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Abstract: In real markets, manifold strategies of agents are observed. It is central for further 
economic analyses, whether these differences are attributed to exogenous differences or to 
endogenously evolving differences in behaviour. With respect to structural change in 
agriculture, attempts to explain different paths of development by exogenous economic 
conditions resulted in ambiguous results. Therefore, cultural differences have been proposed 
as final cause of differentiated developments. In contrast, it is proposed in the present paper 
that behavioural covariances evolve endogenously due to strategic interaction on the land-
market; the coincidence of observed attitudes like “conservatism” and strategic behaviour, 
expected under certain structural conditions, is demonstrated empirically. Additionally, the 
relation between the resulting growth-orientation of farms, exogenous conditions and specific 
adoptions of different types of farms are analysed with the help of farm-advisors’ assessments 
of farmers’ behaviour in different districts. It is demonstrated that from the imperfect 
competition and the resulting endogenously evolving behavioural heterogeneity a high 
specifity of structural change evolves. Somehow counter intuitively, it might be the 
recognition of this specifity that could prepare for the formulation of a truly general theory of 
structural change (in agriculture). 
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1 Aim of the study 

Within the science of economics between its different sub-disciplines a schizophrenic 
situation shows up. On the one side, management-science deals with the myriad of strategic 
options firms face in real life and industrial economics classifies these strategies into rough 
classes of strategies, which subsequently are explained by peculiarities of production and the 
market-structure. Neo-classically based macro-economic analyses of the whole economy or 
single sectors, on the other side, in order to motivate its mathematical models, require the 
existence of unequivocal equilibriums and optimal strategies. These macro-analyses assume 
“thick markets” (Makowski and Ostroy, 1995) without room for strategic variations, as they 
are explained by management-science and industrial organisation. Such thick markets require 
perfect information and therefore markets without price-externalities (ibid.). Makowski and 
Ostroy (1995) write: 

 1

mailto:anne.margarian@vti.bund.de


In contrast to this, we will take a “thin-markets” approach. What we mean by this is that we shall try to 
avoid the fixed set of roads upon which individuals travel. The aim is to portray a world in which 
economic actors are connected not by several main highways, but by a myriad of individual byways of 
their own construction” (S. 811). 

The authors formally show how, due to the possibility of multiple rational strategies, a 
multiplicity of possible alternative markets and therefore the thread of coordination-failures 
evolves. In contrast, advocates of the “thick-market-mentality” (ibid.) of general-equilibrium-
analyses in order to cope with the empirical fact of existing strategic variances have to claim 
that they reflect adoptions towards differing exogenous conditions. 

A sector where differing firm-development-strategies have been detected frequently is 
agriculture. For Germany, these strategies are described mainly in sociological studies (e.g., 
Patrick et al. (1983), Sinkwitz (2001), Herrmann (1993), Hildenbrand et al. (1992)). Due to 
the lack of economic foundation, the respective differences often were explained by assumed 
exogenous differences in attitudes, which can be subsumed under the labels “conservative” 
vs. “growth-oriented”. Differing dynamics of farm-structure-developments (Huettel and 
Margarian, forthcoming) as well as anecdotic evidence1 and sporadic scientific observations 
(e.g., Ohe (1985), Roeder et al. (2006), Goetz and Debertin (2001), Weiss (1999) and Tietje 
(2004)) hint on regional differences or covariances in farmers’ strategies. Corresponding to 
the identified differences in attitudes, these covariances were sometimes explained by 
exogenous regional cultural differences (e.g., Roeder et al. (2006)). Attempts to explain these 
behavioural covariances by “hard” exogenous factors, especially regional labour-market-
situations, produced ambiguous results (e.g., Breustedt und Glauben (2007), Glauben et al. 
(2006), Weiss (1999), Goetz und Debertin (2001)).  

It has been shown, though, that structural development in agriculture might be largely 
determined by the initial structural situation due to existing rents of the status-quo and 
strategic interaction on the land-market (Huettel and Margarian, forthcoming; Margarian, 
2009). Farmers, whose strategies are not strictly growth-oriented (quantity-followers on the 
land-market), might be judged as “conservative” by observers while growth-oriented farmers 
(quantity-leaders in strategic competition) leave an entrepreneurial impression on observers. 
Therefore, these different types of behaviour need not to be attributed to differing exogenous 
conditions or cultural differences anymore, but rather represent alternatives that evolve 
endogenously from strategic interaction. Beyond these rough classifications in quantity-
leaders and quantity-followers, depending on specific and sometimes idiosyncratic 
circumstances, countless individual strategies of adoption evolve. This, in accordance with 
Makowski and Ostroy (1995), is due to the imperfect markets, resulting uncertainty and direct 
interaction among farmers.  

Under these circumstances, not only determines farmers’ behaviour structural development 
but structural development also influences upon farmers’ behaviour. This interdependence 
enables self-reinforcing processes and the establishment of different regimes of development. 
Accordingly, regional behavioural (“cultural”) differences and the apparent predominance for 

                                                 
1 See for example dlz 2/2007, S. 147; FAZ 126/2007, S. 15; SZ 135/2006, S. V2/4. 
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example of “conservative” farmers might now be open to economic explanations. The impact 
of exogenous factors like the regional labour-market-situation on farmers’ strategic choices 
then possibly depends on the type of development that has evolved. It is the aim of the present 
study to analyse the interdependence of the initial structural situation, farmers’ observed 
attitudes, exogenous influences and concrete strategic choices of different types of farms in 
the light of the foregone considerations. Therefore, the scattered knowledge of farm advisors 
in different German regions has been gathered and made accessible for further analyses.  

The paper is structured as follows: Chapter 2 describes the survey among farm-advisors, on 
which the analysis is based. In chapter 2.1, from experts’ assessments a single indicator is 
constructed that describes farmers’ general attitudes towards farm-development; in chapter 
2.1.1 the apparent “conservatism” of famers, which is attributed to strategies of reduced 
growth, is explained in a regression-model. The model is constructed based on hypotheses 
derived from the theory of strategic competition on the land-market. In chapter 2.2 more 
factors, which are extracted from experts’ assessments with a factor-analysis, are presented; 
they describe farmers’ strategies, restrictions and opportunities. The relation between general 
attitude, non-economic factors, the economic environment and concrete strategic decisions is 
analysed in a path-analysis (chapter 2.3); here, technical aspects concerning the applied 
structural-equation-model (SEM) are presented briefly in chapter 2.3.1, while chapter 2.3.2 
describes the results of the SEM in path-diagrams. Chapter 3 summarises and draws 
conclusions. 

2 Empirical analysis of farmers’ strategies 

Agricultural advisors usually work within a restricted area. Within this area, they are natural 
experts on the farmers’ restrictions and opportunities, their strategies and processes of 
decision-making. 221 of these advisors from the western counties of Germany attended an 
email-survey that consisted of about 120 statements that were to be evaluated on a scale from 
1 (corresponding to “in (nearly) no case”) to 7 (“in (nearly) every case”) (figure 1). 
 
Figure 1: Exemplary excerpt from the survey (translated from German) 

2
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Farmers here are entrepreneurial oriented: they 
invest labour and capital where it is most profitable.

don't know

Farmers here are rather conservative/ traditionell: 
Their main goal is their farm's stability. They avoid 
risk and make small steps of growth in existing types 
of production.

Aims and values of full-time-farmers in my 
region

more 
so

in 
(nearly) 
no case

in every 
case

less 
so

 
Source: Own figure 

The experts were asked to concentrate on the situation in a district (“Landkreis”, the European 
NUTS III level) of high familiarity. Their assessments concerned 145 different districts of 
western Germany. Due to the multiple references of different experts to 61 of these districts, a 
validation of the assessments was possible. With a variance-analysis, the significance of the 
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variation of the advisors’ assessments between districts as compared to the variance of the 
assessments between advisors was determined. Only after dropping assessments for the same 
districts that deviated from each other by more than two points, significance of differences in 
the assessments between districts was guaranteed for nearly all statements. In this manner, 
about 13 % of all statements were judged as deviating values and replaced by missing values. 
The same rate of misjudgement is expected for districts covered by only one expert. From the 
remaining values, the mean value was calculated for every district in order to reach a univocal 
assessment on the districts’ farming sector. The resulting data set consists of one set of 
assessed statements for each of the 145 districts. 

2.1 An assessment of farmers’ conservative and entrepreneurial attitudes 

In the survey, two dimensions classified farmers roughly. One dimension was traditional or 
conservative behaviour, which was ascribed towards farmers whose main aim consists in 
stabilising their farm, who therefore avoid risk and make small steps of growth. Observers 
perceive such a strategy as traditional, but it also corresponds to the strategy of quantity-
followers in strategic competition on the land-market (Huettel and Margarian, forthcoming). 
Of the 221 respondents, five did not assess the corresponding statement. In more than half of 
the assessments, farmers in the respective districts were classified as rather conservative (five 
or more points on the scale), in less than a quarter as rather not conservative (three or less 
points on the scale). The remaining assessments were intermediate (four points on the scale). 
Even before removing 17 deviating assessments, the differences in the assessment of 
conservative behaviour of farmers between the districts according to the variance analysis 
were highly significant. Obviously, the dimension of conservative behaviour corresponded to 
an existing common mental construct among farm-advisors. 

The second dimension for a rough classification of farmers according to their strategic 
behaviour was an entrepreneurial attitude, which was ascribed towards farmers, who invest 
capital and labour where they are most profitable. Four assessments were missing for the 
corresponding statement. The distribution of assessments revealed that obviously this 
dimension measured something different from the first dimension. The variance of 
assessments in this case was rather low, with 40 % of all assessments concentrated at five 
points on the scale. Accordingly, differences between districts in entrepreneurial attitude were 
not significant before removing 24 deviating values. While the first dimension determined the 
farmers’ attitude with respect to their farm, this second dimension is concerned with general 
behaviour. Only if conservatism has a high and entrepreneurial attitude a low assessment, the 
farmers in a district are assessed as conservative in every respect. If both received high points 
on the scale, the respective farmers are conservative in agriculture but entrepreneurial 
otherwise. The case of low values in both dimensions did not occur (figure 2a). Additionally, 
if the first dimension received low values while the second was judged as predominant, 
farmers’ entrepreneurial behaviour dominates in farming, too. By subtracting the assessments 
concerning traditional behaviour from those concerning entrepreneurial attitudes, a single 
indicator (“MODERN”) was created that captured all of these nuances. Due to the fact that 
the case of low values in both dimensions did not occur, the middle values of MODERN are 
non-ambiguous in their interpretation. Therefore, MODERN shows a strong negative 
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correlation with assessments on conservative attitudes (“tradition”) (figure 2b) and a strong 
positive correlation with entrepreneurial attitudes (figure 2c). It was therefore successful in 
replacing the two seemingly loosely related dimensions (figure 2a) by a single factor. 
 
Figure 2: Scatter-plots of the dimensions of conservatism and entrepreneurial attitude 
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Source: Own figure 

Moreover, this new indicator could remove possible biases in the assessments due to different 
interpretations of the scale of different experts. Figure 3 presents the distribution of the new 
indicator.  
 
Figure 3: Distribution of “MODERN” across districts for an assessment of 

entrepreneurial attitude within and outside farming 

 
General conservative 
attitude 

Concervative within agriculture, 
otherwise entrpreneurial  

Entrepreneurial attitude 
predominates also in 

agriculture  
Source: Own figure 

Obviously, the judgement of predominance of general conservative behaviour is rather rare; 
this underlines the assumption that observed conservative behaviour of farmers is due to 
special structural conditions and restrictions of agriculture. The dependence of a conservative 
attitude on regional farm-structure and thereby its equivalence with the notion of quantity-
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adopting behaviour in strategic competition on the land-market (Huettel and Margarian, 
forthcoming) will be demonstrated empirically in the following chapter. 

2.1.1 Validation of relation between initial farm-structure and growth-orientation 

Observers identify conservative behaviour if growth-orientation or maximisation of profits 
does not seem to be the overarching goal. Often, a seemingly cooperative behaviour among 
farmers might contribute to the assessment, too. In the presence of rents of the status-quo and 
alternative options for the utilization of factors, though, the risk-avoiding stabilising 
behaviour of reduced growth might be a rational strategy of farm-/firm-development. 
Considering game-theoretic approaches, this strategic option can only be stabilised if agents 
interact directly in imperfect competition (Margarian, 2009). In agriculture, the kind of direct 
competition on the land-market depends on the initial farm-size-distribution and on the 
regional dominant production-type as well as on natural conditions. The former determines 
the relative competitiveness of those farms that interact, the latter the level of realisable rents 
of the status quo as well as realisable rents of growth (Huettel and Margarian, forthcoming). 

In the following analysis, whether farmers are judged as conservative shall be explained by 
these conditions in order to demonstrate the economic foundation of observed behaviour. The 
relevant conditions for those districts included in the analysis are represented by the variables 
in table 1. 
 
Table 1: Variables representing the conditions, which determine farmers’ strategic 

behaviour (district-level) 
Variable Meaning

GINI79 Inequality in land-distribution 0 - 1 0.41 0.05 0.33 0.59

LESSFAVOURED Share of less favoured land 0 - 1 0.50 0.38 0.00 1.00

LANDQUALITY Quality of land 0 - 100 47.47 10.46 28.62 75.44

ARABLE Share of land cultivated by arable farms 0 - 1 0.30 0.23 0.01 0.91

MEANSIZE Mean farm-size > 0 30.32 12.35 9.46 70.11

COWS Dairy Cows per 100 Hectares >= 0 27.95 18.27 0.26 83.56

VALUEADDED Value added of agriculture per 10 Hectares (1000€) >= 0 15.79 8.16 4.63 47.62

RENTEDLAND Share of rented land cultivated by farmers 0 - 1 0.43 0.10 0.20 0.71

Theoretical 
range Mean Std.dev. Min Max

 
Number of observations: 86 
Source: FDZ (1999), Federal Statistical Office (VALUEADDED), and Agricultural Census 1979 (GINI79) 

Those 30 % of the districts with the highest values in MODERN, that is, with entrepreneurial 
farmers, and those 30 % with the lowest values, that is, with conservative farmers, were 
attempted to be separated by the logistic model applied. Therefore, those districts with values 
between zero and one2 in MODERN, characterising farmers that are conservative in 
agriculture but entrepreneurial otherwise, were dropped and only 86 observations (districts) 
remained in the sample for estimation3. The mean-size of farms in land (MEANSIZE) 

                                                 
2 More symmetric cut-off points resulted in rather unequal classes. The score-test (see the following food-note) 
showed that in this case the assumption of proportional odds was rejected. Since the scales are arbitrary, the non-
symmetric cut-off-points therefore are justified. 
3 A score-test showed that the assumptions for a multinomial model concerning proportional odds were not 
justified for MODERN. The proportional-odds assumption could not be rejected, though, for the model with 
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determines the present full-time farms’ necessity for growth (the realisable rents of growth), 
while the original farm-size-distribution (GINI79) is expected to have a high impact on the 
growth-history of farms in the districts (Margarian, 2009). The growth-history determines the 
strategic regime or the growth-orientation of farms in the district. It can be shown that the 
dominance of large farms, due to the ambiguity of the Gini-coefficient4, reaches its maximum 
at a value of about 0.5. Therefore, for the following regression, the indicator has been 
transformed with the function “Gini79*(1-Gini79)” (GINIQUADR), which consistently 
reaches its maximum (0.25) at a Gini-coefficient of 0.5. The value added of land 
(VALUEADDED) contributes positively to possible rents of the status-quo of agriculture. At 
the same time, high value-added is often accompanied by high capital- and labour-intensity, 
enabling quantity-leadership of single farms who under these circumstances can signal their 
will for growth believably (Margarian, 2009). Quality of land (LANDQUALITY) contributes 
positively and the share of less favoured land (LESSFAVOURED) negatively to the rents of 
growth. The share of rented land (RENTEDLAND) diminishes possible rents of the status-
quo. Milk-production (COWS) is characterised by relatively low land-intensity of production. 
Additionally, high investments and asset-specifity contributing to higher rents of the status-
quo due to sunk costs. Cash-crop farms (ARABLE) on the contrary are characterised by low 
capital- and labour-intensity in relation to land. Therefore, in order to grow substantively 
accompanied by a growth in labour, a sudden and massive growth in land would be necessary. 
Consequently, cash-crop farms often stick to their present form of labour-organisation; this 
organisational specifity restricts their growth-potential. This restriction could be interpreted 
positively as rents of the status-quo. 

The logistic model explains the belonging to those districts, which have been characterised by 
their farmers’ conservative behaviour (low values of MODERN). In the estimation, 
interactions among variables were controlled since these interactions allow for the test of 
conditional hypotheses (Brambor et al., 2006). For a thorough introduction in logistic 
regression with interaction-effects, refer for example to Jaccard (2001). In order to make 
coefficients in the presence of interactions easily interpretable, variables have been centred on 
their mean (Jaccard, 2001, p. 11). Some of the variables have been rescaled to create 
comparable values in order to facilitate convergence (table 2). A more complex model with a 
significant impact of land-quality has been estimated, too. The more complex model 
significantly reduced remaining variance but I refrain from presentation since it does not 
change the main rational but complicates interpretation. Considering the test statistics at the 
bottom of table 2, the model is highly significant: The differences in experts’ assessments on 
farmers’ conservatism in different regions are explainable by the theoretically relevant 
variables from secondary statistics. LANDQUALITY is excluded from this restricted model. 
The natural conditions are expressed by LESSFAVOURED100, which contributes only 
slightly significant to the probability of conservatism in the district.  
                                                                                                                                                         
three classes. The respective multinomial model including the 53 medium-class observations was estimated. The 
coefficients closely resemble results of the model presented in table 1. 
4 The inequality of land-distribution measured by the Gini-coefficient would be very high in each of either two 
cases. The first is observed if an overwhelming number of very small farms were confronted with a neglect able 
number of larger farms. The dominance of large farms on the land-market only exists in the second case, though: 
if some very large farms on the one side were confronted with mainly small, and few or none intermediate, farms 
on the other side. 
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Higher sunk-costs (COWS) or higher transactions costs (ARABLE) and the connected higher 
rents of the status-quo reduce growth-orientation and strengthen the assessment of farmers’ 
behaviour as “conservative”. The opposite holds true if farms are large, probably because the 
growth-history determines experts’ assessments in this case.  
 
Table 2: results of the logistic regression explaining prevailing “conservatism” in a 

district via economic strategic behaviour 
Parameter Meaning
Intercept 4478.70 **
GINIQUADR100 Gini79*(1-Gini79) *100 188.50 **
LESSFAVOURED100 Share of less favoured land*100 0.03 °
ARABLE100 Share of land cultivated by arable farms*100 0.16 ***
MEANSIZE Mean farm-size -0.13 **
COWS Dairy Cows per 100 Hectares 0.27 ***
VALUEADDED Value added of agriculture per 10 Hectares (1000€) 1179.60 **
RENTEDLAND Share of rented land cultivated by farmers -502.30 **
GINIQUADR100* VALUEADDED 49.67 **
GINIQUADR100* RENTEDLAND -21.15 **
Test statistics:
Likelihood-Ratio test <.0001
Score test 0.000
Wald test 0.05
Pseudo R-square 0.62
Probability of error: °: <=10%; *: <=5%; **:<=1%; ***:<=0.1%

Coefficients

 
Number of observations: 86 
Source: FDZ (1999) and Agricultural Census 1979 

The remaining three variables and their interactions are significant, too. Where few large 
farms initially dominated the land-market (GINIQUADR100) the probability that farms are 
assessed as conservative is higher. This observation is in accordance with theoretic 
expectations, since in these regions most farmers would behave as quantity-followers on the 
land-market and realise reduced growth only. Also in accordance with theoretic expectations 
are the impacts of value added per hectare (VALUEADDED) and of the share of rented land 
cultivated by farms (RENTEDLAND). While the former has a positive relation to rents of the 
status-quo, the latter contributes negatively to the rents. Consequently, farmers are assessed as 
conservative with a higher respectively with a lower probability. Finally, the respective 
influence of VALUEADDED and RENTEDLAND each is strengthened, where few large 
farms dominated the land-market initially (interactions with GINIQUADR100). Where the 
land-market is not dominated by single farms, the potential is higher for more presently 
competitive farms to establish as quantity-leaders especially under conditions of high asset-
specifity. Where the share of rented land is high, farms potential to stabilise their farms on the 
land-market is reduced and quantity-leaders can easily oust less competitive farms from 
production, resulting in a higher mobility of farmers, accelerated structural change and the 
impression of less conservative attitudes.  

Accordingly, farmers act conservatively in the observer’s eyes in land-markets with reduced 
competition, where the possibility exists to stabilise farms. Here farmers minimise risks by 
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continual but restricted growth in order to secure sustainable realisation of rents of the status-
quo. This general “attitude” (or growth-orientation) of farmers therefore can be explained 
economically. The concept of cultural differences, a theoretically weak argument anyway in a 
competitive environment, is not necessary any more in order to explain the different observed 
behaviour of farmers and the resulting different regimes of growth. It remains open, though, 
what impact traditions, the economic environment and the interaction of farms play in the 
determination of concrete strategic choices of farms. This question is addressed in the 
following chapter. 

2.2 Assessments of farmers’ opportunities and strategies 

While the indicator for the assessment of farmers’ general attitude was constructed by simple 
differencing the assessments concerning two separate dimensions from the survey, indicators 
characterising specific restrictions, opportunities and strategies of farmers were created by 
factor-analysis. Therefore, in a first step those statements of the survey were selected that 
were assumed to relate to a common underlying concept. The following concepts are 
supposed to characterise the farms’ situation in the districts: 

- strategies of conservative farms, 

- strategies of entrepreneurial farms, 

- general strategic main focus, 

- farmers’ opportunities,  

- reasons for exiting from production and  

- general attitudes. 

With the assessed statements of each conceptual group, separately one factor-analysis has 
been conducted that usually allowed the identification of about five factors. These factors 
describe different dimensions of each concept. The following figure 4 illustrates the logical 
flow of the analysis. 
 
Figure 4: Distribution of “MODERN” across districts for an assessment of 

entrepreneurial attitude within and outside farming 

...of statementsConceptual groups... Factors

Strategies of 
entrepreneurial
farmers

Strategies of 
conservative
farmers

entreprenneurial farms grow in land
entrepreneurial farms itensify production
entrepreneurial farms cooperate

conservative farms grow in land
conservative farms work off-farm
conservative farms diversify production

ENTRGROW

ENTRINTENS

CONSGROW

CONSDIV

 
Source: Own figure 
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Factor-analysis is based on the correlation between single variables. If correlations are low, 
subsuming the respective variables in common factors might not be adequate. The “measure 
of adequacy (MSA)” showed, though, that the variables from the experts’ assessments were 
suitable. Due to the facts that unbalanced correlation-matrices were used because of many 
missing values and that the subjective assessments might be erroneous, it could not be 
expected that constructed factors would explain the total variance within the correlation-
matrices. Therefore, a main-axis-analysis was conducted rather than an analysis of principal 
components (e.g., Backhaus et al., 2003). The necessary priors for expected communalities 
were estimated by the technique of “squared multiple correlations (SMC)” (Loehlin, 2004, 
p. 161). The creation of factors also served the aim to raise validity of the experts’ subjective 
assessments by compensating erroneous assessments of single statements with other 
assessments for additional statements. Due to the expected restricted validity of single values 
the decision on the number of extracted factors rested not on one formal criterion but rather 
by weighing up between Kaiser-criterion, Scree-Test (e.g., Backhaus et al., 2003) and 
considerations concerning the factors’ content.. Factors were rotated orthogonal and oblique 
(ibid.) in order to reach unambiguously interpretable factors. Factors were interpreted 
considering all variables with a loading of 0.3 or higher. 

Here only those 14 extracted factors are discussed, which are of relevance for the following 
causal analysis. They belong to those six categories of mental constructs, which are necessary 
in order to characterise regional opportunities and restrictions as well as farmers’ attitudes and 
strategies of growth. The related statements that the experts assessed in the survey are 
presented in the appendix (table A1). Three of these factors describe opportunities of farmers 
in the district: PROFITAGR describes deficits in regional profitability of agricultural 
production. INVESTOPTION describes alternative opportunities to invest in the region within 
or outside agriculture. JOB describes the probability of an advantageous non-agricultural 
employment, which also reduces willingness to invest in agriculture even though accessibility 
to credit might be good. 

In addition to MODERN (see above), two further factors were extracted that describe 
principal attitudes of farmers: STATUS describes whether being a farmer in the farmers’ eyes 
is related to a positive social standing. LIVESTILE describes whether belonging to the 
farmers’ community is associated with special values. Three other factors were created, which 
summarise possible reasons for farm-exits: JOBEXIT describes whether farmers give up due 
to better income-alternatives outside from agriculture and thereby expresses the farmers’ exit-
mobility; DEFICITEXIT characterises exits that are due to deficits in farms’ efficiency. 
STRUCEXIT describes planned farm-exits due to structural reasons. Two factors describe 
growth-opportunities of farms in the region: GROWTH describes the general growth-
orientation of farms in a district and LAND describes the situation on the land-market. The 
relations with the statements (table A1 in the appendix) shows, that demand for land is higher, 
where the relative competitiveness of milk-production compared to other types of production 
is restricted, that is, where land is arable. The last four factors, which are of interest here, deal 
with certain specific farm-development-strategies. The first two are farm-development-
strategies of entrepreneurial farmers: ENTRGROW describes the orientation towards growth 
within agriculture of entrepreneurial farmers; ENTRINTENS describes the strategy of growth 
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in agriculture via intensification of production. The last two factors describe strategies of 
conservative farmers: CONSGROW describes a concentration of conservative farmers on 
growth in land; CONSDIV describes whether farms diversify their income-sources by taking 
on non-traditional activities. 

The descriptive statistics of factors are summarised in table 3. Remembering that the original 
assessments could take on a value between one and seven, most of the factors show an 
intermediate mean-value of three to five. “JOB” shows a rather low value, which means that 
many experts judge on-farm-activities as advantageous as compared to off-farm-engagement.  
 
Table 3: Factors, their meaning and descriptive statistics 
Concept Factor Meaning

PROFITAGR
Lack of profitability of 
agricultural production 81 4.5 1.4 1.6 8.1

INVESTOPTION
Investment-alternatives within or 
outside agriculture 81 3.6 0.9 1.4 5.5

JOB
Probability of an advantagous 
non-farm employment 81 1.0 0.9 -1.0 3.4

STATUS
Positive social standing of 
farmers 101 3.5 0.9 1.2 5.4

LIVESTILE
Special values of farming 
community 101 5.9 0.8 3.6 8.0

JOBEXIT Exit-mobility of farmers 108 -0.8 0.6 -2.4 0.5

DEFICITEXIT
Exits due to low efficiency of 
production 108 5.4 0.9 2.4 7.2

STRUCEXIT Exits due to structural reasons 108 5.5 0.8 2.9 7.5

GROWTH Growth-orientation of farms 86 1.3 1.1 -1.5 3.5

LAND Tightness of land-market 81 5.0 1.2 0.3 6.9

ENTRGROW
Growth-orientation of 
entrepreneurial farms 109 3.6 0.9 0.8 6.0

ENTRINTENS
Intensification of production of 
entrepreneurial farms 109 3.0 0.9 0.0 4.8

CONSGROW
Growth in land of conservative 
farms 83 1.5 0.8 -0.6 3.3

CONSDIV
Diversification of income-
sources of conservative farms 83 4.7 0.9 2.6 7.6

Growth-
opportuni-
ties of farms

Strategies of 
entrepre-
neurial farms

Strategies of 
conser-
vative farms

Max

Opportuni-
ties of 
farmers in 
the district

Principal 
attitudes of 
farmers

Possible 
reasons for 
farm-exits

N Mean Std.dev. Min

 
Source: Farm-advisor survey 2007 

The prevalence of farm-exits (JOBEXIT) due to advantageous income-alternatives, which is 
interpreted here as exit-mobility of farms, is correspondingly low. The general growth-
orientation and the growth-orientation of conservative farms have low values, too. These 
preliminary results support the theoretical assumption that it is less so non-economical 
behaviour but more so existing rents of the status-quo that cause reduced mobility. 
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2.3 Path-analysis  

Interest now focuses on the relationship between farm-structure and the economic 
environment on one side and farmers’ attitudes and exiting-decisions as well as their realised 
strategies on the other side. These factors’ relation with each other and with the endogenously 
evolving situation on the land-market will be analysed in the following. The analysis relies on 
the factors described in chapters 2.1 and 2.2. The construction of the model to be estimated is 
guided by the simple logic of causation in structural change depicted in figure 5. 
 
Figure 5: Simple logic of causation in structural change 
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Conditions exogenous to structural change are placed at the beginning of the causal chain. 
Following the chain from the left to the right, the degree of their endogenous character rises 
continually. In figure 5 one indicator, GINI79, has been added, which is constructed from 
secondary statistics, in order to describe the historical farm-land-distribution among farms. 
This indicator is the Gini-coefficient of farm-land-distribution between size-classes of farms 
in 1979 (see chapter 2.1.1). A higher initial Gini-coefficient, i.e. higher inequality in farm-
sizes, causes higher competitiveness of larger farms on the land-market resulting in their 
accelerated growth but reduced growth of smaller farms (Margarian, 2009). Because the 
pattern of structural change therefore is determined partly by the initial structural situation as 
well as by the economic environment, farmers’ long-term-expectation concerning their own 
opportunities and the surrounding farmers’ decisions, too, relate to these factors.  

Since farmers’ general attitudes result from these long-term-expectations (see chapter 2.1.1), 
the attitudes, too, are expected to depend on the exogenous economic environment. Farmers’ 
attitudes, which relate to each farmer’s expectation concerning the competitors’ future 
behaviour and his own opportunities, influence upon their exit-mobility. The exit-mobility in 
turn, due to the inevitable relatedness of agricultural production to the non-renewable resource 
of land, determines the remaining farms’ growth-dynamic. If realised demand for land is high, 
farm-exits might be accelerated further. These opportunities of growth determine the 
entrepreneurial farmers’ strategies. Entrepreneurial farmers are possible quantity-leaders 
(Huettel and Margarian, forthcoming) or first-movers in decisions. In contrast, conservative 
farmers as quantity-followers (ibid.) adopt their strategies after anticipating the 
entrepreneurial farmers’ decisions. Therefore, their strategic decision is placed at the end of 
the causal chain in figure 3. This causal logic of structural change from long-term conditions 
to short-term decisions is assumed for the following estimation of a respective formal model. 
It might be contested on the ground of theoretic considerations, but it is principally not open 
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for empirical validation (Pearl, 1998). Against it, the sign and the relative strength of the 
estimated causal relations or coefficients are open to empirical testing, once the assumed 
causal model is agreed upon. 

2.3.1 The structural-equation-model 

The relationship between farmers’ fundamental mental disposition, their strategic decisions 
and their restrictions and opportunities were then analysed with a path-analysis. The simple 
version of a structural-equation-model (SEM) (Bollen, 1989; Loehlin, 2004) applied therein 
allows for the differentiated simultaneous formulation of complex hypotheses. By the 
estimation of latent variables within these models, factor-loadings might be estimated 
simultaneously with covariances and causal coefficients. Due to the complexity of the causal 
model in the present application, here the factors have been constructed separately on the cost 
of efficiency of estimation. Structural models also allow for feedback-loops as well as for 
intervening variables. Direct, indirect and total effects can be calculated. The estimation of bi-
directed causation comes with the danger of non-identified estimators. Therefore, in the 
current application, a recursive model without feedback-loops is estimated. 

The basic model is (Bollen, 1989, p.80-81) 

y = By + Γx + ζ          (1) 

where  

B = m*m coefficient matrix 

Γ (Gamma) = m*n coefficient matrix 

y = m*1 vector of endogenous variables 

x = p*1 vector of exogenous variables 

ζ (Zeta) = m*1 vector of errors in the equations. 

In these structural models with observed variables, it is assumed that the observed variable 
resembles exactly the underlying construct without measurement-errors. Due to the recursive 
nature of the model in matrix B only coefficients below the diagonal are different from zero. 
Further, it is assumed that errors of the simultaneous equations are independent from each 
other. Therefore, the matrix of their covariances (Ψ) is diagonal. In contrast, covariances 
between all exogenous variables (the economic conditions) are estimated and stored in 
matrix Φ. Estimation is supposed to replicate the correlation-matrix, which is the starting-
point of estimation. The correlation-matrix is presented in the appendix (table A2). 

In the estimated model, all variables that are placed further left in the causal chain are allowed 
to affect all variables that are placed right of them in the causal chain. The resulting model is 
saturated with zero remaining degrees of freedom, therefore the replication of the initial 
correlations is perfect but an assessment of model-fit is not possible. As stressed before, an 

 13



assessment of the underlying logic is not the aim of the present study either. The strength and 
significance of estimated coefficients might be assessed, though (Pearl, 1998) by estimated 
coefficients and standard deviations. All estimated coefficients are presented in the appendix 
(table A3). The following interpretation of results concentrates on significant estimators, that 
is, coefficients wit a t-value of two or above. 

2.3.2 Results of the path-analysis 

The results of SEM can be presented in so-called path-diagrams, which facilitate the 
communication of assumptions and results of the complex models. Figure 6 presents the 
significant causal relations between variables as they are implied by the experts’ assessments. 
 
Figure 6: Causal relations between economic environment, structural situation, farmers’ 

attitude and strategic decisions 
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Source: Own figure 

Obviously, an insightful direct interpretation is very difficult due to the model’s complexity. 
Therefore, central relations are analysed in an isolated manner in the following paragraphs. 

Whether farmers are growth-oriented or not (MODERN) cannot be explained within this 
model. Therefore, this general attitude towards farm-development here remains quasi-
exogenous. MODERN has been explained, though, within a more detailed model relying on 
the theoretic foundation of strategic interaction on the land-market (chapter 2.1.1). The lower 
the potential and desire for extended demand on the land-market is, due to structural 
restrictions, the lower is the farmers’ growth-orientation or entrepreneurial attitude 
(MODERN) as perceived by the experts. Further relations between mental constructs are 
demonstrated by the path-diagram in figure 7. Here, the top-level arrows show that conditions 
of production and the initial farm-structure affect the entrepreneurial attitude (MODERN) as 
has been demonstrated in chapter 2.1.1.  
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Figure 7: Self-reinforcing circle of strategic growth-oriented behaviour, perception of 

status connected to farming and farming as life-style 
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Source: Own figure 

A further arrow indicates that the existence of an entrepreneurial attitude is strongly 
negatively related with the farmers’ fear from loss of status if exiting farming, as the 
respective high negative coefficient shows. On the contrary, the fear from loss of status relates 
positively to the perception that farmers perceive farming as a lifestyle, which is characterised 
by certain behavioural rules. Since a recursive SEM has been modelled, no empirical support 
exists for the dotted arrow. It might be hypothesised, though, that the behavioural rules, which 
are connected with farming as lifestyle, pose certain restrictions on entrepreneurial behaviour 
in agriculture. The dotted arrow with the second negative relation then closes the circle, which 
thereby receives a self-reinforcing character as symbolised by the circular arrow and the plus-
sign in the centre of the circle. These relations give an impression of how economic decision-
makers might adopt their aims to restrictions that determine their strategic behaviour. In this 
case, goals and values of farmers would at least be partially endogenous to the economic 
process. 

Another external factor (see figure 5) that influences farm-development-strategies is the 
availability of adequate job-opportunities for potential part-time farmers or exiting farmers 
(JOB; see figure 6)). Figure 8 shows the way it influences upon growth-strategies of farms 
and compares the influence with that of farmers’ attitudes. The left side of figure 8 shows that 
growth-orientation of entrepreneurial farms (ENTRGROW) is affected in various ways. 
Good off-farm job opportunities (JOB) reduce farm-exits due to tow efficiency of farms 
(DEFICITEXIT). Additional income-sources in the presence of inflexible labour-markets 
allow farmers to use residual labour on-farm, which results in very low opportunity-costs of 
farm-labour. Farm-exits due to low efficiency of farms support a growth-orientation of 
entrepreneurial farms. Its reduction in the presence of good job-opportunities therefore results 
in a negative indirect effect of off-farm job-opportunities on the growth-orientation of 
entrepreneurial farmers (curved greyish arrow). The positive direct effect of job-opportunities 
on growth-orientation offsets by far this indirect effect, though, resulting in a positive net-
effect of 0.29 (calculated from 0.36 minus 0.07). Nevertheless, the arrows at the bottom-part 
of figure 8 show that a high prevalence of an entrepreneurial attitude among farmers 
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(MODERN) contributes much stronger to the growth-orientation of farmers than the off-farm 
job-opportunities. MODERN is strongly determined by the initial and present farm-structure, 
though (chapter 2.1.1). 
 
Figure 8: Influence of regional job-opportunities on entrepreneurial and conservative 

farmers’ farm-development-strategies 
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Off-farm job-opportunities affect conservative farms’ growth-strategies via their positive 
impact upon farm-exits due to structural reasons (STRUCEXIT). These exits relate positive 
to income-diversification of conservative farms (CONSDIV) on one side and to growth-
strategies of conservative farms (CONSGROW) on the other side. A growing differentiation 
among conservative farms in full- and part-time farms should therefore be expected. The 
greyish arrows show, though, that the off-farm job-opportunities only exert a low effect on 
conservative farms’ growth strategies. This confirms results of other studies on the rather low 
impact of regional unemployment-rates on structural change in agriculture.5 The prevalence 
of an entrepreneurial attitude of farmers in the region and thereby the initial and present 
farm-structure seems to affect much stronger the conservative farms’ decision for income-
diversification. 

The next exogenous factor (see figure 5) to be analysed with respect to its impact upon 
farmers’ strategies is the farmers’ opportunities to invest in new activities (INVESTOPTION) 
in- and outside agriculture (figure 9). According to the experts’ assessments, the perceived 
loss of status in case of giving up farming (STATUS) positively relates to investment 
opportunities. That might be because in many rural areas farmers are among those inhabitants 
                                                 
5 Glauben et al. (2006) conclude for example from their empirical, regression-based analysis of regional factors 
that influence farm-exit-rates „that the declining number of farms is significantly influenced by characteristics of 
the farm-sector, whereas characteristics of the non-farm-economy seem to be less important“. In the study of 
Goetz and Debertin (2001) the regional unemployment-rate remains insignificant in its influence upon farm-exit-
rates. 
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who have the capability to realise investments; therefore, in regions with good business-
opportunities their status is rather high. Status therefore in a world of imperfect capital-
markets reflects also the economic advantage in access to capital. 
 
Figure 9: The relation between investment-opportunities and growth-orientation of 

farmers on one side and status-consciousness and structural dynamic on the 
other 
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Source: Own figure 

A high relevance of status leads to a reduced exit-mobility (JOBEXIT) and to reduced growth-
orientation especially of entrepreneurial farms (ENTRGROW) within agriculture. Much 
stronger than these negative indirect effects of investment opportunities on exit-mobility and 
growth-orientation of entrepreneurial farms via the status-effect, though, is the direct 
increasing effect of good investment-opportunities on these factors of structural dynamics.  

The indirect strengthening effect of entrepreneurial attitude of farmers (MODERN) on 
structural dynamics (exit-mobility and growth-orientation of entrepreneurial farms) is higher 
than the net effect of investment opportunities as the greyish arrows in the bottom part of 
figure 9 show. Obviously, where the entrepreneurial attitude of farmers is strong, exiting 
farming on the other hand has been recognised as a normal entrepreneurial reaction towards 
tight land-markets and no or little loss of status is connected with this decision. The resulting 
indirect impact upon structural dynamics could possibly explain the ambiguity of results of 
empirical studies on exogenous factors’ influences. 

Lack of profitability of agriculture (PROFITAGR) is the first exogenous factor (see figure 5) 
to be considered that relates directly to agriculture. Its impact on farmers’ strategies is 
summarised in figure 10. Low profitability of agriculture causes a reduced growth-orientation 
of entrepreneurial farms (ENTRGROW), a low desire for growth in land of conservative 
farms (CONSGROW) and consequently a reduced general growth-orientation (GROWTH). 
On the other hand, it is also related to a reduced exit-mobility (JOBEXIT). Therefore, a 
growth-regime of farm-stabilising strategies is expected. This confirms expectations formed 
based on the theory of strategic interaction with respect to the land-market (Margarian, 2009). 
Under conditions of low profitability of growth, the low exit-mobility shows that farmers are 
reluctant to exit from agricultural production due to various kinds of rents of the status-quo. 
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The low pressure on the land-market if growth-orientation is low allows even more farmers to 
stabilise their farms and to realise these rents sustainably. Rents of the status-quo, e.g., 
political rents, therefore might explain why land does not lie fallow as has been predicted for 
regions of low agricultural competitiveness repeatedly. 
 
Figure 10: The relation between competitiveness of agriculture in the district and 

growth-strategies of farmers 
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Source: Own figure 

The bottom part of figure 10 shows that if general growth-orientation is high on the contrary 
and land-markets are tight (LAND) entrepreneurial farmers intensify production 
(ENTRINTENS) and partly refrain from a pure strategy of growth in land. This shows that 
farmers do adopt their strategies to structural conditions in the course of time resulting in 
endogenous developments of regional regimes of growth.  

The second sectoral exogenous factor (see figure 5) to be considered is the initial inequality in 
land-distribution in 1979 (GINI79). It is the only indicator constructed from secondary data-
sources, but it does show some significant relations towards experts’ assessments (figure 11). 
Where the inequality of land distribution was high initially, natural quantity-leaders on the 
land-market existed. These would have grown rapidly, while the smaller farms would have 
acted as quantity-followers with reduced growth (Margarian, 2009). Accordingly, as figure 11 
shows, the general growth-orientation (GROWTH), that is, the growth-orientation of the 
majority of farms is rather low. On the other hand, entrepreneurial farmers intensify their 
production (ENTRINTENS) after the periods of rapid growth in land. This direct effect is 
only counterbalanced slightly by the indirect effect that a lower growth-orientation of the 
majority of farms causes a less tight land market (LAND) and thereby supports growth in land 
of competitive farms, i.e., less intensification (greyish arrow).  
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Figure 11: The impact of initial structure on present farm-development-strategies 
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On the other hand, in the entrepreneurial farmer’s shadow, many conservative farmers had 
been able to stabilise their full-time-farm, since none of them could establish as additional 
quantity-leader. Consequently, income-diversification of conservative farmers (CONSDIV) is 
not a frequent phenomenon in the respective districts. Rather, since they had been forced in a 
path of restricted growth in the past, conservative farmers want to grow in land 
(CONSGROW) further in order to stabilise their farms. Therefore, the initial farm-structure 
and the strategic interaction of farms can explain the disturbing observation, that many farms 
state a strong will for growth in land but at the same time, all of them restrict themselves to a 
minimum level of growth. 

Finally, the impact of the sustainable differences in attitude, which are determined to a high 
degree by the initial farm-structure (see chapter 2.1.1) on short-term decisions concerning 
farm-development, will be analysed (figure 12). The entrepreneurial attitude of farmers 
(MODERN) has a direct negative relation with a perceived loss of status if exiting farming 
(STATUS). Via the status-effect, the entrepreneurial attitude of farmers indirectly relates 
negatively to the perception of farming as a certain lifestyle (LIFESTYLE). One could 
conclude that a lack of entrepreneurial attitude, the fear of losing status and the perception of 
farming as a lifestyle measure the same concept. A more thorough analysis of the relations 
depicted in figure 12 shows, though, that the status-effect and the perception of farming as a 
lifestyle rather allow for a further differentiation of farmers’ attitudes.  

The fear from loss of status if exiting farming, which is strongly related to a low 
entrepreneurial attitude of farmers, consequently causes a low exit-mobility (JOB) of farmers. 
On the other hand, where exit-mobility is low, the general growth-orientation (GROWTH) is 
rather high, because growth helps a sustainable stabilisation of farms. The fear from loss of 
status is therefore indirectly positive related to stronger general growth-orientation (the left 
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greyish arrow in figure 12). The perception of farming as a lifestyle relates not as strongly to 
the entrepreneurial attitude of farmers, and the model explains its value only to a small 
degree. In contrast to the fear from loss of status, it has a significant direct negative impact 
upon general growth orientation.  
 
Figure 12: The impact of general growth-orientation of farmers and short-term 

decisions on farm-development 
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The contrary can be observed with respect to the growth-orientation of entrepreneurial 
farmers (ENTRGROW). Where the status-effect is high, especially the risk-aversion of 
entrepreneurial farmers seems to be higher and their growth-orientation is reduced. That 
means that growth-orientation of existing entrepreneurial farms is lower, the lower the 
predominance of entrepreneurial farms in a region is. In terms of strategic competition, this 
observation can be explained by the remaining ability to grow sufficiently by the many less 
competitive farms that act as quantity leaders and the lack of possibility of the few 
entrepreneurial farms to oust them out of production (Margarian, 2009).  

On the other hand, the higher the fear from loss of status is, the higher is also the perception 
of farming as a lifestyle. While lifestyle is negatively related to general growth-orientation, it 
relates positively to the growth-orientation of entrepreneurial farmers. These therefore seem 
to take advantage from the less competitive behaviour of non-entrepreneurial farmers. Due to 
the opposing influence of the fear from loss of status and the perception of farming as a life-
style on general growth-orientation and the growth-orientation of entrepreneurial farmers the 
impact of a lack of entrepreneurial attitude of farmers upon these strategies remains 
ambiguous. The question, under what circumstances the perception of farming as a lifestyle 
might dominate, cannot be answered, since the relevant factors are not in the model 
obviously. Therefore, the possibility remains open that cultural differences have at least some 
impact upon farmers’ growth-orientation. The idea of “cultural differences” still has to be 
reflected critically, though: Obviously, competitive farmers take their advantage of the 
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reduced competitive behaviour by the majority and are not under the influence of this 
“culture”. Therefore, the impression remains that it is mainly the combination of restrictions 
and opportunities in the presence of rents of the status quo, which shape regionally 
behavioural differences. 

3 Results and conclusions 

Foregone studies have demonstrated the impact of the initial farm-structure on farmers’ 
growth-orientation. Consequently, a coincidence of strategic behaviour motivated by the 
market with “cultural” differences, identified by external observers, is expected. Cultural 
differences in this case are regional differences in farmers’ behaviour. The empirical 
validation of this coincidence confirmed the theoretically derived result of endogenously 
evolving heterogeneity of farmers’ behaviour in the market. Therefore, concrete strategic 
adoptions of farmers not only relate to economic conditions and the present farm-structure but 
also to the fundamental growth-strategy that has evolved due to past conditions. The present 
paper showed that specific adoptions of farmers towards their environment can be explained 
economically within the framework of endogenously evolving heterogeneity. 

The experts’ assessment of the fundamental mental disposition of farmers could be explained 
with the historically caused distribution of land among farms and the present structure of 
production. The assumption that behavioural and cultural differences are exogenous to 
economic development is being questioned by these results. At least in part, mental 
differences are grounded in historical economic conditions. Fundamental mental differences 
respectively their historical causes can be shown to have a lasting influence on farms’ 
strategic development and the resulting production structure. Moreover, the results show that 
in the imperfect land-market, rather subtle mental differences like awareness of status or 
traditional values impact upon strategic decisions. While these subtle differences in attitude 
closely relate to the economically founded growth-orientation, their primary source remains 
open for further analyses. Therefore, conditions influence upon the observed structural 
change, which present data on observables alone do not reflect adequately. 

The consequences of these results might be rather painful in the eyes of “normal” economists 
and intervening policy. Farmers’ reaction to economic circumstances is mediated by initial 
conditions and evolving strategic attitudes towards growth and the kind of interaction with 
other farms. Therefore, a general optimal strategic choice does not exist from the farmer’s 
point of view. Economists in analysing structural change have to take account of specific 
regional conditions. Depending on the initial situation, very different dynamic equilibriums 
might be realised with different implications for social welfare. A non-ambiguous assessment 
of possible welfare-effects of political interventions might not be possible any more.  

On the other hand, it has been demonstrated that this specifity of structural change does not 
prevent the development of a general theoretic framework of structural development. This 
framework, which allows for endogenously evolving behavioural heterogeneity, is 
characterised, though, by more degrees of freedom than the special case of neoclassical 
theory, which still applies for the case of perfect competition. Somehow counter intuitively, it 
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might finally be the recognition of the specifity of economic developments that paves the way 
for a general theory of structural change (in agriculture). 
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Factor Associated statements and their relation with the factor
+ “Without investment-support profitability of arable farming  would be questionable.”
+ “Without investment-support profitability of pig- and poultry-production would be questionable.”
+ “Without investment-support profitability of horticulture would be questionable.”
+ “Without investment-support profitability of milk-production would be questionable.”
+ “Farmers should invest more in new types of production.”
+ “Full-time-farms have additional sources of income apart from their farm”.
- “If farmers invest too little it is due to risk-aversion of banks.”
+ “If a farmer here looks for non-farm-employment he will be successful.”

STATUS + “Exiting from farming implies for farmers a loss in status.”
+ “If necessary, farmers support each other based on trust."

+ “Farmers’ families are willing to sacrifice short-term profits or consumption, in order to secure 
future stability of the farm."

+ “Income from off-farm-labour is also spent for the financial stabilisation of the farm."
JOBEXIT + “If off-farm-earnings per hour exceed income from farming, farmers exit the sector."

+ “Exiting farms are characterised by low labour-efficiency."

ENTRGR

ENTRINTENS

CONSGR

CONSDIV

PROFITAGR

INVESTOPTION

JOB

LIVESTILE

DEFICI

STRUCEX

GROWTH

LAND

Appendix 
 
A1) Factors and related statements that were assessed by the experts 

+ “Exiting farms are characterised by  low management-ability."
+ “Exiting farms are characterised by deficits in investments."
+ “Exiting farms occupy less land than surrounding farms."
+ “Famers of exiting farms are characterised by good opportunities for non-farm-earnings."
+ “Exiting farms are characterised by deficits in investments."
+ “Farms exit in the course of farm-succession."
+ “Demand for land is higher than supply of land."
+ “In large arable farms in the district non-family-labour is occupied."
+ “Farms in the district cooperate contractually with each other."
+ “Demand for land is higher than supply of land."

+ “The necessary employment of non-family-labour represents a restriction on growth, because the 
necessary rapid accompanying growth is not possible."

+ “Change to part-time-farming is a reaction towards missing possibilities for growth due to the tight 
land-market."

+ “Profitability of necessary investments in milk-production would be questionable without 
investment-aid."

+ “Non-exiting entrepreneurial full-time farms follow the strategy of growth in land."

+ “Non-exiting entrepreneurial full-time farms follow the strategy of offering services, which are 
related to agriculture."

+ “Non-exiting entrepreneurial full-time farms follow the strategy of cooperation with other farms."
+ “Non-exiting entrepreneurial full-time farms follow the strategy of growth unrelated to land."
+ “Non-exiting entrepreneurial full-time farms follow the strategy of specialisation.”

- “Non-exiting entrepreneurial full-time farms follow the strategy of offering services, which are 
related to agriculture."

+ “Non-exiting conservative full-time farms follow the strategy of growth in land.”
- “Non-exiting conservative full-time farms follow the strategy of growth unrelated to land."

+ “Non-exiting conservative full-time farms follow agricultural niche-strategies such as ecological 
production, breeding etc.”,

+ “Non-exiting conservative full-time farms follow the strategy of non-agricultural diversification of 
their farm."

+ “Non-exiting conservative full-time farms follow the strategy of diversifying income via off-farm-
work, for example by spouse or farm-successor."

+ “Non-exiting conservative full-time farms follow the strategy of changing their organisation 
towards part-time-farming."

+ “Non-exiting conservative full-time farms follow the strategy of offering services, which are 
related to agriculture."

OW

OW

TEXIT

IT

 
Source: Own table 



 

A2) Correlation-matrix of variables from the structural-equation-model 

1.00
83

-0.13 1.00
83 83

-0.19 0.14 1.00
74 74 109

0.11 0.26 -0.09 1.00
74 74 109 109

0.16 0.26 0.00 0.15 1.00
75 75 92 92 108

-0.11 0.05 0.29 0.01 -0.05 1.00
54 54 73 73 70 81

-0.21 -0.09 0.11 -0.05 -0.09 0.51 1.00
56 56 81 81 72 68 86

-0.04 0.00 0.06 0.09 -0.12 -0.09 -0.04 1.00
75 75 92 92 108 70 72 108

0.19 0.03 -0.11 0.04 -0.04 -0.13 -0.11 -0.36 1.00
75 75 92 92 108 70 72 108 108

0.04 0.17 -0.02 0.26 0.43 -0.03 -0.20 -0.05 -0.20 1.00
67 67 90 90 88 69 74 88 88 101

-0.02 0.02 -0.02 0.03 0.25 0.08 -0.05 0.12 -0.28 0.66 1.00
67 67 90 90 88 69 74 88 88 101 101

-0.09 0.03 0.12 -0.06 -0.19 -0.09 0.05 -0.02 0.20 -0.55 -0.82 1.00
82 82 107 107 108 80 86 108 108 101 101 137

-0.22 0.36 0.19 -0.02 0.03 -0.12 -0.21 -0.07 -0.05 -0.12 -0.07 0.12 1.00
83 83 108 108 108 81 85 108 108 100 100 136 144

0.14 -0.10 0.00 -0.15 0.15 -0.04 -0.36 0.05 -0.16 0.09 0.00 0.07 0.18 1.00
54 54 73 73 70 81 68 70 70 69 69 80 81 81

0.15 0.11 -0.17 0.22 0.05 0.02 -0.08 0.01 0.14 0.29 0.30 -0.11 0.05 0.31 1.00
54 54 73 73 70 81 68 70 70 69 69 80 81 81 81

-0.11 0.12 0.13 0.21 0.33 0.12 0.18 -0.27 -0.01 0.11 0.06 -0.14 0.07 -0.02 -0.21 1.00
54 54 73 73 70 81 68 70 70 69 69 80 81 81 81 81

6 7 81 2 3 4

16

13 14 15

12

13

14

15

8

9

10

11

PROFITAGR

INVESTOPTION

MODERN

GINI79

JOB

1

2

3

4

5

6

7

LIVESTILE

STATUS

LAND

GROWTH

DEFICITEXIT

JOBEXIT

CONSGROW

ENTRINTENS

ENTRGROW

STRUCEXIT

CONSDIV

169 10 11 125

 
Remark: top-line: Pearson’s correlation-coefficients; bottom-line: number of observations 
Source: Own table 
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A3) Estimated causal coefficients from the structural-equation-model 
influences

upon... Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff Coeff

CONSDIV

CONSGROW -0.11 -0.9

ENTRINTENS 0.01 0.1 0.03 0.3

ENTRGROW 0.13 1.1 0.05 0.5 -0.13 -1.1

STRUCEXIT 0.27 * 2.3 0.23 * 2.2 -0.06 -0.5 0.04 0.4

LAND -0.02 -0.2 0.21 1.8 0.37 * 3.2 0.13 1.2 -0.06 -0.6

GROWTH -0.17 -1.3 -0.17 -1.4 -0.05 -0.4 -0.23 -1.8 0.05 0.4 0.56 * 4.9

DEFICITEXIT -0.03 -0.3 0.15 1.3 0.17 1.4 0.29 * 2.8 -0.01 -0.1 -0.12 -1.1 -0.11 -1.0

JOBEXIT 0.10 0.8 0.02 0.2 0.05 0.4 -0.06 -0.5 0.09 0.8 -0.06 -0.5 -0.32 * -2.9 -0.35 * -3.4

LIVESTILE -0.17 -1.1 0.24 1.6 0.22 1.4 0.38 * 2.7 0.45 * 3.2 -0.05 -0.4 -0.36 * -2.8 -0.23 -1.7 -0.07 -0.5

STATUS -0.29 -1.3 -0.23 -1.1 0.21 0.9 -0.62 * -3.2 0.10 0.5 0.08 0.4 0.09 0.4 0.31 1.6 -0.52 * -2.6 0.59 * 3.9

MODERN -0.37 * -2.0 0.04 0.2 0.39 * 2.2 -0.19 -1.1 0.12 0.7 -0.07 -0.4 0.10 0.6 0.16 0.9 -0.18 -1.0 -0.03 -0.2 -0.79 * -12.9

GINI79 -0.24 * -2.0 0.41 * 4.1 0.24 * 2.3 0.01 0.1 0.04 0.4 -0.04 -0.3 -0.24 * -2.5 -0.10 -1.0 -0.05 -0.5 -0.10 -1.2 0.01 0.2 0.12 1.1

PROFITAGR 0.10 0.8 -0.34 * -2.8 -0.04 -0.3 -0.42 * -3.8 0.16 1.4 0.17 1.5 -0.41 * -4.0 0.02 0.2 -0.26 * -2.4 0.08 1.0 -0.02 -0.3 0.10 0.9

INVESTOPTION 0.15 1.1 0.18 1.4 -0.21 -1.5 0.47 * 4.1 -0.10 -0.8 0.00 0.0 0.24 * 2.1 0.00 0.0 0.40 * 3.4 0.11 1.2 0.22 * 3.4 -0.19 -1.6

JOB -0.15 -1.2 0.07 0.6 0.15 1.2 0.36 * 3.4 0.27 * 2.6 -0.02 -0.2 0.26 * 2.6 -0.24 * -2.4 0.09 0.8 0.10 1.2 0.00 0.0 -0.18 -1.6

JOBEXIT LIVESTILE STATUS MODERNSTRUCEXIT LAND GROWTH DEFICITEXITCONSDIV CONSGROW ENTRINTENS ENTRGROW

t-value t-value t-value t-valuet-value t-value t-value t-valuet-value t-value t-value t-value

 
Source: Own table 
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