman 

and Ray (1994) and García-Arias et al. (2015), these can be assigned to three fields: deter-

minants concerning farmers; determinants concerning farm characteristics, both represent-

ing internal factors; and determinants concerning the context of the farm and the farmer, 

representing external factors. An overview of the possible determinants of entrepreneur-

ship in agriculture is shown in Figure 2. 

 
Figure 2. Determinants of entrepreneurship in agriculture 

2.2.1 Determinants concerning the farmer 

The organization of the farm is motivated by the values, attitudes, and goals of the farmer 

(Lauwere, 2005; McElwee, 2008; McFadden & Gorman, 2016). Farmers typically have a 

deep personal involvement with their farm operations, and a strong identification with ag-

riculture (Vesala & Vesala, 2010; Vik & McElwee, 2011).  

Agriculture is currently a male-dominated field, which has led to some studies especially 

investigating the role of women. Women are credited with playing leading roles in facili-

tating the introduction of new practices and conceptions on the farm and hence act as im-

portant innovators (Barbieri & Mahoney, 2009; McGehee et al., 2007; Seuneke & Bock, 

2015). However, Bock (2004) finds that their entrepreneurial activity on the farm is often 

relatively that of a small scale and that they avoid liabilities. Along with the traditional 

farming activities, they not only start side-businesses but also simultaneously take care of 

their family. He describes the role of women in agriculture as ―fitting in and multitasking‖ 
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(Bock, 2004). Regarding men, Pindado and Sánchez (2018) observed a significant influ-

ence on growth-associated agri-entrepreneurship. That is, men are found to generally put 

more value on growth activities than women are (Bakucs & Fertó, 2009; Cliff, 1998; 

Weiss, 1999).  

One of the most frequently investigated determinants is the farmer's age. Here, the results 

differ. In terms of farm growth, Weiss (1999) observed a nonlinear effect, while Viira et al. 

(2013) revealed that farm growth probability is highest for farmers aged 40–49 years. In 

terms of decline and exit, it is proved that the younger the age group, the lower the proba-

bility of the business declining and exiting the sector (Breustedt & Glauben, 2007; Glauben 

et al., 2006; Viira et al., 2013), as younger farmers tend to have more capacity to grow than 

older farmers do (Bakucs & Fertó, 2009). Considering portfolio entrepreneurship, Carter 

(1998, 2001) and Vesala et al. (2007) found that farmers with manifold business structures 

are younger than their peers. The same is found for diversification activities (García-Arias 

et al., 2015; Weltin et al., 2017). McElwee (2008) states in his taxonomy of entrepreneurial 

farmers that the type ―farmer as entrepreneur‖ is usually younger than 45 years of age, 

while the ―farmer as farmer‖ is usually older than 45 years of age and has been farming for 

over 20 years. In contrast, Ilbery (1991) observed that farmers with alternative enterprises 

are over 45 years of age, and have many years of experience.  

In addition to age, education level seems to be of importance. For instance, higher entre-

preneurial activity often results in an enlargement of the farm portfolio, which constitutes 

an increase in complexity (Carter, 1998, 2001; Gindele et al., 2015). To cope with this, 

many studies agree that farmers showing a high innovative entrepreneurial activity (Barbi-

eri & Mahoney, 2009; Carter, 1998, 2001; Gellynck et al., 2015; Vesala & Vesala, 2010; 

Vesala et al., 2007) or growth activity (Bakucs & Fertó, 2009; Rizov & Mathijs, 2003; 

Viira et al., 2013) are better educated than their peers. In this context, Meert et al. (2005) 

regard education level as a crucial determinant of diversification. Referring to the work on 

drivers of organizational action by Chen (1996), it can be argued that diversification can be 

a function of awareness, motivation, and capability. Education may enhance awareness of 

possibilities as well as the capability to take action. As further aspects in this context, risk-

taking and creativity are regarded as favoring entrepreneurial action, especially those asso-

ciated with innovation, seizing of business opportunities, and growth (European Commis-

sion [EC], 2003; Hébert & Link, 1988; Van Praag, 1999). 
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The education level can cause an ambiguous overall effect; while a higher level of educa-

tion might benefit the farm development, well-educated farmers have better job opportuni-

ties outside of the farm, and this could possibly lead to a reduction in farming activities 

(Rizov & Mathijs, 2003). This situation may also apply to the factor of the farmers‘ off-

farm employment. On the one hand, an off-farm job is regarded as positive for innovation, 

as skills gained from an off-farm job can be applied to the family farm business and which 

introduces new perspectives and ideas (McFadden & Gorman, 2016). On the other hand, 

an attractive job outside the farm can increase the probability that the farmer will fail to 

return full time to farming (Viira et al., 2013). Viewed in a different way, Weiss (1999) 

regards multiple job-holding as a key factor relating to the course of structural change, as it 

may stabilize the income and have a decelerating effect (Breustedt & Glauben, 2007; 

Glauben et al., 2006; Goetz & Debertin, 2001; Viira et al., 2013). 

2.2.2 Determinants concerning the farm 

Besides the farmers‘ attributes, the characteristics of the farm itself play a decisive role in 

determining strategic entrepreneurial choices. The size of the farm, mostly measured by the 

cultivated area of land, is a determinant often discussed in the literature. Accordingly, the 

initial size often correlates positively with the survival of the farm, that is, farm decline is 

more likely for smaller farms (Breustedt & Glauben, 2007; Glauben et al., 2006; Hennessy 

& Rehman, 2007; Rizov & Mathijs, 2003; Viira et al., 2013; Weiss, 1999). Larger farms 

have more resources in terms of land, buildings, workforce, and financial power, which, 

along with managerial ability (Penrose, 1959), constitute a basis for entrepreneurial activi-

ty. This often leads to a higher tendency to think entrepreneurially and start diversification 

activities (Carter, 1999, 2001; García-Arias et al., 2015; Ilbery, 1991; Lange et al., 2013; 

McNally, 2001). 

Apart from that, in some cases, diversification and pluriactivity can serve as a compensa-

tion strategy for any low profitability of bulk production due to low prices or bad produc-

tion conditions (Bohnet et al., 2003;Weltin et al., 2017; Wolf et al., 2007). Therefore, these 

approaches can also result in a survival strategy for low-income farms, eventually leading 

to a new profitable source of income as an alternative form of growth (Bateman & Ray, 

1994; Bohnet et al., 2003; Meert et al., 2005; Pfeifer et al., 2009). This is in accordance 

with the finding of Penrose (1959) that free managerial resources due to the absence of 

growth possibilities in terms of land can be redeployed to start new diversification activi-

ties. In contrast to this, farmers with good conditions for classical agricultural production 
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often show less entrepreneurial activity, as they do not necessarily need alternative sources 

of income (Grande, 2011; Ilbery, 1991; Northcote & Alonso, 2011; Pfeifer et al., 2009). 

Furthermore, a number of studies found that smaller farms grow faster than larger farms 

(Bakucs & Fertó, 2009; Shapiro et al., 1987; Viira et al., 2013; Weiss, 1999). 

Another farm factor influencing entrepreneurship in agriculture is the farm location. Exist-

ing studies found that the proximity to big cities or areas with a high number of tourists 

favor diversification as well as new venture creation as sales markets and consumers are in 

the vicinity (Lange et al., 2013; McNally, 2001; Northcote & Alonso, 2011; Pfeifer et al., 

2009). In addition, Glauben et al. (2006) found that farms with a central location are less 

likely to decline and exit. In contrast to this, Goetz and Debertin (2001) detected an accel-

erating effect on exit rates. This may be due to the reason that especially in proximity to 

urban areas land prices are high (Hennig & Latacz-Lohmann, 2017; Lehn & Bahrs, 2018) 

constituting poor conditions for expansion strategies as structural decisions are considera-

bly determined by the competitiveness of farms on the land market (Huettel & Margarian, 

2009). 

2.2.3 Determinants concerning the context 

The third field of determinants is the context of the farm and farmer. Most farms are fami-

ly-run, so entrepreneurial choices are not only dependent on the business but also on the 

family life cycle (Alsos et al., 2014; McNally, 2001; Pfeifer et al., 2009; Viira et al., 2013). 

According to existing studies, the family but especially the farmer's spouse, plays a deci-

sive supporting role in the farm strategy, especially for the emergence of new ventures 

(Alsos et al., 2014; Ferguson & Hansson, 2015; McNally, 2001; Seuneke & Bock, 2015). 

Family involvement in the business also has a positive effect on the decision to continue 

farming (Breustedt & Glauben, 2007; Lansberg & Astrachan, 1994; Poza, 1989) and ex-

pand the business (Weiss, 1999). 

Furthermore, internal and external institutions can be identified from the literature as rele-

vant factors affecting entrepreneurial activity. Internal institutions consist of rules evolving 

within a group based on experience gained over time while external institutions are im-

posed externally from above (Kasper & Streit, 1998). In the agricultural setting, especially 

values and traditions are important internal institutions (Fitz-Koch et al., 2018) while poli-

tics, societal expectations, and technical progress all constitute external institutions influ-

encing the agricultural sector nowadays. The pressure exerted by these actors is regarded 
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as a push factor for entrepreneurship in agriculture (Burton & Wilson, 2006; Morgan et al., 

2010; Wolf et al., 2007). 

Moreover, the importance of networks is widely acknowledged and subject to research 

within the field. Farmers are often anchored in broad social networks (Wolf, McElwee, & 

Schoorlemmer, 2007) and mostly have wide networks of practise (Oreszczyn et al., 2010). 

This fosters new venture creation, diversification and the implementation of innovations 

(Ferguson & Hansson, 2015; Grande, 2011; McFadden & Gorman, 2016; Meert et al., 

2005). Thus, networking and co-operation both constitute key entrepreneurial skills (Wolf 

& Schoorlemmer, 2007). 

3 Method and data 

3.1 Theoretical and empirical model 

The classification scheme presented in Section 2.1 assumes that the entrepreneurial activity 

of a farmer is the function of the farmer's choice between the different stagnation and 

growth strategies. The theoretical background of this choice model is based on the assump-

tion that an individual   chooses a certain strategy s by comparing the utilities derived from 

all other alternatives   , and decides for the strategy maximizing their utility. This is re-

flected in McFadden's model of random utility maximization. Leaving out the subscript i in 

the first two equations, the random utility of outcome s can be described as 

(1)          

where    stands for the systematic component and εs for the random disturbance (Cramer, 

2003).    in this case is a function of the observed attributes of the strategic entrepreneurial 

choice s and the characteristics of the decision-maker. The random component includes 

unobserved characteristics and imperfections of the alternative and the decision-maker and 

their individual behavior (Manski, 1977). The subscript t stands for all choices. The proba-

bility P that an individual makes a specific choice s can be expressed as 

(2)                            . 

Thus, the utility associated with a particular strategy is a function of a vector containing 

attributes of the strategy on the one hand, and a vector of socioeconomic characteristics of 

the decision-maker on the other hand. This is why factors increasing the utility associated 
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with a certain strategy increase a farmer's probability of choosing that strategy. In this pa-

per, the strategies are reduction (s = 1), continuation (s = 2), expansion (s = 3), the dual 

strategy of expansion and diversification (s = 4), and diversification (s = 5). 

To identify which determinants have an effect on the choice of different entrepreneurial 

strategies, a MNL was estimated. The decision of a farmer i to choose a certain strategy s 

is modeled as a vector yis with the decision for a certain strategy      equal to 1, and all 

other elements equal to 0. The probability P that a farmer i chooses strategy s is described 

as a function of the investigated determinants, the covariates    as well as the unknown 

parameters θ. The probability function contains separate parameter vectors   
  for each 

state s. Because these vectors are expressed as a difference to another vector, a reference 

category   
  needs to be specified, which will be reduced to 0. In this case, continuation 

s = 2 is chosen as the reference category because it represents the stage in which every 

farmer was at least in the beginning. The formulation of the probabilities is defined as  

(3) 
             

         

  ∑     
             

                

 

 

In this entrepreneurial choice model, factors potentially affecting the utility for the decision 

for a certain strategy are included as explanatory variables. In the area of farming, a similar 

model designed by Hennessy and Rehman (2007) has been estimated, for example, to de-

termine the occupational choice of farm heirs. 

3.2 Data 

The data used in the study were collected by a quantitative online survey of German farm-

ers. As the subject of the study is future-orientated, farm successors who already work on 

the farm and are significantly involved in the management and development of the opera-

tion were also included in the sample (37% of the participants). This is a distinguishing 

feature of the sample at hand compared to census data, where only the officially-registered 

generation is included and some of the younger farmers are often missing. The description 

of the target group was: ―Farmers and farm successors who already work in the farm busi-

ness and are significantly involved in the management and development of the farm.‖ To 

ensure that the respondent is indeed in charge of the farm business, the very first question 

in the survey was ―Are you primarily responsible for the management and development of 

an agricultural business?". The participant needed to select yes, otherwise the survey re-
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spondent would not have been able to continue with the survey. The structure of the survey 

was organized according to the three relevant areas identified from the literature (see Sec-

tion 2.2): factors concerning the farm; factors concerning the farmer; and factors concern-

ing the context. The questions were generated according to the findings from the literature 

and ten expert interviews. The experts were consulted in the form of semi-structured inter-

views. Among the interviewees were farmers (5), agricultural economists (3), a consultant 

(1) and an expert of agricultural education (1).The main contributions of these interviews 

consisted of a discussion of the determinants derived from the literature, an adaption of 

these to the German context and the addition of promising relevant aspects. The survey 

was pre-tested twice by 26 and 19 farmers, respectively. Data collection took place from 

November 2018 to February 2019. The survey link and barcode were distributed through 

different channels: institutions, such as education centers in rural areas, farmers‘ and young 

farmers‘ associations‘ homepages, social media channels, e-mail distribution lists, and 

newsletters. Additionally, farmers were asked directly to take part during an agricultural 

fair, and flyers were distributed at further farmer events. Furthermore, articles were pub-

lished in regional as well as national agricultural magazines. This resulted in 926 complet-

ed questionnaires. From these, 62 participants did not fit the target group, and were auto-

matically led to the end of the survey. Furthermore, the variables were checked separately 

for big outliers, for instance, unrealistic high or low amounts of rainfall or numbers of soil 

quality. This led to the exclusion of 31 observations. Afterwards, every single observation 

was checked horizontally with regard to the consistency across the different variables. Ac-

cordingly, another 26 observations were excluded (e.g., a 25-year-old farmer who stated to 

work for 30 years on the farm). Finally, respondents who are just managing the farm as 

―external‖ managers without any family affiliation were omitted from the sample (62 ob-

servations) as well because the classification scheme is explicitly designed for family 

farmers (see Section 2.1). This led to a total of 745 respondents for the data analysis and is 

also the reason for the age span from 19 to 74 years as well as for the area span from 1 to 

3600 ha of initial farm size. 

To assign the sample to the different groups of strategic entrepreneurial choices as intro-

duced in Section 2.1, certain characteristics of the farm and the farmer describing their 

entrepreneurial action during their working period on the farm were used, as illustrated in 

Figure 1. Assignment procedure started with the group of continuation; according to our 

theory, this is the state in which every farmer was, at least at the beginning. If farmers had 
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decreased the amount of their owned land by at least 20%, or stated that they majorly re-

duced the complexity of the operation, they were assigned to the first group called reduc-

tion. The change in land was measured by comparing the initial size of land owned at the 

point of time the farmer started farming on that farm with the current land ownership. To 

use the amount of land to measure farm size is a common practice (cf. e.g., Carter, 1999; 

Glauben et al., 2006; Huettel & Margarian, 2009; Ilbery, 1991; Pfeifer et al., 2009; Rizov 

& Mathijs, 2003; Vik & McElwee, 2011). The threshold of 20% was set as a result of ex-

tensive discussions during the expert interviews in preparation for the survey, taking the 

work of Viira et al. (2013) as a starting point for discussion who used a 15% change in 

standard output as threshold of growth. Apart from the change in the amount of land, all 

changes were coded as discrete variables. Farmers who increased their land ownership by 

at least 20% or expanded animal husbandry or other activities implemented by their prede-

cessors were assigned to the third group labeled expansion. It is worth noting that intergen-

erational succession is implied by the term ―predecessor.‖ Furthermore, farmers who start-

ed diversification activities by themselves were assigned to the group diversification. The-

se activities include the cultivation of unconventional crops, keeping of unconventional 

animal breeds, pursuing activities in the area of forestry, practicing agricultural contraction 

and wage services, offering overnight accommodation, performing leisure activities, using 

alternative marketing and distribution channels, processing agricultural products, and per-

forming solidary, social, or educational activities. A relevant question was included in the 

survey to identify both the farmers who started these activities by themselves and those 

who just continued or expanded their predecessor's diversification activities. According to 

the aforementioned criteria, the sample revealed that most farmers who started diversifica-

tion activities by themselves also expanded existing agricultural or diversification activi-

ties. Finally, another group of a dual strategy was created. These farmers were assigned to 

the group expansion and diversification. The frequency distribution within the different 

groups of the dependent variable is described in Table 1. 

Table 1. Frequency distribution of the dependent variable 

Strategic entrepreneurial choice Number of observations Frequency (%) 

Reduction = 1 52 6.98 

Continuation = 2 124 16.64 

Expansion = 3 377 50.60 

Expansion & Diversification = 4 150 20.13 

Diversification = 5 42 5.64 

Total 745 100.00 
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As the survey covered a wide range of variables and was constructed according to the ex-

isting literature, most of the factors hypothesized to influence the strategic entrepreneurial 

choice of a farmer can be specified. The descriptive statistics of the independent variables 

are presented in Table 2. 

Table 2. Descriptive statistics of the independent variables 
Variable Definition Scale/measurement Mean SE Min Max 

Personal factors     

Male Gender 1 = male; 0 = female 0.85 0.01 0 1 

Age Age  number of years 38.37 0.47 19 74 

Degree 

Third-level education; degree 

from a university or university 

of applied sciences 

1 = yes; 0 = no 0.39 0.02 0 1 

Job Off-farm job of the farmer 1 = yes; 0 = no 0.31 0.02 0 1 

Creativity 

Creativity according to Nan-

dram and Samson (2000) and 

Lauwere (2005), average index 

(C.A. = 0,8276) 

1 = do not agree at all; 7 = totally 

agree 
5.66 0.03 1 7 

Risk 

Risk attitude via subjective self-

assessment according to 

Dohmen et al. (2011) 

0 = not at all willing to take risks;  

10 = very willing to take risks 
6.02 0.07 0 10 

Farm factors     

Size 
Initial farm size, total area 

under cultivation in hectares  
number of hectares 167.2 12.48 1 3600 

Soil 

Average soil quality on the 

agricultural main site according 

to the German system of 

―Ackerzahl‖ 

points 1-100 47.61 0.65 12 100 

Rain 
Average rainfall on the agricul-

tural main site in mm / year 
number mm / year 709.45 6.75 250 1500 

West 
Location of agricultural sites in 

the old German states 
1 = yes; 0 = no 0.90 0.01 0 1 

Central 

Location of the agricultural 

main site near a metropolitan 

area or tourist / recreation re-

gion 

1 = yes; 0 = no 0.10 0.01 0 1 

Context factors     

WF_family 
Number of family workers in 

the business 
number of family workers 2.00 0.04 0 6 

WF_spouse 
Spouse works / assists on the 

farm / in the business 
1 = yes; 0 = no 0.37 0.02 0 1 

An_values 

Strength of anchoring of the 

farm manager and their actions 

in basic Christian values 

1 = not strong at all; 7 = very strong 4.08 0.07 1 7 

An_tradition 

Strength of anchoring of the 

farm manager and their actions 

in farming tradition 

1 = not strong at all; 7 = very strong 4.38 0.06 1 7 

Pr_politics 

Political/legal pressure (per-

ceived) on the farmer and the 

operation 

1 = not strong at all; 7 = very strong 6.08 0.04 1 7 

Pr_society 
Societal pressure (perceived) on 

the farmer and the operation 
1 = not strong at all; 7 = very strong 5.61 0.05 1 7 

Pr_progress 

Technical progress and growth 

pressure (perceived) on the 

farmer and the operation 

1 = not strong at all; 7 = very strong 4.63 0.05 1 7 

Coop Cooperation with other farmers 1 = yes; 0 = no 0.77 0.02 0 1 

Note: Translated from German to English; SE = Standard Error 

The effects of personal factors are tested using the gender, age, and education level, in 

terms of the presence of a third-level education of the farmer. Only 10% of German farms 

are managed by women (DBV, 2018), which leads to the conclusion that men are relatively 
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underrepresented in the data – men in the sample have a share of 85%. The average age of 

the farmers in the data is 38 years, which is younger than the German average, given that 

34% of all farmers are older than 55 years of age (DBV, 2018). This can be explained by 

the inclusion of the younger generation in the sample of the study. Of the respondents, 

39% hold a degree from a university or a university of applied sciences, and clearly had a 

higher level of education than average German farmers do (12%) (DBV, 2018). This may 

be caused by greater open-mindedness for research topics among farmers with third-level 

education. Creativity was surveyed by calculating the average index of certain items ac-

cording to Nandram and Samson (2000) and Lauwere (2005) and resulted in a mean of 

5.66 on a 7-point Likert scale from 1 (do not agree at all) to 7 (totally agree). The risk atti-

tude was measured according to Dohmen et al. (2011), and resulted in an average of 6.02 

on an 11-point scale from 0 (not at all willing to take risks) to 10 (very willing to take 

risks), indicating a slight risk affinity (the scales can be found in the Appendix). Further-

more, the farmers were asked if they had an off-farm occupation besides the farming busi-

ness. 

To test the effects of farm characteristics, farm size, and location factors were used. To 

avoid endogeneity, and keeping in line with other studies, the size was measured by the 

total area under cultivation at the point in time when the respondent started working on the 

farm. This was done to determine the effect of the precondition of the initial farm size on 

the entrepreneurial activity of the farmer. The rather high initial average amount of land of 

167 ha (actual amount of 231 ha) compared with the German average of 62 ha in 2017 

(DBV, 2018) may be caused primarily by a high share of full-time farms in the sample 

(86%). The location factors were divided into soil quality and the amount of rainfall, pre-

requisites for agricultural production, and the geographical location was represented by the 

proximity to a metropolitan area or tourist and recreational region. As the structures of 

farms in Germany still differ significantly between the western and eastern regions due to 

the historical division of Germany, the geographical location of the farm in the western or 

eastern federal states was tested as a possible determinant as well. 

The contextual effects were tested using family involvement in the operation by the num-

ber of family workers and the spouse's contribution to the business. The influence of inter-

nal institutions was measured by the anchoring of the farmer in values and traditions and 

external institutions by the perceived pressure of politics, society, and technical progress. 
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As networking and co-operation were mentioned in earlier studies, a variable indicating 

whether the farmer co-operates with others was included as well.  

To test for multicollinearity, the variance inflation factors were calculated for the inde-

pendent variables. With a mean of 1.23 and a range between 1.04 and 1.64, the numbers 

are far below the threshold level of 10. This indicates that multicollinearity is not a severe 

issue in the regression at hand. Correlation analysis confirmed this result (see Appendix 

B). To ensure that the independence of irrelevant alternatives assumption (IIA) as a pre-

requisite for the MNL holds, a Hausman test was performed. MNL is the appropriate mod-

el for the data at hand. 

4 Results and discussion 

The results of the MNL investigating the effects of different determinants on strategic en-

trepreneurial choices in agriculture are presented in Table 3. Some independent variables 

from Table 2 have been excluded from the model because the Wald test of significance 

could not be rejected, meaning that the excluded variables have no significant influence on 

the choice of the different strategies. These variables include gender as well as the proxies 

for internal and external institutions. Co-operation with other farmers was also shown to 

have no significant effect.  

Table 3. Effects of factors on different strategic entrepreneurial choices in agriculture 

 Reduction Expansion Expansion & Div. Diversification 

 s = 1 s = 3 s = 4 s = 5 

Variable Coeff. SE Coeff. SE Coeff. SE Coeff. SE 

Personal factors   

Age  0.126*** 0.019  0.068*** 0.013  0.110*** 0.015  0.063*** 0.019 

Degree  0.305 0.382 -0.437* 0.233 -0.161 0.294  0.423 0.386 

Job  1.642*** 0.399  0.161 0.245 -0.079 0.314 -0.255 0.424 

Creativity  0.165 0.247 -0.017 0.156  0.649*** 0.203  0.655** 0.280 

Risk -0.169* 0.101  0.075 0.062  0.255*** 0.079  0.041 0.100 

Farm factors   

Size -0.003* 0.002 -0.001** 0.000 -0.001** 0.001 -0.002 0.001 

Soil -0.008 0.010 -0.011* 0.006 -0.017** 0.008  0.004 0.010 

Rain -0.000 0.001  0.001* 0.001  0.002** 0.001  0.001 0.001 

Central -1.156* 0.681 -0.769** 0.344 -0.116 0.415  0.311 0.489 

Context factors   

WF_family -0.065 0.209  0.308*** 0.114  0.055 0.143  0.224 0.186 

WF_spouse  0.118 0.432  0.251 0.288  0.905*** 0.331  0.627 0.436 

Notes: N = 745; Prob > chi2 = 0.0000; Pseudo R2 = 0.1536; Log likelihood = -828.42911. 

Percentage of correct predictions: total: 40 %, s = 1: 62 %, s = 2: 55 %, s = 3: 30 %, s = 4: 50 %, s = 5: 24 %. 

* p < 0.1; ** p < 0.05; *** p < 0.01; SE = Standard Error 

The model is significant at the 1% level. The results of a confusion matrix reveal that 40% 

of the total observations were correctly predicted. This differs between categories and is a 

widely known issue in a study of this kind. An explanation for this is that the prediction 
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accuracy is sensitive to the number of outcome categories. The predictive power of a mod-

el suffers from a large number of categories (Cramer, 2003). By combining groups s = 1 

and s = 2 or s = 4 and s = 5, the prediction accuracy improves slightly, but the other good-

ness-of-fit measures as well as the informative value of the model concerning the choice of 

a certain strategy decrease, therefore the five categories are maintained. 

4.1 Determinants concerning the farmer 

Regarding the results of the personal factors, the factor age significantly increases the like-

lihood of all strategies, meaning that the older the farmers are, the more likely they are to 

choose a strategy other than continuing their predecessor's activities. This effect may stem 

from the fact that older farmers have had more time to potentially change their business 

structures and demonstrate more entrepreneurial activity than younger farmers, who are 

new to the business. This is also in line with Ilbery (1991) who shows that farmers with 

alternative enterprises are often not young and new entrants to the business, rather they are 

older and more experienced farmers. 

In terms of the education level, a farmer holding a third-level qualification is significantly 

less likely to expand on existing activities. This is in contrast to the agricultural growth 

literature (Bakucs & Fertó, 2009; Rizov & Mathijs, 2003; Viira et al., 2013). In opposition 

to the findings from the literature that the new perspectives and ideas gained in an off-farm 

job may encourage diversification activities (McFadden & Gorman, 2016) the results re-

veal that farmers holding a job outside the farm are more likely to follow a reduction strat-

egy. This might be explained by the limited time and entrepreneurial resources available 

for their own businesses, and the attraction of the stable income offered by an off-farm job 

(Breustedt & Glauben, 2007; Glauben et al., 2006; Goetz & Debertin, 2001; Penrose, 1959; 

Viira et al., 2013). 

In terms of creativity, a high expression significantly fosters diversification activities, with 

or without the expansion of existing activities. Furthermore, farmers with a high risk affini-

ty are significantly more likely to choose a dual strategy of expansion and diversification 

and significantly less likely to follow a reduction strategy. These findings are in line with 

the entrepreneurship literature (EC, 2003; Hébert & Link, 1988; Van Praag, 1999). 
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4.2 Determinants concerning the farm 

Results reveal that the larger the initial farm size, the less likely it is that farmers from this 

sample choose a reduction strategy. Furthermore, the larger the initial farm size, the less 

likely they are to pursue a dual strategy of expansion and diversification. This supports the 

findings from the literature that diversification can serve as a survival strategy (Bateman & 

Ray, 1994; Bohnet et al., 2003; Brandth & Haugen, 2011; Meert et al., 2005; Pfeifer et al., 

2009) and compensation for low profits from certain agricultural production (Bohnet et al., 

2003; Weltin et al., 2017; Wolf et al., 2007). Finally, smaller farms may find niches and 

alternative sources of income within the diversification approach next to the expansion of 

existing activities (Grande, 2011; Ilbery, 1991; Northcote & Alonso, 2011; Pfeifer et al., 

2009). At the same time, the probability of choosing an expansion strategy instead of con-

tinuing with what the predecessor has started decreases with a larger initial farm size. This 

might be explained by the fact that the necessity of an expansion is lower when the farm 

disposes over a large amount of land already. Other studies found accordingly that smaller 

farms grow faster than larger farms do (Bakucs & Fertó, 2009; Shapiro et al., 1987; Viira 

et al., 2013; Weiss, 1999). 

The soil quality and amount of rainfall, as natural conditions for agricultural production, 

reveal contrasting significant results for the expansion and dual strategies. While a better 

soil quality implies a lower probability of being in one of these two groups, a higher 

amount of rainfall implies a higher probability. The results concerning soil quality support 

the findings from the literature that farmers with good conditions for classic agricultural 

production often show less entrepreneurial growth activity, as they do not necessarily need 

alternative sources of income, and, thus, continue doing what has always been done 

(Grande, 2011; Ilbery, 1991; Northcote & Alonso, 2011; Pfeifer et al., 2009). 

When the farm is situated at a central location, (i.e. defined as the proximity to big cities or 

tourist areas), it has a significantly negative effect on expansion strategies. This may be 

due to the fact that land prices are high around urban areas (Hennig & Latacz-Lohmann, 

2017; Lehn & Bahrs, 2018) and expansion activities usually require space and remote sur-

roundings. At the same time, a central location decreases the probability of pursuing a re-

duction strategy. 
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4.3 Determinants concerning the context 

Regarding the context of the farm, only the involvement of the family, in particular of the 

spouse, proved to be significant. The findings show that the more family members working 

on the farm, the significantly higher the probability of choosing an expansion strategy. 

This is in line with the literature stating that family involvement in the business supports 

the decision to continue farming (Breustedt & Glauben, 2007; Lansberg & Astrachan, 

1994; Poza, 1989) and to expand the business (Weiss, 1999). The spouse's involvement 

proves to have a supporting influence on the dual strategy of expansion and diversification. 

This may stem from the fact that the spouse, who is most likely a woman as most farms are 

run by men (85%), are more likely to start new ventures (Barbieri & Mahoney, 2009; 

Bock, 2004; McGehee & Kim, 2004; McGehee et al., 2007; Seuneke & Bock, 2015). 

Women often play an active role in initiating diversification activities (Barbieri & Ma-

honey, 2009; Bock, 2004), while men are mostly regarded as being growth-oriented (Ba-

kucs & Fertó, 2009; Cliff, 1998; Pindado & Sánchez, 2018; Weiss, 1999). Therefore, the 

involvement of both partners in the business may lead to a dual strategy.  

Table 4. Marginal effects of factors on the strategic entrepreneurial choices in agriculture 

 Reduction Continuation Expansion Expansion & Div. Diversification 

Variable s = 1 s = 2 s = 3 s = 4 s = 5 

Personal factors   

Age  0.0021 -0.0088 -0.0002  0.0071 -0.0003 

Degree  0.0225  0.0324 -0.1115  0.0148 0.0418 

Job  0.0815 -0.0199 -0.0003 -0.0393 -0.0220 

Creativity  0.0007 -0.0188 -0.0982  0.0869 0.0293 

Risk -0.0098 -0.0109 -0.0061  0.0294 -0.0026 

Farm factors  

Size -0.0001  0.0001  0.0001 -0.0001 -0.0000 

Soil  0.0000  0.0013 -0.0010 -0.0012 0.0008 

Rain -0.0000 -0.0002  0.0001  0.0001 -0.0000 

Central -0.0209  0.0682 -0.1713  0.0645 0.0596 

Context factors  

WF_family -0.0104 -0.0264  0.0617 -0.0260 0.0011 

WF_spouse -0.0089 -0.0439 -0.0644  0.1015 0.0158 

The results of the MNL are presented as marginal effects in Table 4. Marginal effects de-

scribe the probability of change of a dependent variable given a one-unit change of an in-

dependent variable, all else being equal. This type of presentation illustrates, for example, 

the discussed strong influence of the spouse's involvement in the business on the dual 

strategy of expansion and diversification. If the spouse works in the business, the probabil-

ity of choosing a dual strategy increases by 10.15%, other things being equal. Another 

strong factor is the influence of creativity on diversification; with every additional creativi-
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ty point on the Likert scale, the probability of following a diversification strategy increases 

by 2.93%, and that for a dual strategy increases by 8.69%. 

4.4 Limitations and further research 

Some limitations of the present study should be kept in mind when interpreting the results. 

First, comparability with representative national data is restricted, especially since the 

sample included the young generation of farmers. The paper does not claim generalizabil-

ity, despite the study being relatively extensive with a sample size of N = 745. However, 

generalizability could be improved, particularly with regard to the distribution of educa-

tional attainment and farm size. Furthermore, regarding the factor age, the results intuitive-

ly reveal that the longer a person works within the business, the more time they have to act, 

and thus to change to another group other than continuation. As successors are also includ-

ed within the sample, it can be argued that these participants did not have enough time to 

act, and are therefore stuck within the group of continuation. Still, taking a closer look at 

the percentage of successors within the group of continuation, only 27% of the successors 

belong to this group. The other 73% has indeed changed strategy.  

In addition, a general classification scheme for entrepreneurial activity in agriculture was 

derived from the literature. On this basis, a regression analysis in the form of a MNL mod-

el was conducted for the collected data. While this ensures broad applicability and compa-

rability to other samples and regions, a clustering approach could allow more specific clas-

sifications. In further investigations, comparisons between the classification scheme de-

rived from the literature and that derived from the results of a cluster analysis could be an 

interesting topic. An advantage of the use of this classification scheme, and another point 

for future research, is that it could also be applied to other countries and econometrically 

tested to compare and assess different systems and framework conditions influencing the 

determinants of strategic entrepreneurial choices in agriculture. 

Moreover, to measure aspects like risk or creativity, self-reported scales were used. These 

are supported by previous studies, but still imply the risk of social desirability and subjec-

tive responses. Lastly, norms and values were mentioned in the entrepreneurship literature 

as further influential factors. Within our study, these constructs did not reveal significant 

results. However, as these are abstract phenomena that are hard to capture within a study 

like this, further research with different approaches could be done in this area. 
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5 Summary and implications 

Entrepreneurship in agriculture is a phenomenon that is growing and becoming of greater 

importance with the changing framework conditions for agricultural production and in-

creasing structural change. It leads to heterogeneity in farm business development paths. 

To understand this phenomenon better, and derive implications for farmers, agricultural 

consultants, and policymakers, a classification scheme of strategic entrepreneurial choices 

in agriculture is developed. These strategic entrepreneurial choices of family farmers are 

reduction, continuation, expansion, diversification, and the dual strategy of expansion and 

diversification. The classification scheme and the determinants of the respective entrepre-

neurial choices are investigated empirically by applying a MNL to a survey conducted 

Germany-wide among farmers (N = 745) from November 2018 to February 2019. 

Among the factors concerning the farmer, important determinants of entrepreneurship are 

creativity and the risk attitude of the farmer. According to the present results, increasing 

the expression of a farmer's creativity may lead to more diverse business strategies. Fur-

thermore, the results show that a higher affinity toward risk can increase the likelihood to 

follow the entrepreneurial strategy of expansion and diversification and lower the likeli-

hood to follow a reduction strategy, instead of just continuing with what the predecessor 

has already implemented. Therefore, to create room for more diverse business strategies, 

farmers should be offered the opportunity to test and implement creative ideas under real, 

uncertain conditions. This could be in the form of creative training, the formation of work-

ing groups to exchange ideas and motivate each other, or the provision of financial support 

for realizing those new projects. Furthermore, the concepts of risk and creativity should be 

taught in the early years of agricultural training programs, to foster the respective self-

awareness and understanding of future agricultural entrepreneurs. Farmers themselves 

should seek to actively participate in such programs as early within their tenure as possible, 

to be better equipped to identify promising diversification strategies and, if those are as-

sessed as economically worthwhile, to consequently implement them. At the same time, 

they should encourage their potential successors to also participate in such programs and 

include them early in actual strategic entrepreneurial decisions which require taking risk 

and being creative. 

Regarding the farm characteristics, the initial farm size with which the farmers started their 

tenure and its proximity to urban areas seem to play especially a big role. Looking at the 

initial farm size, the results suggest that smaller farms are generally more likely to engage 
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in a dual strategy of expansion and diversification. Especially farmers with a relatively 

small resource endowment (e.g. arable land) can learn from this to continuously analyze 

their long-term market position and viability as early as possible and, based on this, con-

sider potential promising diversification activities. From a policy perspective, smaller 

farmers should especially receive further support to increase diversification activities and 

thus become more entrepreneurial. Moreover, a central location of the farm, its vicinity to 

cities or tourist areas, is likely to hinder expansion activities. Thus, both smaller farms and 

farmers in a central location without the possibility to expand the conventional way should 

be supported to develop alternative strategies to sustain themselves. Additionally, those 

programs need to be location-specific. This is where start-up activities come into play. 

Platforms may be established to build an inter-sectorial exchange. Start-up funding and 

extension services may also enhance these developments. 

The strongest effects among the context factors are the involvement of not only family, but 

especially the spouse. Every additional family member involved in the business has an 

accelerating effect on an expansion strategy. It is striking that the active co-operation of a 

spouse within the business can have accelerating effects for the uptake of a dual strategy of 

expansion and diversification. From the perspective of farmers, this indicates that the in-

volvement of their family members and especially spouses can have long-term stabilizing 

and enhancing effects on their businesses. From the perspective of policymakers, condi-

tions should be created so that many family members, particularly the spouse, can have the 

opportunity to work in the business. As agriculture is currently dominated by men who are 

partnered with women, most spouses are women. The results support the theory that wom-

en play key roles in diversification activities and, thus, may function as important innova-

tors in this field; they should also be supported.  
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Appendix A. Different scales, translated from German 

Personal risk attitude of the farmer according to Dohmen et al. (2011) 

How do you see yourself: are you generally a person who is fully prepared to take risks or 

do you try to avoid taking risks?  

not at all willing to take risks 0   1   2   3   4   5   6   7   8   9   10 very willing to take risks 

Creativity according to Nandram and Samson (2000) and Lauwere (2005),  

(C.A. = 0,8276) 

Please indicate to what extent you agree with the following statements. 

- I can easily connect related matters 

- I like to look at matters from different perspectives 

- Other people find me inventive 

- I like to consider new things 

- If I see that something is going wrong, I like to consider how it can be corrected 

- Problems stimulate me to reconsider 

Scale used for each item: 

do not agree at all  1 2 3 4 5 6 7 totally agree 

Farmer’s anchoring in values and traditions, items created by the authors 

How strongly do you feel that you and your actions in agriculture are anchored in the fol-

lowing aspects? 

- Basic Christian values 

- Farming tradition 

Scale used for each item: 

not strong at all 1 2 3 4 5 6 7 very strong 

Perceived pressure / external institutions, items created by the authors on the basis of 

Fitz-Koch et al. (2018) 

How strong do you rate the respective pressure that is exerted on you and the company? 

- Political / legal pressure 

- Societal pressure 

- Technical progress (growth pressure) 

Scale used for each item: 

not strong at all 1 2 3 4 5 6 7 very strong 
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Cooperation, different forms derived from Theuvsen (2003) 

In what way do you cooperate with other farmers on the farm? 

- cooperation in markets through producer or purchasing groups  

- division of labour through contractually regulated neighbourhood assistance, ma-

chinery rings or management contracts 

- joint use of machinery by fractional communities or machinery companies 

- joint management through joint use of facilities (e.g. warehouses, drying facilities 

etc.), joint stables or operating (branch) companies (e.g. GbR, GmbH) 

- I do not work with other farmers in any of these ways. 

 



III Analyzing strategic entrepreneurial choices in agriculture – Empirical evidence from Germany 

81 
  

Appendix B. Correlation matrix 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1   Entrepren.   

choice 
 1.000                 

   

2   Male -0.012  1.000                   

3   Age  0.014*  0.040  1.000                  

4   Degree -0.066* -0.095* -0.079*  1.000                 
5   Job -0.136* -0.033 -0.141*  0.037*  1.000                

6   Creativity  0.150* -0.025 -0.001  0.000  0.092*  1.000               

7   Risk  0.176*  0.106*  0.029 -0.036  0.023  0.332*  1.000              
8   Size -0.077*  0.031 -0.081*  0.221* -0.098* -0.002  0.033  1.000             

9   Soil -0.036  0.009  0.081*  0.008  0.024 -0.027  0.008 -0.024  1.000            

10 Rain  0.067*  0.095* -0.098* -0.158*  0.027 -0.045 -0.026 -0.195* -0.024  1.000           
11 West -0.035  0.051 -0.141* -0.190*  0.115*  0.025 -0.021 -0.515*  0.074*  0.285*  1.000          

12 Central  0.040 -0.029 -0.027  0.078*  0.031 -0.024 -0.055 -0.002  0.054  0.059 -0.042  1.000         

13 WF_family  0.070* -0.070* -0.225* -0.096* -0.077*  0.077*  0.106* -0.072* -0.043  0.038  0.192* -0.028  1.000        
14 WF_spouse  0.172* -0.075*  0.375* -0.147* -0.044  0.046 -0.006* -0.091* -0.070* -0.019  0.024  0.016  0.095*  1.000       

15 An_values  0.051 -0.012  0.218*  0.053  0.042  0.067*  0.010 -0.069* -0.009 -0.001  0.064* -0.030 -0.027  0.194*  1.000      

16 An_tradition -0.058 -0.055 -0.140* -0.076*  0.102* -0.039  0.022 -0.099* -0.037 -0.014  0.025 -0.003  0.027 -0.017  0.322*  1.000     
17 Pr_politics -0.053  0.068*  0.024 -0.072* -0.029  0.130*  0.018  0.002 -0.106* -0.067* -0.050 -0.072*  0.068*  0.023  0.042  0.017  1.000    

18 Pr_society -0.059  0.030 -0.046 -0.061*  0.056  0.070*  0.055 -0.019 -0.013 -0.029  0.041 -0.104*  0.075*  0.033  0.098*  0.125*  0.433*  1.000   

19 Pr_progress -0.058 -0.041 -0.041 -0.024  0.053  0.050  0.037  0.007  0.042 -0.109*  0.038 -0.075*  0.023  0.029  0.118*  0.143*  0.115*  0.191*  1.000  
20 Coop -0.040 -0.058 -0.022 -0.038  0.083*  0.086*  0.065* -0.124*  0.050  0.086*  0.204* -0.050  0.037 -0.030  0.077*  0.008  0.003  0.051 -0.012 1.000 

Note: *significant at p < 0.1 or better 
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Abstract 

Against the background of fundamentally changing political and social requirements of 

agricultural production, the requirement profile of farmers has changed. The future of agri-

culture is widely discussed. To prepare a ground for future debates and policy programme 

design, it is essential to get an understanding of which values underlie farmers‘ behaviour. 

This paper applies Schwartz‘ value theory to a large quantitative survey (N = 787) of Ger-

man farmers. Next to the overall value portrait, different value portraits within the sample 

of farmers are analysed. Farmers of the sample first and foremost prioritise self-

transcendence values followed by openness to change. Conservation and self-enhancement 

are ranked to be less important within farmers‘ value priorities. Furthermore, three differ-

ent value portraits are identifiable within the sample. These groups differ significantly 

among other things in their risk attitude and involvement in structural diversification. Im-

plications for agricultural policy design and agricultural management are derived from the 

results. 

Keywords: farmer values, PVQ, agricultural values, entrepreneurship 
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1 Introduction 

Combining business interests and life goals is a challenge farmers face in a particular way 

(Ilbery, 1978; Fairweather and Keating, 1994; Inhetveen and Schmitt, 2010). Farm man-

agement differs from purely commercial enterprises in that a traditional, family-run farm 

organisation often prevails, with farm management decisions having a direct influence on 

daily life both private and business (Ashby, 1953; Gasson and Errington, 1993). Further-

more, unlike in other sectors, dependence on natural conditions influences agricultural de-

cisions resulting in considerable production risks (Inhetveen and Schmitt, 2010).  

At present, changing consumer demands are a special challenge for farmers in Germany 

and throughout Europe. These lead to demands towards a higher social contribution to the 

long-term conservation of nature and its resources (Morris and Potter, 1995; Kuhnert, 

1998; Rudmann, 2008; Grethe et al., 2018). This is reflected in a change of direction in 

agricultural policy towards a more extensive and multifunctional agriculture by making 

environmental services more binding or by tightening rules of animal husbandry as well as 

in a call for entrepreneurship in agriculture (Kirschke et al., 2007; DBV, 2018; Grethe et 

al., 2018; EC, 2019). Thus, the decision-making process of farmers nowadays is caught 

between multifaceted goals (Wiesinger, 2005; Grethe et al., 2018). 

The identification with the changed requirement profile and the decision between the nu-

merous entrepreneurial choices farmers make are determined by the underlying individual 

value orientation (Gasson, 1973; Ilbery, 1983). Numerous studies assume that this new 

profile is only partially compatible with the traditionally based agricultural attitude 

(Pongratz, 1991; Pyysiäinen et al., 2006; Vesala and Vesala, 2010). In context of a vivid 

policy debate about the future of agriculture, as reflected for example in the European 

Green Deal with its Farm to Fork Strategy (EC, 2019), it is essential to know which value 

portrait underlies the behaviour of farmers. This is the basis to be able to identify their mo-

tivational drivers as these are related to entrepreneurial activity (Carsrud and Brännback, 

2011; Fayolle et al., 2014), the strategic orientation of the business (Kotey and Meredith, 

1997) and its success (Zhao et al., 2010; Leutner et al., 2014). It is also helpful for farmers 

themselves to be aware of this and to act consciously accordingly. Within debates about 

the future of agricultural policy it is important to discuss and set targets according to the 

underlying motivational drivers of the different actors instead of being limited to a purely 

operational level. 
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Existing studies dealing with farmers‘ values are mostly based on rather small samples and 

do not investigate differences among the value portraits of farmers. Furthermore, many of 

them do not differentiate among the different terms of values, goals and motives and their 

specific impacts (Dobricki, 2011). Often initiated by the pilot study by Gasson (1973) in-

vestigating English farmers‘ goals and values, there are a number of studies dealing with 

these aspects from various perspectives with samples from different countries across the 

world (e. g. Kerridge, 1978; Harper and Eastman, 1980; Fairweather and Keating, 1994; 

Parminter and Perkins, 1997; Willock et al., 1999; Frost, 2000; Bergevoet et al., 2004; 

Maybery et al., 2005; Teixeira and Vale, 2008; Niska et al., 2012; Duesberg et al., 2013). 

Regarding Germany, Baur et al. (2016) include a rather old subsample (N = 224) of Ger-

man farmers (average age of 60 years) within their analysis of the value portrait of Swiss 

farmers. Diekmann and Theuvsen (2019) analyse the value portrait of members of com-

munity supported agriculture (CSA), meaning a sample of consumers not farmers, in Ger-

many. Apart from these, to the best of the authors‘ knowledge, there is no study investigat-

ing exclusively and in depth the basic values of German farmers on the basis of a large 

sample and a standardised value theory. 

The present study contributes to filling this research gap by investigating the value portrait 

of German farmers on the basis of a large-scale, quantitative farmer survey (N = 787) in-

cluding not only questions about the value portraits but also socio-demographic and farm 

characteristics. For this purpose, the internationally recognised Portrait Value Question-

naire (PVQ) by Schwartz (2003) was used. After analysing the value portrait of German 

farmers with the help of multidimensional scaling (MDS), a cluster analysis is performed 

by means of an unsupervised machine learning approach identifying different value por-

traits among the farmers. Furthermore, differences between personal and farm characteris-

tics between those clusters of different value preferences are analysed. 

After giving a background on values in the context of farming, Schwartz‘s theory on basic 

human values is introduced. This is followed by a section on the methodology and data. 

The results are presented and discussed in Section 5. Finally, a conclusion is drawn in Sec-

tion 6. 

2 Values in the context of farming 

The decision-making behaviour of farmers is something that rational economic theories are 

incapable of accurately explaining, as the structures of enterprises are very interwoven 
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(Gasson, 1973) and non-pecuniary benefits make some choices more attractive even 

though others may be financially more rewarding (Howley, 2015). This is where goals and 

values come into play. In general, personal values are ascribed a catalyst role for entrepre-

neurship (Hemingway, 2005). In the following, the concept of values is introduced in de-

marcation to goals. Afterwards, an overview is given on value research in agriculture. 

The heterogeneity found in farm development pathways is also evident in terms of value 

concepts, which can vary according to perspective and background (Bilsky, 2015). Values 

are closely linked to motivational goals and guide individual decision-making behaviour 

(Bardi and Schwartz, 2003). In this context, goals are defined as states or aspirations that a 

person wishes to achieve, whereby the goals can be either individual goals or intermediate 

goals in order to pursue the next higher goal. Depending on family circumstances, personal 

developments or professional influences, goals can change in the course of a life-time 

(Gasson, 1973; Kerridge, 1978). Values, on the other hand, are defined as fixed notions of 

desirable states based on deeply rooted and abstract motivations, which are the permanent 

property of each individual (Gasson, 1973; Schwartz, 2003). The value concepts to be as-

pired to are relatively independent of the situation and time when going through different 

phases of life and are justified by reason and moral principles. Values normally cannot be 

fully satisfied in contrast to concrete goals (Kerridge, 1978; Gasson and Errington, 1993; 

Kluckhohn, 2013). Determinants of farmers‘ value orientation are, according to Kerridge 

(1978), social and economic conditions in which farmers live and grow up in, such as farm 

size or age. Olver and Mooradian (2003) find values being influenced by personality traits 

and the environment. 

Reviewing the existing literature, Ashby (1926) previously analysed farmers motivation 

drivers beyond pure profit maximisation. Another pioneering study investigating the moti-

vation of farmers in relation to their behaviour conducted by Gasson (1973) puts a focus on 

English farmers‘ personal value system and their goals as determinants, taking into account 

farming families as well. Overall, this study identified four groups of farmers‘ values: in-

strumental, social, expressive and intrinsic values. In relation to agricultural activity, Gas-

son (1973) finds intrinsic values are of upmost importance for the sample of English farm-

ers, thus, showing a strong intrinsic orientation to work. Social values, which include pres-

tige or affiliation, are of least importance (Gasson, 1973). Depending on study region, 

sample and study period, other researchers find slightly different priorities among these 

value groups, yet, social values remain to be the least important ones (e. g. Kerridge, 1978; 
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Frost, 2000). Furthermore, Gasson and Errington (1993) identified that important agricul-

tural values are also family values, honesty, and entrepreneurial success and progress. 

Several studies agree on the point that the value profile of farmers differs from the general 

population. Dobricki (2011) and Baur et al. (2016) analysed the PVQ by Schwartz (2003) 

using data of the European Social Survey (ESS) and found that farmers are less motivated 

by economic performance and are less open to change than the general population. At the 

same time they show a strong interest in preserving conservation values, including tradi-

tion, conformity and security. They found this value profile particularly pronounced for 

Austrian, Finnish and German farmers (Baur et al., 2016). Apart from these conservational 

values, they identified self-transcendence more pronounced than self-enhancement (Do-

bricki, 2011; Baur et al., 2016). Diekmann and Theuvsen (2019) identified for CSA mem-

bers a high importance of self-transcendence and openness to change values. Conserva-

tional and self-enhancement values appear to be of less importance for this sample. Besides 

this, they analyse a sample of the German population of the ESS (from 2014) and find self-

transcendence values of major and self-enhancement of minor importance, conservation 

and openness to change of rather equal importance. 

Some studies use the farmers‘ value priorities to draw conclusions for the acceptance and 

implementation of agri-environmental programmes. Such programmes should be designed 

in a way that highlights the added value for society and the environment in the long-run 

and be less based on monetary incentives (Morris and Potter, 1995; Frey, 1997; Grüner and 

Fietz, 2013; Baur et al., 2016). Excessive regulation and sanctions can lead to farmers no 

longer carrying out voluntary actions out of their own intrinsic motivation because they are 

no longer self-determined and do not feel valued enough (Frey, 1997). Building on the 

work of Gasson (1973), Duesberg et al. (2013) find that the participation in afforestation 

schemes in Ireland is related to the farmers‘ intrinsic, instrumental, social and expressive 

farming values which sometimes contradict themselves. Most farmers are guided by their 

intrinsic values in relation to farm afforestation, a much smaller group by profit maximisa-

tion. Gravsholt Busck (2002) furthermore investigates the relationship between the values 

of farmers and their landscape practice in Denmark coming to the result that those practic-

es can be conceptualised on the basis of different value profiles. Moreover, Hansson and 

Sok (2021) use the values self-transcendence and conservation as described by Schwartz as 

covariates for explaining the latent variable of perceived obstacles for business develop-

ment of Swedish farmers but did not find an effect.  
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Moreover, Inhetveen and Schmitt (2010) describe that independence and self-

determination are of upmost importance for German farmers. Niska et al. (2012) find simi-

lar results for the autonomy of Finnish farmers. In Niska et al.‘s (2012) study, autonomy 

values are followed by economy, societal and inter-generational continuity. Confirming the 

results regarding the importance of continuity of the farm, Schoon and Grotenhuis (2000) 

find furthermore, societal appreciation, and perceptions of nature as topics of great concern 

for a sample of Dutch farmers where the relation between convictions, values and behavior 

is qualitatively investigated. 

Results from Parminter and Perkins (1997) on farmers from New Zealand show that they 

identify primarily with values in pursuit of entrepreneurial goals and interpret the achieve-

ment of these values as their personal success, which distinguishes them from the general 

population. In addition, a group of farmers in the study also prioritise values related to the 

well-being of others and the protection of natural resources.  

3 SCHWARTZ’s theory on basic human values 

Within the social sciences, there are various studies and models about human principles 

(Rokeach, 1973; Inglehart, 1977; Hofstede, 1980; Schwartz and Bilsky, 1987, 1990). 

Schwartz‘s Theory of Basic Human Values from 1992 makes the claim that the various 

perspectives of value research can be combined into one. It is highly recognised in interna-

tional academic literature as it can be applied universally and cross-culturally, independent 

of the respondent‘s intellect.  

The value theory is based on three basic assumptions. The first assumption assumes that 

the ten basic values of the theory can be described by five formal characteristics: values are 

concepts or rather ideas which address desirable final stages or behavioural patterns; values 

can endure concrete situations, negotiations and norms; they allow a choice or assessment 

of behaviour patterns or incidents; and they are arranged hierarchically (Schwartz and 

Bilsky, 1987, 1990). Each value type, as described in Table 1, is worded to reflect on exis-

tential and basic human needs (Schwartz, 1992; Bardi and Schwartz, 2003). The descrip-

tions of the ten value types are to be understood as the synthesis of the individual motiva-

tional aims which are the result of a person‘s individual values.  

The second assumption is that the value types in the value system are subject to mutual 

relationships in which, depending on the value type, either content-related conflicts of ob-

jectives or harmonious relationships predominate (Schwartz and Sagiv, 1995). Graphically, 
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these interrelationships become clear through the specific arrangement in a circular struc-

ture (Bilsky et al., 2011), as illustrated in Figure 1.  

Table 1: Definitions of motivational types of values in terms of their goals, single values 

and higher-order values. Source: adjusted from Schwartz (2009) 

S
el

f-
tr

an
sc

en
d

en
ce

 

Universalism 
 

 Understanding, appreciation, tolerance and protection for the welfare of all people and for nature  

(broadminded, wisdom, social justice, equality, a world at peace, a world of beauty, unity with nature, protect-

ing the environment) 

Benevolence 
  

 Preservation and enhancement of the welfare of people with whom one is in frequent personal contact 

(helpful, honest, forgiving, loyal, responsible) 

C
o

n
se

rv
at

io
n
 

Tradition 
  

 Respect, commitment and acceptance of the customs and ideas that traditional culture or religion provide the self  

(humble, accepting my portion in life, devout, respect for tradition, moderate) 

Conformity 
  

 Restraint of actions, inclinations, and impulses likely to upset or harm others and violate social expectations or 

norms (politeness, obedient, self-discipline, honouring parents and elders) 
 

Security 
  

 Safety, harmony and stability of society, of relationships, and of self  

(family security, national security, social order, clean, reciprocation of favours) 

S
el

f-
en

h
an

ce
m

en
t 

Power 
  

 Social status and prestige, control or dominance over people and resources  

(social power, authority, wealth, preserving my public image) 

Achievement 
  

 Personal success through demonstrating competence according to social standards  

(successful, capable, ambitious, influential) 

O
p

en
n

es
s 

to
 c

h
an

g
e Hedonism 

  

 Pleasure and sensuous gratification for oneself (pleasure, enjoying life, self-indulgence) 

Stimulation 
  

 Excitement, novelty, and challenge in life (daring, a varied life, an exciting life) 

Self-direction 
  

 Independent thought and action-choosing, creating, exploring  

(creativity, freedom, independent, curious, choosing own goals) 

The third theoretical assumption is that the ten competing or harmonising value types can 

be summarised more generally into four higher order values. The four higher-order values 

are each grouped into two opposing pairs of value types, which in turn are opposite of each 

other in a circle (Schwartz, 1992; Schwartz and Sagiv, 1995; Schwartz, 2003, 2012). He-

donism is the only value type that shares elements of self-enhancement and openness to 

change. In the literature, this type is predominantly associated with openness to change 

(Schwartz, 1992, 2003, 2012) as is also the case in this study. 
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Figure 1: Value arrangement  

Source: adjusted from Schwartz (1992) and Bilsky et al. (2011) 

4 Data and methodology 

Within the following section, the sample and the data collection process are described first. 

Afterwards, the statistical analysis of the values using the PVQ and MDS is described. Fi-

nally, the applied clustering approach is presented. 

4.1 Sample 

The PVQ was included in a quantitative online survey on entrepreneurship in agriculture 

among German farmers. As the study subject is a forward-looking topic, farm successors 

who already work on the farm and who are significantly involved in management and de-

velopment of the operation are included in the sample as well. Next to the PVQ, the survey 

included questions concerning the farmer, the farm and the context. The data collection 

took place from November 2018 until February 2019. The survey link and the barcode 

were distributed through various channels; promotion on the homepages, social media 

channels, newsletters and e-mail distribution lists of different agricultural institutions, such 

as (young) farmers‘ associations and rural education centres, publications within articles of 
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regional and national agricultural magazines, direct acquisition of farmers during an agri-

cultural fair, and distribution of flyers at various farmer events. This led to 926 completed 

questionnaires. From these, in total 62 were led automatically to the end of the survey as 

they did not fit the target group, 62 questionnaires were excluded because of big outliers or 

inconsistencies within the responses, and another 15 were deleted due to missing or repeat-

ed answers within the PVQ. This resulted in a sample size of 787. Descriptive statistics are 

to be found in Table 2.  

The mean age is 38 years and considerably younger than the German average where 34 % 

of all German farmers are above the age of 55 (DBV, 2018). This can be explained by the 

inclusion of the young generation of farmers. This inclusion facilitates a full picture of the 

values of all active farmers as there is often a transition period between two generations of 

farmers working together but not being registered separately. From this perspective, only a 

rough comparison can be made between the census data and the sample at hand to put 

some main numbers into perspective. Of the surveyed sample, 85 % of the participants are 

male. This is in line with the census which states 90 % of farms are managed by men 

(DBV, 2018). Regarding education, 42 % hold a third-level degree which is higher than 

12 % within the official data (DBV, 2018) and 89 % received agricultural vocational train-

ing. This higher share may be caused by a more open-mindedness for supporting research 

by farmers who received a third-level education. As farming is mainly a family business in 

Germany, most farmers grew up on a farm. 

Regarding farm characteristics, the average amount of land of 312 ha is higher compared 

to 62 ha within official data from 2017 (DBV, 2018) and might be explained by a high 

share of full-time farms (87 %) and the comparably high share of farms with a location in 

the new federal states where historically larger farm structures dominate. The fact that 

most farmers indicate a focus on arable farming might be explained by the fact that some 

farmers may have stated this in combination with animal husbandry. The pursued diversi-

fication activities of the farmers are categorised in agricultural and structural diversifica-

tion according to the definition of Ilbery (1991), adjusted to the present situation. Agricul-

tural diversification comprises the keeping of unconventional animal breeds, the cultiva-

tion of unconventional crops, and all activities in the area of forestry as well as agricultural 

contraction / wage services. Structural diversification consists of overnight accommoda-

tion, leisure activities, alternative marketing and distribution channels, processing of agri-
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cultural products, solidary / social / educational activities, and the leasing of land and 

buildings. 

Table 2: Descriptive statistics of the variables 

Variable Definition Scale / measurement Mean SD Min Max 

Farmer       

Age Age  number of years 38.38 12.89 19 74 

Male Gender 1 = male; 0 = female 0.85 0.36 0 1 

Degree Third-level education; degree from a 

university or university of applied 

sciences 

1 = yes; 0 = no 0.42 0.49 0 1 

Edu_agr Agricultural education 1 = yes; 0 = no 0.88 0.32 0 1 

Partnership Living in a partnership 1 = yes; 0 = no 0.75 0.43 0 1 

Job Off-farm job of the farmer 1 = yes; 0 = no 0.30 0.46 0 1 

Childhood Relation to farming during childhood 1 = grown up on a farm; 2 = 

farm in the family; 3 = work-

ing on neighbour farm; 4 = 

no relation to agriculture 

1.24 0.66 1 4 

Risk Risk attitude according to Dohmen et 

al. (2011) 

0 = not at all willing to take 

risks; 10 = very willing to 

take risks 

6.00 1.91 0 10 

Farm        

Position Farmer of the operation 1 = farmer; 0 = successor 0.66 0.47 0 1 

Familyfarm Family farm 1 = yes; 0 = no 0.88 0.33 0 1 

Size Farm size, total area under cultivation  number of hectares 312.71 634.14 1 6200 

Size_initial Initial farm size, total area under 

cultivation 

number of hectares 249.94 583.60 1 6200 

Fulltime Farming business in full-time 1 = yes; 0 = no 0.87 0.34 0 1 

Organic Organic farming 1 = yes; 0 = no 0.11 0.32 0 1 

Foc_arable Focus on arable farming 1 = yes; 0 = no 0.69 0.46 0 1 

Foc_fordairy Focus on forage crops and dairy cattle 1 = yes; 0 = no 0.31 0.46 0 1 

Foc_foroth Focus on other forage crops 1 = yes; 0 = no 0.17 0.37 0 1 

Foc_refine Focus on refinement; pigs or poultry 1 = yes; 0 = no 0.31 0.46 0 1 

Foc_horti Focus on horticulture 1 = yes; 0 = no 0.02 0.15 0 1 

Foc_perma Focus on permanent crops 1 = yes; 0 = no 0.06 0.24 0 1 

Div_agr Agricultural diversification 1 = yes; 0 = no 0.45 0.50 0 1 

Div_str Structural diversification 1 = yes; 0 = no 0.45 0.50 0 1 

Renew_en 
Renewable energy (biogas, wind, 

solar) 

1 = yes; 0 = no 0.56 0.50 0 1 

Soil Average soil quality on the agricul-

tural main site according to the Ger-

man system of ―Ackerzahl‖ 

points 1-100 47.15 17.95 10 100 

Rain Average rainfall on the agricultural 

main site in mm / year 

number mm / year 700.75 179.85 250 1500 

West Location of agricultural sites in the 

old German states 

1 = yes; 0 = no 0.86 0.35 0 1 

Central Location of the agricultural main site 

near a metropolitan area or tourist / 

recreation region 

1 = yes; 0 = no 0.11 0.31 0 1 

Wf_family Number of family workers in the 

business 

number of family workers 1.87 1.10 0 6 

Wf_spouse Spouse works / assists on the farm / 

in the business 

1 = yes; 0 = no 0.35 0.48 0 1 

Coop Cooperation with other farmers 1 = yes; 0 = no 0.78 0.42 0 1 
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According to Weltin et al. (2017), these are mainly on-farm diversification activities 

whereas off-farm activities are represented by the farmer‘s off-farm job. Compared to the 

census data where one-third of German farmers is engaged in diversification activities, 

including renewable energy production (DBV, 2018), the share of 45 % stating to pursue 

agricultural diversification and another 45 % towards structural diversification is rather 

high and equally distributed. That renewable energy production is listed separately and 

shows a high involvement (56 %) is to be traced back to a massive political push in Ger-

many towards an investment in this area (UBA, 2019). On average 1,87 family members 

and 35 % of the spouses work within the business. Cooperation with other farmers (78 %) 

is common within the sample. 

4.2 Statistical analysis of the values 

The Schwartz (2003) 21-Item PVQ applied in this study is means to measure the ten theo-

retical value types which can be well integrated into a survey due to its brevity (Schmidt et 

al., 2007). It consists of 21 items which present short, easily understandable, verbal por-

traits of 21 persons, as attached in the Appendix. These portraits express objectives, atti-

tudes or wishes that can be explicitly assigned to one of the ten value types. The respond-

ents are asked to compare the statements with themselves on a 6-level likert scale (1 = not 

like me at all; 6 = very much like me). This form of questioning focuses on the content of 

the portraits without directly addressing the value types. Consequently, a truthful answer 

can be assumed. Farmers' inner attitudes and value systems come to light and the risk of 

socially desirable answers is lower (Schmidt et al., 2007).  

With the help of a non-metric or ordinal MDS, the value model with interrelationships is 

visualised by transferring coordinates of the ten basic values into a two-dimensional dia-

gram. Similarities or dissimilarities among the values are illustrated by their distances be-

tween the value points resulting from the intercorrelations (Borg and Staufenbiel, 2007). In 

preparation for the MDS, the variables must be adjusted and summarised (Schwartz, 

2005a). As there are different formulations for both women and men, the different data was 

merged first into the 21 items. Data sets containing at least five missing items and 15 or 

more identical answers were deleted. Subjects who did not distinguish between the 21 

items were excluded. An index was created for the ten unprocessed raw basic values by 

calculating mean values from the answers of the specific items for each value type. The 

summary of the four higher order values is done in the same way as the index formation. 

The reliability of the raw indices was tested by a reliability analysis using Cronbachs α 
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(Schwartz, 2003). To be able to consider the relative importance of the individual value 

types within the value system, in a final preparatory step, the various individual scale uses 

in answering are ipsatised by calculating the average score for each participant from the 

given answers and subtracting it from the absolute score (Schwartz, 2003; Fischer, 2004; 

Schwartz, 2005b; Fischer and Milfont, 2010).  

For the subsequent confirmatory structural analyses, a symmetrical 10 x 10 matrix from the 

Pearson correlation coefficients of the ten value types was created. Furthermore, a theoreti-

cal starting configuration, a design matrix, to which the determined correlation coefficients 

of the farm managers are aligned was used because the base coordinates for each theoreti-

cal value type are exactly defined and represent the basic values in the theoretical circular 

structure as proposed by Schwartz (2003). By doing so, a uniform creation of the MDS in 

the sense of the value theory is guaranteed and the determined MDS of the farmers can be 

compared with the model (Bilsky et al., 2011). By using a design matrix as a basis, the 

MDS is a weak confirmatory MDS. Kruskal‘s stress-I measure is used as a quality criterion 

of the MDS to measure the stresses of the solutions. The perfect solution is present at 

stress-I = 0, an excellent solution is present at stress-I < 0.025, for < 0.05 the solution is 

considered good, for < 0.1 it is considered sufficient and for < 0.2 it is considered deficient 

(Kruskal, 1964; Borg and Staufenbiel, 2007). 

4.3 Clustering 

Clustering is a form of unsupervised learning. The aim is to identify patterns within the 

data set and to create groups where the members are as similar as possible within the same 

group and as different as possible between the groups (Lesmeister, 2015). The aim of using 

a clustering approach subsequent to the value analysis is to identify differences within the 

value portraits of the sample of farmers. As throughout the evaluation process the ten basic 

variables turned out to be not sufficiently reliable in isolation, the four higher order values 

were used for the clustering. Other studies tackled this issue in a similar manner, e. g. Baur 

et al. (2016) or Dobricki (2011). 

In general, clustering methods are distinguished into hierarchical and partitioning ap-

proaches. As the data is quasimetric, a lot of different methods can be applied. To identify 

outliers, we first applied a hierarchical method using Euclidean Distance and Single Link-

age (Backhaus et al., 2018). Thus, nine observations were excluded from the sample. For 

the final clustering k-means using Euclidean distance measure was chosen. This method 
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can handle big data sets and results in an even and reasonable distribution of the observa-

tions at hand. K-means minimises the within-cluster variation and iterates until each obser-

vation belongs to just one cluster. In contrast to the hierarchical clustering, each observa-

tion can be reshuffled to the cluster with the centroid. A precondition is to specify the 

number of clusters beforehand (Lesmeister, 2015). 

Figure 2: Results of the Elbow method 

To determine the best number of clusters, the Elbow method using the within-cluster sum 

of squares is used. This reveals that three is the optimal number of clusters as illustrated in 

Figure 2. Furthermore, the 23 other criteria for selecting the optimal number of clusters 

provided by R programme NbClust() command were considered as well whereby a majori-

ty of eight confirmed the optimal number of three clusters. 

To compare the clusters in relation to different farmer and farm characteristics, arithmetic 

means and their standard deviations are calculated along with the p-values to test equality 

between groups. 

5 Results and discussion 

The results of the MDS are presented and discussed first to approve the value theory. The-

se are followed by the value portrait of the overall sample and finally the value clusters 

within the sample.  
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5.1 Visualisation and applicability of the value portrait 

The results of the MDS, as illustrated in Figure 3, represent the circular arrangement of the 

ten value types from the theoretical value model in Figure 1. More strongly correlating 

value pairs, such as benevolence and universalism, are closer together where opposite val-

ue pairs, such as hedonism and tradition, are further apart. Furthermore, there is conformity 

with theory in the regional arrangement of the four higher-order value pairs.  

 
Figure 3: Results of the MDS (N=787) 

There are some slight differences to the theory. Some of the positively correlating pairs of 

values are closer to each other than the value theory would suggest. Benevolence and uni-

versalism are interchanged in the present MDS. Conformity is closer to the value security 

instead of being a bit more in the centre in front of the value tradition. The values tradition 

and self-direction have a large distance to their higher order partners and lie separately in 

the solution. Tradition is as positively correlated with universalism (r = 0.12) as it is with 

conformity (r = 0.12). This could indicate that tradition in the agricultural context is also 

connected to self-transcendent values. Running the family farm might be associated with 

the preservation of the family welfare and a protection of the cultural landscape, which in 

turn are self-transcendent values (Pongratz, 1991). It might also be an issue of the wording 

of the items as it occurs in other studies applying the PVQ as well. The separate position of 

the value self-direction may be explained by the findings of Inhetveen and Schmitt (2010) 

and Niska et al. (2012) who find top priorities for farmers‘ independence, self-

determination and autonomy. From these results it can be concluded that farmers distin-

guish this value more strongly from hedonism and stimulation. However, the stress-I 

measure of the MDS is 0.036, meaning that the quality of the model can be described as 
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good (Kruskal, 1964). Thus, the value theory according to Schwartz (1992) proves to be an 

appropriate method for mapping and structuring the value orientation of farmers. 

Before computing the MDS, the reliability of the ten raw indices was analysed by their 

Cronbachs α between the respective items. The values hedonism (α = 0.74) and stimulation 

(α = 0.68) are best described by their items. Since the basic values are described by only 

two or three items, Schwartz (2005a) sets a lower Cronbachs α ≥ 0.4. Tradition (α = 0.23) 

fails to reach this threshold and both power (α = 0.36) and self-direction (α = 0.37) barely 

pass. The Cronbachs α improve after merging to the four higher order values: openness to 

change α = 0.72, self-enhancement α = 0.66, self-transcendence α = 0.62, and conservation 

α = 0.61. This is why the following calculations focus on the higher order values, as previ-

ous studies did as well (e. g. Dobricki, 2011; Baur et al., 2016). 

5.2 Description of the overall value portrait 

Regarding the value priorities of the whole sample as described in Table 3, self-

transcendence is the most pronounced value (mean (M) = 0.47), followed by openness to 

change (M = 0.12). Conservation (M = -0.26) and self-enhancement (M = -0.37) which are 

less dominant in the farmers‘ value portrait. The high ranking of openness to change and 

the low ranking of conservation contradicts the findings of previous studies using the PVQ 

among farmers. Dobricki (2011) finds top priority for conservation and least for openness 

to change for farmers from Switzerland. For German farmers, Baur et al. (2016) find con-

servation second (M = 0.31) and openness to change third priority (M = -0.5). One reason 

for this might be due to the composition of the samples with regards the age distribution. 

While farmers in the studies of Dobricki (2011) and Baur et al. (2016) are 60 years on av-

erage, the mean age of farmers in this sample is 38 years. It might be argued that the pre-

sent sample reflects the value portrait of the active and upcoming farmer generation, and 

thus is more future-oriented. In order to sustain the change process towards a more multi-

functional agriculture and new development pathways (Kirschke et al., 2007; DBV, 2018; 

Grethe et al., 2018), it may be argued that the farmers of the sample at hand are open for 

change and are less conservative than the previous farmers have been.  
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Table 3: Descriptive statistics of the value clusters 

 
1 2 3 p.overall 

 

N=284 N=268 N=235           

Higher-order values included within cluster analysis 

Self-transcendence 0.17 (0.47)  0.46 (0.47)  0.85 (0.43)   <0.001   

Openness to change 0.43 (0.41)  -0.42 (0.41) 0.34 (0.44)   <0.001   

Self-enhancement 0.12 (0.45)  -0.29 (0.50) -1.06 (0.43)  <0.001   

Conservation -0.66 (0.46) 0.22 (0.34)  -0.34 (0.42)  <0.001   

Descriptive variables     

Age 34.0 (11.3) 39.2 (12.5) 42.7 (13.6)  <0.001   

Male 0.87 (0.34) 0.85 (0.36) 0.82 (0.38)   0.312   

Degree 0.48 (0.50) 0.40 (0.49) 0.37 (0.49)   0.027   

Edu_agr 0.90 (0.30) 0.87 (0.33) 0.89 (0.31)   0.623   

Partnership 0.70 (0.46) 0.74 (0.44) 0.82 (0.38)   0.005   

Job 0.28 (0.45) 0.34 (0.47) 0.28 (0.45)   0.261   

Childhood 1.18 (0.59) 1.26 (0.67) 1.29 (0.72)   0.157   

Risk 6.60 (1.73) 5.06 (1.85) 6.36 (1.79)  <0.001   

Position 0.56 (0.50) 0.69 (0.46) 0.76 (0.43)  <0.001   

Familyfarm 0.89 (0.32) 0.87 (0.34) 0.88 (0.33)   0.742   

Size  300 (608)   343 (694)   293 (593)    0.621   

Size_initial  230 (542)   273 (616)   249 (596)    0.690   

Fulltime 0.89 (0.32) 0.82 (0.38) 0.89 (0.31)   0.032   

Organic 0.08 (0.28) 0.11 (0.31) 0.15 (0.36)   0.066   

Foc_arable 0.69 (0.46) 0.66 (0.47) 0.73 (0.44)   0.251   

Foc_fordairy 0.31 (0.46) 0.34 (0.48) 0.28 (0.45)   0.269   

Foc_foroth 0.13 (0.34) 0.21 (0.40) 0.17 (0.38)   0.061   

Foc_refine 0.31 (0.46) 0.31 (0.46) 0.31 (0.46)   0.981   

Foc_horti 0.02 (0.16) 0.01 (0.11) 0.03 (0.17)   0.327   

Foc_perma 0.08 (0.27) 0.05 (0.22) 0.06 (0.24)   0.283   

Div_agr 0.47 (0.50) 0.44 (0.50) 0.43 (0.50)   0.663   

Div_str 0.51 (0.50) 0.38 (0.49) 0.46 (0.50)   0.009   

Renew_en 0.56 (0.50) 0.54 (0.50) 0.58 (0.49)   0.681   

Soil 46.8 (17.9) 47.6 (18.4) 47.1 (17.6)   0.865   

Rain  702 (176)   717 (194)   680 (167)    0.062   

West 0.89 (0.31) 0.84 (0.37) 0.83 (0.38)   0.057   

Central 0.13 (0.34) 0.09 (0.29) 0.10 (0.30)   0.288   

Wf_family 2.04 (1.17) 1.78 (1.07) 1.76 (1.04)   0.004   

Wf_spouse 0.31 (0.46) 0.37 (0.48) 0.37 (0.48)   0.200   

Coop 0.78 (0.41) 0.78 (0.41) 0.76 (0.43)   0.812   

The higher order value openness to change includes the motivational values stimulation, 

describing a strive for novelty and challenges, hedonism, being characterised by pleasure, 

enjoying life and self-indulgence, as well as self-direction which includes creativity, inde-

pendence, freedom and curiosity (Schwartz, 1992). Inhetveen and Schmitt (2010) as well 

as Niska et al. (2012) stress the major importance of autonomy values, independence and 
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self-determination of farmers, which also because of its placement (see Figure 3), play a 

special role in the value concept of the sample at hand. These findings, in combination 

with the aforementioned aspects like creativity and a strive for novelty are a prerequisite 

for entrepreneurial action (Hébert and Link, 1988; van Praag, 1999; EC, 2003) and rated to 

be of major importance for the farmers within the sample. This suggests that farmers‘ deep 

motivational drivers are well compatible with the changing requirement profile constituting 

a catalyst for entrepreneurship (Hemingway, 2005). 

Conservation as a third priority implies respect for tradition, conformity as well as security 

(Schwartz, 1992). Laoire (2002) attributes low rankings of conservational values to the fact 

that external conditions such as increased competitiveness on the world market, are caus-

ing traditional values to lose relevance, especially among the younger generation, and are 

increasingly being replaced by entrepreneurial approaches. Bilsky et al. (2011) come to 

similar conclusions, noting that as interest in unique, new, challenging tasks expressed by 

the growth values of universalism, benevolence and self-determination increases, there is a 

simultaneous decline in preferences for traditions and norms. 

The high ranking of self-transcendence values is in line with the findings of Baur et al. 

(2016) who find a mean of 0.75 for German farmers. In other studies those values can also 

be found among top priorities, though not necessarily first priority (Parminter and Perkins, 

1997; Dobricki, 2011; Niska et al., 2012). Universalism is a part of this higher order value 

being shaped by objectives for tolerance and protection for the welfare of all people and 

for nature (Schwartz, 1992). This fits the demand for a higher social contribution to the 

long-term conservation of nature and its resources throughout agriculture (Morris and Pot-

ter, 1995; Kuhnert, 1998; Rudmann, 2008; Grethe et al., 2018). This may also be an expla-

nation for the producer identity of farmers described in other studies (Gonzalez and Benito, 

2001; Burton, 2004; Burton and Wilson, 2006; Oreszczyn et al., 2010; Vesala and Vesala, 

2010).  

Benevolence is a component of the higher order value self-transcendence as well, which is 

further described by the adjectives responsible, helpful, honest, forgiving, loyal and re-

sponsible (Schwartz, 1992). The sample consists mainly of family farms so that the priori-

tisation of benevolence expresses inter alia the family interests of the farmer, which are 

considered to be particularly important regarding the special position between private and 

professional interests (Ilbery, 1978; Gasson and Errington, 1993; Fairweather and Keating, 
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1994). Similarly, Gasson and Errington (1993) show that honesty is one of the most im-

portant values of farmers.  

In accordance with the existing literature, farmers rate self-enhancement values as less im-

portant (Gasson and Errington, 1993; Dobricki, 2011; Baur et al., 2016). Baur et al. (2016) 

find a mean of -0.88 for German farmers. Prestige, status, dominance and personal success 

are less important to them, still it needs to be mentioned that this is just in relation to the 

degree of the expression. All values are present in the farmers‘ value portrait. Parminter 

and Perkins (1997) find farmers from New Zealand identify primarily with values in pur-

suit of entrepreneurial goals and interpret the achievement of these values as their personal 

success, which distinguishes them from the general population. Thus, a lower expression 

of self-enhancement values does not necessarily mean a low expression of entrepreneur-

ship, but self-enhancement might not be the major motivation for their action. What is fur-

thermore worth noting is that the low expression of self-enhancement and the high expres-

sion of self-transcendence are in line with the findings from Diekmann and Theuvsen 

(2019) analysing a German sample, thus, German farmers value portrait of the sample 

seems not to differ completely from the whole German population. 

5.3 Different value portraits resulting from the cluster analysis 

Having analysed the overall value portrait of German farmers, the question that follows is 

which different value portraits can be distinguished within the sample and if special farmer 

or farming types are connected with these. Cluster analysis reveals that three different val-

ue portraits can be distinguished on the basis of the higher-order-values, which differ sig-

nificantly in their value portrait as illustrated in Figure 4. 

Farmers within Cluster 1 are characterised by the strongest extent of openness to change 

and the least expression of conservation as opposing value pairs. Self-transcendence and 

self-enhancement are relatively equally pronounced. In comparison with the other clusters, 

they show the lowest level of self-transcendence and the highest level of self-enhancement. 

Having a closer look at the descriptive statistics in Table 3, these farmers are rather young, 

well-educated and risk affine. They have the highest share of farm successors within their 

group, highest shares of diversification activities and most family workers being engaged 

in the business.  
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Figure 4: Different value portraits of farmers 

Note:         Cluster 1;         Cluster 2;        Cluster 3 

Cluster 2 distinguishes from the other clusters by having a distinct conservative value ori-

entation and least expression of openness to change. They place high emphasis on self-

transcendent values. Self-enhancement is ranked third priority. These farmers are risk neu-

tral, showing the lowest risk affinity among all. The group contains 18 % of part-time 

farmers which can be interpreted in line with the low risk affinity and the lower degree of 

openness to change and the lowest rate of structural diversification. Instead of risking 

something new in the light of structural change and a political push towards multifunction-

ality in agriculture (Grethe et al., 2018; DBV, 2019), some of them rather rely on revenues 

from outside the farm yard.  

Farmers of Cluster 3 put the highest emphasis of all clusters on self-transcendence, self-

enhancement being the least important value. They also emphasise openness to change 

while they are less conservative. Regarding their characteristics, they are the oldest farmers 

and thus, they are the farmers with the highest percentage of having a spouse and contain 

the least number of successors within the sample. They are risk affine and 46 % of them 

pursue structural diversification. 

What is striking is that self-transcendence is the most important value for Clusters 2 and 3 

and is ranked second for Cluster 1. Comparing Clusters 1 and 3 reveals that openness to 

change is of major importance for the youngest and the oldest clusters (34 and 43 years 

old). This contradicts the findings of Baur et al. (2016), who claim that older farmers are 
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more conservative; still, the farmers within the sample at hand are younger in general. 

Openness to change appears to be more related to risk affinity resulting in structural diver-

sification. This is the only variable which differs significantly among the groups in terms 

of the farm organisation. Apparently, there is no value portrait determining a special agri-

cultural focus. All value portraits are rather equally distributed among the foci. 

6 Conclusions 

Against the background of fundamentally changing political and social requirements of 

agricultural production, the requirement profile of farmers has changed. The future of agri-

culture is widely discussed. To prepare a ground for future debates and policy programme 

design, it is essential to gain a better understanding of what underlies farmers‘ behaviour. 

This is where values come into play. This paper applies Schwartz‘ value theory to a large 

quantitative survey (N = 787) of German farmers. Next to the overall value portrait, differ-

ent value portraits within the sample of farmers are analysed.  

The high priority of openness to change and the rather low rating of conservation indicate 

that the value structures of the farmers within the sample are well compatible with current 

challenges of a changed requirement profile. The high ranking of self-transcendence means 

that tolerance and protection for the welfare of people and nature is a matter of great con-

cern to these farmers as well as honesty, loyalty and responsibility. These values are of 

major importance across the whole sample.  

The identified value portraits of the farmers do not correspond with existing conventional 

farm types, for instance specialised arable, diary or refinement farms. At the same time, the 

clusters differ with regards to the involvement in structural diversification. With distinct 

values of openness to change this occurs more often. These farmers are also more risk af-

fine. This implies that the uptake of activities beyond the traditional farming business 

might be indeed motivated by a special value portrait. Farmers of the more conservative 

cluster show a higher percentage in part time farming. Thus, the political motivated goal of 

multifunctionality in agriculture is a concept which cannot be applied to all farmers to the 

same extent. Every one of them should get the chance to act according to their inner value 

portrait. Thus, for farmers themselves, it is important to figure out what their inner value 

preferences are in order to set their goals accordingly. Personal coaching and training 

might be helpful for this. 
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The high rankings in self-transcendence across all clusters reveal that the motivational 

drivers for an enhanced sustainable action are well-present within the farmers‘ value por-

trait. In order to find good solutions, debates about the future of agriculture should rather 

focus on what deeply motivates farmers to use certain practices and then set goals and the 

corresponding policy programmes accordingly. By bringing the discussion to a higher level 

instead of affirming prejudices of political affiliations, commonalities between farmers, 

nature conservation organisations, and politicians might be found and lead finally to suc-

cessful solutions. This might also apply for the communication between farmers and socie-

ty in general. 

Furthermore, the high ranking of self-transcendence reveals another issue concerning the 

communication of current policies; in advertising entrepreneurship and new ways of pro-

duction, programmes need to focus rather on the benefit for the greater good, such as na-

ture, society and farming families, than the personal success of the single farmer to become 

widely accepted and adopted.  

As limitations of the study it should be mentioned that the sample is rather big but not 

completely representative for German farmers, especially regarding the age distribution 

and the education level. Furthermore, Schwartz‘ value theory is based on self-assessment 

bearing the risk of being subjective. As a field for future research, the present approach 

could be applied to other countries to be able to draw comparisons with regard to the value 

portraits of different farmer groups. Additionally, the farmers‘ value portrait might be 

compared to the German average. 
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Appendix 

Table A-1: 21 items of the PVQ, male form (Baur et al., 2016) 

 Item First-order 

value con-

structs 

Higher-order val-

ue constructs 

1 Thinking up new ideas and being creative is important to him. 

He likes to do things in his own original way. 

Self-direction Openness to change 

2 It is important to him to be rich. He wants to have a lot of 

money and expensive things. 

Power Self-enhancement 

3 He thinks it is important that every person in the world should 

be treated equally. He believes everyone should have equal 

opportunities in life. 

Universalism Self-transcendence 

4 It is important to him to show his abilities. He wants people to 

admire what he does. 

Achievement Self-enhancement 

5 It is important to him to live in secure surroundings. He avoids 

anything that might endanger his safety. 

Security Conservation 

6 He likes surprises and is always looking for new things to do. 

He thinks it is important to do lots of different things in life. 

Stimulation Openness to change 

7 He believes that people should do what they are told. He thinks 

people should follow rules at all times, even when no-one is 

watching. 

Conformity Conservation 

8 It is important to him to listen to people who are different from 

him. Even when he disagrees with them, he still wants to un-

derstand them. 

Universalism Self-transcendence 

9 It is important to him to be humble and modest. He tries not to 

draw attention to himself. 

Tradition Conservation 

10 Having a good time is important to him. He likes to ―spoil‖ 

himself. 

Hedonism Openness to change 

11 It is important to him to make his own decisions about what he 

does. He likes to be free and not depend on others. 

Self-direction Openness to change 

12 It is very important to him to help the people around him. He 

wants to care for their well-being. 

Benevolence Self-transcendence 

13 Being very successful is important to him. He hopes people 

will recognize his achievements. 

Achievement Self-enhancement 

14 It is important to him that the government ensures his safety 

against all threats. He wants the state to be strong so it can 

defend its citizens. 

Security Conservation 

15 He looks for adventures and likes to take risks. He wants to 

have an exciting life. 

Stimulation Openness to change 

16 It is important to him always to behave properly. He wants to 

avoid doing anything people would say is wrong. 

Conformity Conservation 

17 It is important to him to get respect from others. He wants 

people to do what he says. 

Power Self-transcendence 

18 It is important to him to be loyal to his friends. He wants to 

devote himself to people close to him. 

Benevolence Self-transcendence 

19 He strongly believes that people should care for nature. Look-

ing after the environment is important to him. 

Universalism Self-transcendence 

20 Tradition is important to him. He tries to follow the customs 

handed down by his religion or his family. 

Tradition Conservation 

21 He seeks every chance he can to have fun. It is important to 

him to do things that give him pleasure. 

Hedonism Openness to change 

 



V Summary and Conclusion 

111 
  

V Summary and Conclusion 

Entrepreneurship in agriculture is becoming of greater importance with the changing 

framework conditions for agricultural production. This dissertation analyses the topic from 

different angles in order to gain a more comprehensive picture of the current situation and 

to provide politicians, stakeholders and farmers with fundamental insights and implica-

tions. Therefore, it consists of three contributions tackling three different research areas 

derived from the existing literature on agri-entrepreneurship research derived in the intro-

duction. The first contribution identifies which different farmer types exist within a com-

prehensive sample of German farmers in order to generate a starting point and an orienta-

tion for agricultural policy design. The second one sets up the different strategic entrepre-

neurial choices existing in agriculture in general and aims at explaining which factors de-

termine the choice of a certain strategy. Finally, the third contribution analyses the inner 

drivers of entrepreneurial action; farmers‘ values in order to get a deeper understanding of 

the underlying motives.  

Ad 1: The results reveal that within the analysed sample of German farmers basically three 

clusters can be identified on the basis of quantitative personal and farm factors; conven-

tional growers, versatile youngsters and family-based farmers. These farmer groups can be 

regarded as a result of past agricultural policy and need to be carefully considered for the 

planning of future policy in their individual ways. The conventional growers appear to be 

especially shaped by decades of encouragement of an efficient agricultural production, 

focussing mainly on rather conservative agricultural activities such as arable farming and 

refinement. Furthermore, they seem to be receptive for incentivised activities as can be 

concluded from high shares of production of renewable energy. Addressing this group, 

economic aspects should be centred. The versatile youngsters can be regarded as innova-

tors among farmers; well educated with the highest shares of diversification activities. The 

versatile youngsters appear to be shaped by the recent developments of a call for multi-

functional agriculture, still disposing over the highest amount of land. This group is of a 

high share involved in diversification activities turning market opportunities into a busi-

ness. By doing so, they seem to be less dependent on policy decisions. They might repre-

sent a fertile target group for pushing forward innovations within the sector. Meanwhile the 

family-based farmers might be valuable actors in the context of maintaining vivid rural 

areas and the conservation of cultural landscapes. This group disposes over a high share of 

family support within the business while cultivating a rather small amount of land, many of 
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them being involved in dairy farming. For them, any policies ensuring fair conditions to 

run the farm independently with the help of family workers appear to be acceptable. 

Ad 2: Besides having this background of the different farmer types obtained from the clus-

ter analysis, in the context of entrepreneurship the question arises which strategic entrepre-

neurial choices exist in general in agriculture and which factors determine these choices. In 

general it can be distinguished between reduction, continuation, expansion, diversification 

and the dual strategy of expansion and diversification. Each farmer can be uniquely as-

signed to one of these choice classes according to their implemented entrepreneurial activi-

ties following predetermined criteria. Analysing determinants, strong effects are observa-

ble within the area of personal factors. A high expression of creativity fosters diversifica-

tion, also in combination with expansion. The more risk affine the farmer, the more likely 

they are to follow a dual strategy of expansion and diversification and the less likely they 

are to pursue a reduction strategy. Farmers holding a third-level qualification are signifi-

cantly less likely to expand on existing activities and farmers with an off-farm job are more 

likely to reduce the business. In terms of farm factors, the greater the initial farm size, the 

less likely to choose a reduction, an expansion or a dual strategy of expansion and diversi-

fication. A central location of the farm lowers the probability to follow an expansion strat-

egy. Within the area of context factors, only the involvement of the family, in particular of 

the spouse, has significant effects on the choice of an entrepreneurial strategy; the more 

family workers, the more likely they are to choose an expansion strategy. The involvement 

of the spouse increases the likelihood to choose a dual strategy. From these results it be-

comes visible that personal characteristics of the farmer and the family support are key for 

developing the farm business. To foster the self-awareness and understanding of agricul-

tural entrepreneurs, concepts like risk and creativity should be taught early on in agricul-

tural training programmes and continuously farmers should be encouraged and offered the 

opportunity to test and implement new concepts. This applies especially to smaller farms 

and farms with a central location in order to develop and implement alternative strategies 

to sustain themselves. Moreover, framework conditions should be created in such that 

many family members, particularly the spouse, have the opportunity to work in the busi-

ness as this promises to have stabilising effects. 

Ad 3: Digging deeper into the area of personal factors, the analysis of farmers‘ values re-

veals the underlying motivation for their entrepreneurial action. The results show that the 

farmers‘ value portrait is well compatible with the current challenges of a changed re-
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quirement profile. Farmers first and foremost prioritise self-transcendent values including 

aspects such as tolerance and protection for the welfare of people and nature, honesty, loy-

alty and responsibility. This matches with a lot of the new requirements. Second priority is 

set on openness to change consisting of self-direction implying aspects such as creativity, 

independence, freedom and curiosity, stimulation which describes a strive for novelty and 

challenges, and hedonism being characterised by pleasure, enjoying life and self-

indulgence. Conservation, including tradition, security and conformity, is ranked third. 

This means that farmers are rather open to change than sticking to norms and traditions. 

The least importance is set on self-enhancement values including power and achievement. 

Analysing different value clusters among the sample and drawing conclusions on their en-

trepreneurial characteristics and activities, it becomes evident that the identified different 

value portraits do not correspond with existing conventional farm types, such as special-

ised dairy or arable farms. Still, the clusters differ significantly with regards to the in-

volvement in structural diversification; the farmer clusters with distinct values of openness 

to change pursue more diverse business activities. At the same time these farmers are more 

risk affine. Thus, the uptake of activities beyond traditional farming activities implies a 

special value portrait. The farmer clusters with distinct conservation values show a higher 

percentage of part-time farming. The results reveal that the political goal of multifunctional 

agriculture is a concept which cannot be applied to all farmers to the same extent.  

Overarching conclusions: Regarding the farmer, their central role in the context of entre-

preneurship in agriculture is clearly pointed out in the results. To successfully sustain the 

changing framework conditions and to set up the farm for the future, farmers should in the 

first place make themselves aware of the different strategic entrepreneurial choices they 

have in general. They should then not only identify their current achievements but also 

their future goals. For doing so, they need to become aware of their personal inner value 

portrait to see what strategic choice best fits their inner motives. Furthermore it needs to be 

considered as well what fits their farm and, in case of a family farm, their family. In devel-

oping policy programmes, the different existing typologies of farmers should be taken into 

account. Farmers should be included in the development process of such programmes and 

be offered the freedom to choose the measures fitting to their preferences and profiles. De-

pending on the policy goal, it should be considered which factors determine what strategies 

and accordingly become aware of which measures lead to what results in order to prevent 

misallocation. A general conclusion for the sector as a whole is that in order to bring de-
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bates to a higher level, to understand each other better and to create more successful policy 

programmes, the inner motivations of the actors should be considered. According to the 

results at hand, the motivational drivers for an enhanced sustainable action are well-present 

within the farmers‘ value portrait. Furthermore, farmers of the present sample are open to 

change. In communicating and creating policy programmes, not monetary incentives 

should be put into the centre, but the sustainability and the benefit for the greater good, 

such as nature, society and farming families to become widely accepted and adopted.  

Entrepreneurship is a topic of growing importance for the agricultural sector. This disserta-

tion offers a starting point for further investigation.  
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