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STRUCTURAL ADJUSTMENT OF SWISS DAIRY FARMS  

- FARM EXIT AND FARM TYPE CHANGE  

Alexander Zorn1, Franziska Zimmert 

Abstract 

This paper analyses which factors drive the structural change in Switzerland. We focus on dairy 

farms to examine why farmers abandon farming or change to another production type. Using 

administrative data from the agricultural policy information system, the results from logistic 

regression show that retirement is one of the main reasons for farm exits. Besides, dairy farms 

that are more specialized exhibit higher probabilities of farm exit whereas farm size and the 

adherence to organic or animal welfare standards reduce the exit probabilities. Farm type 

changes occur rather at younger age and by farms that are acquainted with organic and free-

range animal husbandry. These findings highlight the viability of small and less specialized 

farms in the Swiss dairy sector and the relevance of product differentiation. 
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1 Introduction 

Structural change in agriculture is ubiquitous and persistent. Farms cease operations whereas 

others grow in size. Some farms specialize in certain farm enterprises whereas others diversify 

into new farm units or farm related business units. Representing these different structural de-

velopments and understanding what exactly happens in the farming sector is of high political 

importance. 

Structural change is particularly pronounced in Swiss dairy farming contributing to a relatively 

high decline of the number of farms compared to other farm types (AGRISTAT et al., 2019). Over 

the last 20 years, both the number of dairy farms and of dairy cows have decreased, while the 

quantity of milk produced has remained relatively constant (AGRISTAT et al., 2019; OBRIST, 

2019). Around 30 percent of Swiss farms belong to the dairy farm type (ZORN, 2020). Dairy 

farming is the most important branch of Swiss agriculture with a share of over 20 percent to the 

output value of the agricultural sector (OESCHGER, 2013; BFS, 2019). 

The Swiss dairy market, however, is characterized by decreasing added value (BOKUSHEVA et 

al., 2019). While the number of dairy cows is shrinking, the number of suckler cows is steadily 

increasing (RÜSSLI, 2019). The growing share of specialised suckler cow farms (their share has 

grown from three percent in 2000 to eight percent in 2018, ZORN, 2020) is explained by con-

sumer demand for meat from natural livestock farming and extensive use of meadows and pas-

tures (BRINER et al., 2012). This development is supported by animal welfare and biodiversity 

payments (OECD, 2015) and diverse labelling schemes (PUSCH, 2015; BOESSINGER et al., 

2018). Anecdotal evidence suggests that many small and medium sized dairy farms resign from 

milk production and change to suckler cows. This is explained by barriers to growth and the 

relieve of labour from the burden of milking. Furthermore, if young dairy farmers’ situation 

does not allow specialisation, they alternatively often diversify farm business (KRAMMER et al., 

2012). The structural developments of the dairy farm sector are of high importance for Swiss 
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agricultural, environmental as well as regional policies. Furthermore, the Swiss agricultural 

sector can provide a relevant blueprint for neighbouring European regions. 

Previous analyses of structural change in agriculture focus on factors explaining general farm 

exit (BREUSTEDT et al., 2007; KAZUKAUSKAS et al., 2013; ROESCH et al., 2013; KATCHOVA et 

al., 2017; SAINT-CYR et al., 2019) some of which considering specifically dairy farms 

(THIERMANN et al., 2019). The issue of farm diversification is analysed (WEISS et al., 2000; 

HANSSON et al., 2010; DELAME et al., 2015) either as regards income diversification by taking 

up off-farm employment (RØNNING et al., 2006; BARNES et al., 2015; WELTIN et al., 2017) or 

on-farm diversification (VIK et al., 2011; MERANER et al., 2015). Only recent studies shed light 

on the structural development of farm types (STORM et al., 2016; NEUENFELDT et al., 2019; 

SAINT-CYR et al., 2019). STORM et al. (2016) reveal different exit probabilities and growth rates 

between farm types. NEUENFELDT et al. (2019) point to the relevance of farms’ “historic spe-

cialisation” for structural change at regional level. Accounting for spatial interactions in the 

analysis of farm exit, SAINT-CYR et al. (2019) also find considerable variation between farm 

types. 

We contribute to the literature by providing empirical evidence for the driving factors of farm 

type changes, i.e., switches from milking to another related branch of farming such as suckler 

cow husbandry. The structural development of dairy farms is linked to questions of the intensity 

of agricultural production (e.g. in case of specializing, dairy farming may be accompanied with 

farm growth) or the question of income diversification (e.g. in case of less intensive farming, 

suckler cows) and therefore relevant for the agricultural market, income and environmental 

issues. 

This paper is structured as follows: The next section gives an overview on prior studies and 

proposes hypotheses. The third section describes the data and shows descriptive findings before 

the methodological approach is explained. The following section presents the regression results. 

The last section concludes. 

2 Literature review and hypotheses 

The literature review focuses on studies on dairy farms’ development. Our specific interest lies 

on the one hand on farm exits and, on the other hand, on changing the farm type, i.e. leaving 

specialised dairy farming in favour of other farm types. Based on the review of empirical liter-

ature, we develop hypotheses on factors influencing dairy farm exits and farm type changes. 

ZIMMERMANN et al. (2006) identify in a literature review technological progress, price relations 

(between production factors), market structure, human capital, demographic development, em-

ployment of household members (on- vs. off-farm work) and agricultural policies as general 

drivers of structural change. Regarding the farm household, a higher age of the farm operator 

is supposed to increase the exit probability (GALE, 2003) while the existence of a farm successor 

is expected to decrease this probability (DONG et al., 2016). Moreover, with larger family size, 

the probability to have a farm successor increases since incentives and labour resources for 

farm growth are available (WEISS, 1999). Hence, we expect a lower exit probability with an 

increasing number of family workers resulting in a decrease of the exit probability. 

Additionally, the farm structure is usually considered as driver for farm exits. In case of dairy 

farms, farm size is measured by the number of cows (THIERMANN et al., 2019). With an in-

creasing number of cows, the exit probability is supposed to decrease (BRAGG et al., 2004). 

Given the relatively small herd sizes of Swiss dairy farms compared to neighbouring countries, 

larger farms may reap considerable scale economies. A high stocking rate can increase dairy 

profitability (MA et al., 2020) and on the one hand can be considered as an indicator of farm 

growth and correspondingly lower exit or change probabilities (ZIMMERMANN et al., 2012); on 

the other hand, it could also indicate growth barriers due to scarce farm land. Farm specialisa-

tion (proxied by the Herfindahl-Hirschman index (PIET, 2016)) could either result in higher 



 

201 

dairy profitability and stability or increase income volatility (BRAGG et al., 2004) and thus the 

probability of farm exit or farm type change. 

Another important factor for dairy farms’ development is their orientation in terms of differen-

tiation, i.e. quality labels. A prominent share of organic milk characterizes the Swiss milk mar-

ket. Organic farming allows especially dairy farms to increase the selling price and to reduce 

farm vulnerability (HOFER, 2002; BOUTTES et al., 2019). Organic dairy farms in Switzerland 

attain higher incomes despite smaller herd sizes (HOOP et al., 2019). In Swiss agriculture, ani-

mal welfare standards, offer further potential to differentiate: “Animal welfare through housing 

system” (BTS [Besonders Tierfreundliche Stallhaltungssysteme]) and “regularly keeping ani-

mals outdoors” (RAUS [Regelmässiger AUSlauf ins Freie]) are supported by direct payments. 

These programmes not only allow differentiating between specific animal welfare qualities, but 

they also provide public subsidies. Hereby we expect a lower exit probability. However, the 

adherence to the requirements of RAUS can also form a growth barrier since its fulfilment could 

be more challenging for larger farms. The milk market conditions are considered by the indexed 

milk price. 

Swiss agriculture is highly subsidized (OECD, 2019). To reflect the dependency of farms from 

direct payments, we expect a stabilising effect from the sum of direct payments a farm receives 

(HOFER, 2002; BREUSTEDT et al., 2007). Furthermore, the relation of direct payments to a farm’s 

standard output2 allows further insights into the strategic orientation on direct payments (e.g. 

by focusing on extensive production and biodiversity payments) versus a more pronounced 

market orientation. With decreasing dependence from public subsidies, we expect a lower exit 

and change rate. 

Structural adjustment can considerably differ between regions (HUETTEL et al., 2009; 

ZIMMERMANN et al., 2012). The regional differentiation in valley, hill and mountain region, 

allows considering such effects. Across farm types, Swiss farm exit rates increase with more 

difficult production conditions from the valley to the mountain region (ZORN, 2020). We expect 

a similar effect for dairy farms (HOFER, 2002). 

Off-farm comparative income reflects the attractiveness of off-farm job opportunities. This is 

relevant for both farm exits as well as for part-time work. With increasing opportunity costs of 

staying in the agricultural sector due to higher off-farm incomes, we expect a higher exit rate 

as well as a higher rate of change to less labour intensive farm types such as suckler cows. For 

Swiss dairy farmers, LIPS et al. (2016) determined a high preference to stay in this business. By 

the means of a discrete choice experiment, they quantified the necessary yearly income com-

pensation for changing from dairy to suckler cows at around 50 000 CHF. Generally, the em-

pirical effect of off-farm labour on farm exit is not clear (RAMSEY et al., 2019). Finally, the 

unemployment rate at cantonal level is considered to represent the labour market conditions.  

3 Data 

We use annual panel data on the farm level for the years 2000 to 2018 from the Federal Office 

for Agriculture (FOAG) to empirically test the proposed hypotheses. The FOAG collects the 

data in the context of the management of direct payment programs, called agricultural policy 

information system (AGIS). The dataset represents a general farm register, so it corresponds to 

a census of all Swiss farms. The use of administrative data typically involves a larger sample 

size (in contrast to surveys) and less potential for measurement errors. 

In order to avoid distortions caused by extremes at the lower tail of the distribution, we refer to 

the definition of an agricultural holding used by the Federal Statistical Office (FSO). This def-

inition is based on minimum farm sizes (such as 1 ha of farm land area, 30 ares of special crops 

 
2 The standard output is the average monetary value of agricultural production at producer prices (EUROSTAT, 

2018). The standard output includes the costs of production and excludes direct payments. 
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or minimum animal numbers (FSO, 2016)). Farms that do not meet these minimum standards 

are excluded from the analysis. In accordance with the selection criteria used by the Swiss farm 

accountancy data network (FADN), year-round farms (in contrast to summering farms) and 

farming cooperatives were considered for the present analysis (RENNER et al., 2019). Regarding 

the legal form, only natural persons or ordinary partnerships are included (hereby excluding 

companies with shared capital or public companies). 

Since our focus lies on dairy farms, we consider only farms, which are at least once classified 

as dairy farm3 during the period of observation (2000-2017) and which received direct payments 

in at least one year. All other farms are not considered in this analysis. 

One major advantage of the data set is its panel structure. The panel structure allows analysing 

individual farm behaviour over a long period. Hence, we can use the panel data to define out-

come variables of interest, i.e., farm exits and changes of the main production type. 

A farm exit is a binary variable indicating the last period a farm received direct payments. Direct 

payments in Switzerland are provided for farmers younger than 66 years. Farmers that pass this 

age threshold without handing over the farm to a younger farmer are considered as farm exit, 

too. This classification is justified by the low attractiveness to take over the farm and supported 

by the data. 

A change of the farm type is a binary variable taking up one if a dairy farm changes its main 

production type into the suckler cow farm type or related combined farm type. For this, we 

classified farm types into five categories according to the importance of cattle with specific 

consideration of dairy and suckler cows. Class 1 consists of specialised dairy farms and class 5 

of arable crop and granivore farms.4 

Table 1 shows descriptive statistics of the outcome variables. We observe about 440,000 data 

points (about 30,000 farms) of which about two percent experiences an exit between 2000 and 

2017. About one percent of all observations change their main production type from dairy farm 

to farm class 3, suckler cow production. 

Table 1:  Summary statistics of outcome variables 

Variable Mean 
Standard de-

viation 

Number of 

farms 

Number of ob-

servations 

Farm exit 0.018 0.132 29,871 441,838 

Farm type change: 

from dairy to suckler cow 
0.011 0.102 29,853 441,567 

Source: Own calculations based on AGIS 2000-2017. 

The explanatory variables are shown in Table 2. As expected for European family farms, mainly 

family members carry out the work on Swiss dairy farms. Only about 13 percent have non-

family employees. The average herd size in the pooled sample is 16.3 dairy cows, which is 

relatively small for dairy farms in the European context. A considerable share of the farms are 

organic (12 percent) and three out of four farms keep their cows regularly outdoor. 

The Herfindahl-Hirschman index (PIET, 2016) based on 29 farm enterprises (sum of squared 

enterprises’ shares in farm’s total standard output) describes the degree of specialisation of a 

farm. The average value of 0.412 indicates that Swiss dairy farms are relatively diverse. Direct 

 
3 Farm types in Switzerland are classified according to physical criteria such as stocking rate, the share of arable 

land in a farm’s utilisable agricultural area (UAA) and the shares of animal species in farm total or cattle livestock 

units (LU) (MEIER, 2000; HOOP et al., 2019). 
4 Class 1 of the farm typology consists of the farm type specialised dairy (share of dairy in farm’s cattle LU 

25 %<), class 2 comprises specialised cattle farms (75 %< share of cattle in farm’s total LU), class 3 covers spe-

cialised and combined suckler cow farms (25 % share of suckler cow in cattle LU) and combined cattle farms, 

class 4 represents non-cattle ruminants such as horses, sheep and goats whereas class 5 consists of arable crop, 

specialised crop and granivore farms. 
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payments’ total is 47,729 CHF per farm. This corresponds to 42 percent of farm’s standard 

output. The regionally differentiated mean of the annual salary in the second and third sector is 

included to depict the off-farm job opportunities of the farmer. It amounts on average to 63,763 

CHF. The milk price decreased during the period of analyses almost constantly by more than 

20 %; we used three-year averages of this price index to reflect the medium-term impact.  

Table 2:  Summary statistics of explanatory variables 

Variable Mean Standard deviation 

Number of workers (family)   

1 0.084 0.278 

2 0.362 0.481 

3 0.297 0.457 

4 0.177 0.382 

5 0.045 0.206 

5< 0.035 0.183 

Apprentices (binary) 0.029 0.168 

Employees (binary) 0.126 0.332 

Age of the farmer (years) 45.064 13.484 

Direct payments in 1000 CHF 47.729 27.681 

Ratio of direct payments / SO 0.421 0.226 

Number of dairy cows 16.322 12.175 

Stocking rate (LU/UAA) 1.414 0.934 

Organic farm (binary) 0.123 0.328 

Animal welfare housing system (BTS, binary)  0.354 0.478 

Regularly keeping animals outdoors (RAUS, binary) 0.755 0.430 

Herfindahl-Hirschman index (0: diversified, 1: specialised) 0.412 0.115 

Comparison salary in 2nd and 3rd sector in 1000 CHF 63.763 5.554 

Milk price index (2015: 100) 115.881 10.175 

Unemployment rate (Canton level) 0.024 0.009 

Valley region 0.217 0.412 

Hill region 0.353 0.478 

Mountain region 0.430 0.495 

Number of observations 441,838  

Source: Own calculations based on AGIS 2000-2017, milk price data from the FSO and unemployment data from 

the State Secretariat for Economic Affairs SECO.  

Additionally, we also control for regional characteristics (administrative and agricultural zones) 

that may consider regional policies, but also topographical or climatic particularities. A small 

share of 22 percent of the dairy farms is located in the valley region, 35 percent are in the hill 

region and most of them are located in the mountain region. Furthermore, we add information 

on the main production type according to a farm typology of five categories reflecting their 

proximity to dairy production, which is depicted in Table 3. 

 

4 Method 

Due to the binary nature of the outcome variables, we use multivariate logistic regression to 

analyse how different factors contribute to farm exits and changes. In general, the conditional 

probability of the outcome variable 𝑦 taking up 1 is denoted by 

𝑃(𝑦𝑖 = 1 |𝑥𝑖 , 𝛽) = 𝛬(𝑥𝑖´𝛽) =  
exp (𝑥𝑖´𝛽)

1 +  exp (𝑥𝑖´𝛽)
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where 𝑖 is the farm index, 𝑥 a set of explanatory variables, 𝛽 a vector of coefficients and 𝛬 the 

logistic function. Hence, 𝛽 corresponds to the coefficients of a linear regression on the loga-

rithm of the odds 

log (
𝑃(𝑦𝑖 = 1 |𝑥𝑖 , 𝛽)

1 −  𝑃(𝑦𝑖 = 1 |𝑥𝑖 , 𝛽)
) =  𝑥𝑖´𝛽 +  휀𝑖  

with an error term 휀. The standard errors of these coefficients are clustered on farm level. 

As we are interested in the estimated marginal effect 

𝛿 𝑃(𝑦𝑖 = 1 |𝑥𝑖 , �̂�)

𝛿 𝑥𝑖𝑗
= 

𝛿 𝐸(𝑦𝑖 |𝑥𝑖)

𝛿 𝑥𝑖𝑗
=  𝜆(𝑥𝑖´�̂�)�̂�𝑗 

of variable 1,… 𝐽, the sign of 𝛽 can only inform about the direction of the effect. To interpret 

the size, we indicate average marginal effects  

𝐴𝑀�̂�𝑗  =  
1

𝑁
∑

𝛿 𝑃(𝑦𝑖 = 1 |𝑥𝑖 , �̂�)

𝛿 𝑥𝑖𝑗

𝑁

𝑖=1

 

for selected variables. 

5 Results 

Before turning to the multivariate analysis, we show summary statistics for the explanatory 

variables by differing values of the outcome variables. Similar to Table 2, the following Tables 

3 and 4 illustrate how the (unconditional) means differ between the group of farms without and 

with exit or change respectively. Exit (change) observations represent the last observation of 

an abandoning (changing) farm, whereas all other farms as well as previous years’ observations 

of an abandoning (changing) farm are summarized in the column “Farm exit (Farm type 

change) = 0”. 

Not surprisingly, Table 3 shows that older farmers are more likely to exit farming. Exiting farms 

employ fewer family workers and a lower share of these farms employ non-family workers. 

This could be linked to the smaller average herd size (12 dairy cows) of exiting farms, requiring 

less work input. The Herfindahl-Hirschman index as a measure of specialisation indicates a 

higher degree for exiting farms, which contradicts our expectation. Larger farms (measured 

either in employees or dairy cows) seem to be less concerned by an exit. 

The share of farmers fulfilling additional standards, such as organic, animal welfare through 

housing system and regularly keeping animals outdoor (free range) is significantly lower for 

exiting farms. Likewise, total direct payments are considerably lower for farms that leave the 

sector. This can be partly explained by smaller herd size and lower production system payments 

(such as organic or animal welfare payments) of exiting farms. 

The comparison salary in the second and third sector is slightly higher for the exiting group. 

Concerning the agricultural regions, we cannot find any systematic, large difference between 

those farms without and with exit. The only significant difference can be found for the valley 

region. Majority of farms exit directly from dairy farming and do not change their farming type 

before. 

Within the farms that do not exit, changes of farm types may occur. Here, our specific interest 

lies on changes to the suckler cow farm types (group 3). The descriptive statistics of the farms 

that change their farm type to suckler cow and those who do not are illustrated in Table 4. There 

is no significant difference concerning the farmer’s age between the group with and without 

change. Production type changing farms are on average smaller (number of dairy cows) and 

exhibit higher shares of organic and free range but lower animal welfare housing production 

systems. Finally, farm type change occurs more often by less specialised dairy farms. Regional 
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differences are slightly more pronounced compared to the exit analysis. More farms in the hill 

and mountain region change to suckler cow production.  

Table 3:  Summary statistics of staying and leaving farms 

 Farm exit = 0 Farm exit = 1 Mean difference  

between groups Variable Mean Std. dev. Mean Std. dev. 

Age of the farmer (years) 44.930 13.399 52.471 15.904 7.541 *** 

Number of workers (family)       

1 0.082 0.274 0.199 0.399 0.116 *** 

2 0.360 0.480 0.461 0.498 0.100 *** 

3 0.298 0.458 0.207 0.405 -0.091 *** 

4 0.179 0.383 0.097 0.296 -0.082 *** 

5 0.045 0.208 0.018 0.134 -0.027 *** 

5< 0.035 0.184 0.018 0.133 -0.017 *** 

Apprentices (binary) 0.029 0.169 0.011 0.105 -0.018 *** 

Employees (binary) 0.126 0.332 0.103 0.304 -0.023 *** 

Direct payments in 1000 CHF 48.007 27.639 32.424 25.591 -15.583 *** 

Ratio of direct payments / SO 0.421 0.226 0.422 0.230 0.001  

Number of dairy cows 16.407 12.165 11.634 11.767 -4.773 *** 

Stocking rate (LU/UAA) 1.414 0.934 1.385 0.959 -0.029 *** 

Organic farm (binary) 0.124 0.329 0.071 0.256 -0.053 *** 

Animal welfare housing system 

(BTS, binary)  
0.357 0.479 0.187 0.390 -0.170 *** 

Regularly keeping animals out-

doors (RAUS, binary) 
0.759 0.428 0.574 0.495 -0.185 *** 

Herfindahl-Hirschman index 0.411 0.115 0.444 0.133 0.033 *** 

Comparison salary in 2nd and 3rd 

sector in 1000 CHF 
63.752 5.552 64.393 5.599 0.641 *** 

Milk price index (2015=100) 115.907 10.172 114.430 10.185 -1.477 *** 

Unemployment rate 0.024 0.009 0.024 0.009 0.001 *** 

Valley region 0.217 0.412 0.229 0.420 0.012 ** 

Hill region 0.353 0.478 0.349 0.477 -0.004  

Mountain region 0.430 0.495 0.422 0.494 -0.008  

Farm class       

1: Specialised dairy farms 0.665 0.472 0.722 0.448 0.057 *** 

2: Specialised cattle farms 0.169 0.375 0.144 0.351 -0.025 *** 

3: Suckler cow farms and 

combined cattle farms 
0.077 0.267 0.073 0.261 -0.004 *** 

4: Horse/sheep/goat farms 0.012 0.107 0.017 0.131 0.006 *** 

5: Arable crop, granivore 

farms 
0.077 0.266 0.043 0.202 -0.034 *** 

Number of observations 433,768  8,070    

Notes: *** p<0.01, ** p<0.05, * p<0.1.   Source: Own calculations based on AGIS 2000-2017, milk price data from 

the FSO and unemployment data from the SECO. 

In the following section, we will analyse if these unconditional findings will turn out to be 

robust in a multivariate regression approach. Table 5 presents the results of two logistic regres-

sion models: (1) exit from farming and (2) the change of farm type from dairy to suckler cow 

types. Notice that average marginal effects are illustrated. For variables, whose squared terms 

or other interactions are included in the logistic models, the overall marginal effect is given. 

For selected continuous variables (age, dairy herd size, Herfindahl-Hirschman index, direct 

payments), graphical illustrations of marginal effects are provided.  
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First, the results of the model “(1) Exit” from farming are presented. The probability of farm 

exit increases with age, employees, the dependence on direct payments, the degree of speciali-

sation, off-farm opportunity costs of labour and difficulty of production (in hill and mountain 

regions). Against farm exit work a large number of family workers, large herd size, quality and 

animal welfare programs (organic, BTS, RAUS), elevated cantonal unemployment as well as 

increasing direct payments. E.g., additional 1000 CHF of direct payments lower the exit prob-

ability by 0.05 percentage points.  

Table 4:  Summary statistics of farms that keep dairy farm type and those who 

  change to suckler cow farm types 

 Farm type change = 0 Farm type change = 1 Mean difference be-

tween groups  Variable Mean Std. dev. Mean Std. dev. 

Age of the farmer (years) 45.065 13.487 44.895 13.355 -0.170  

Number of workers (family)       

1 0.084 0.277 0.095 0.293 0.011 ** 

2 0.362 0.481 0.378 0.485 0.016 ** 

3 0.297 0.457 0.282 0.450 -0.015 ** 

4 0.177 0.382 0.165 0.371 -0.013 ** 

5 0.045 0.206 0.046 0.210 0.002  

5< 0.035 0.183 0.034 0.181 -0.001  

Apprentices (binary) 0.029 0.168 0.023 0.151 -0.006  

Employees (binary) 0.126 0.332 0.128 0.334 0.002 *** 

Direct payments in 1000 CHF 47.752 27.669 44.040 27.598 -3.711 *** 

Ratio of direct payments / SO 0.422 0.226 0.424 0.182 0.002  

Number of dairy cows 16.342 12.200 13.974 8.801 -2.368 *** 

Stocking rate 1.415 0.938 1.342 0.560 -0.073 *** 

Organic farm (binary) 0.122 0.327 0.161 0.368 0.039 *** 

Animal welfare housing system 

(BTS, binary)  
0.354 0.478 0.325 0.469 -0.029 *** 

Regularly keeping animals out-

doors (RAUS, binary) 
0.777 0.430 0.770 0.421 0.014 ** 

Herfindahl-Hirschman index 0.412 0.115 0.405 0.112 -0.007 *** 

Comparison salary in 2nd and 3rd 

sector in 1000 CHF 
63.764 5.557 63.421 5.183 -0.344 *** 

Milk price index (2015=100) 115.873 10.176 116.636 10.043 0.763 *** 

Unemployment rate 0.024 0.009 0.023 0.009 0.000 ** 

Valley region 0.217 0.412 0.189 0.391 -0.028 *** 

Hill region 0.353 0.478 0.368 0.482 0.015 ** 

Mountain region 0.430 0.495 0.444 0.497 0.013 * 

Number of observations 436,905  4,662   

Notes: *** p<0.01, ** p<0.05, * p<0.1.   Source: Own calculations based on AGIS 2000-2017, milk price 

data from the FSO and unemployment data from the SECO. 

Second, the model “(2) Farm type change to suckler cow” presents partly similar effects of the 

explanatory factors. The probability of a farm type change increases with employees, for or-

ganic farms, with the adherence to free range livestock (RAUS), higher comparison wages and 

milk prices as well as with increasing difficulty of production conditions (hill or mountain area). 

Decreasing effects go along with age, direct payments, a higher ratio of direct payments to a 

farm’s total standard output, the stocking rate, farm specialisation and a higher unemployment 

rate. 
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Oppositional coefficient signs between the exit and change model can be observed for age, the 

ratio of direct payments to the standard output, for organic farms, for the adherence to free range 

livestock (RAUS) and the degree specialisation. Few variables are in either the exit model or 

the change model of economic and statistical relevance, such as the number of dairy cows, the 

stocking rate and the milk price index.  
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Table 5:  Average marginal effects of logistic regression 

VARIABLES Exit 

Farm type change  

to suckler cow 

Age of the farmer (years)° 0.0018 *** -0.0001 *** 

 (<0.0001)  (<0.0001)  

Number of family workers (1 is base category) 

2 -0.0057 *** -0.0003  

 (0.0007)  (0.0006)  

3 -0.0109 *** -0.0010  

 (0.0008)  (0.0007)  

4 -0.0123 *** -0.0013 * 

 (0.0009)  (0.0007)  

5 -0.0142 *** 0.0001  

 (0.0012)  (0.0010)  

5< -0.0136 *** -0.0002  

 (0.0013)  (0.0011)  

Employees (binary) 0.0054 *** 0.0020 *** 

 (0.0008)  (0.0006)  

Apprentices (binary) -0.0001  -0.0002  

 (0.0018)  (0.0011)  

Direct payments in 1000 CHF° -0.0005 *** -0.0002 *** 

 (<0.0001)  (<0.0001)  

Ratio of direct payments / 0.0068 *** -0.0109 *** 

standard output (SO) (0.0016)  (0.0016)  

Number of dairy cows° -0.0003 *** -0.000002  

 (<0.0001)  (<0.0001)  

Stocking rate° -0.0002  -0.0034 *** 

 (0.0004)  (0.0004)  

Organic farm -0.0025 *** 0.0034 *** 

(binary) °° (0.0008)  (0.0007)  

Animal welfare housing -0.0030 ** -0.000002  

system (BTS, binary) °° (0.0007)  (0.0005)  

Regularly keeping animals  -0.0013 *** 0.0039 *** 

outdoor (RAUS, binary) °° (0.0005)  (0.0005)  

Herfindahl-Hirschman  0.0170 *** -0.0096 *** 

index (0.0021)  (0.0019)  

Comparison salary in 2nd and 0.0009 *** 0.0025 *** 

3rd sector in 1000 CHF (0.0003)  (0.0003)  

Milk price index (2015=100) <0.0001  0.0008 *** 

 (0.0001)  (0.0001)  

Unemployment rate -0.3075 *** -0.2248 *** 

 (0.0572)  (0.0446)  

Region (Valley region is base category)   

Hill region 0.0040 *** 0.0126 *** 

 (0.0016)  (0.0015)  

Mountain region 0.0097 *** 0.0438 *** 

 (0.0036)  (0.0085)  

Number of observations 441,838 441,567 

Number of farms 29,577 29,599 

YEAR DUMMIES YES YES 

CANTON DUMMIES YES YES 

PRODUCTION TYPE DUMMIES YES NO 

NOT INCLUDED CANTONS°°° - SH 

Notes: Standard errors in parentheses are clustered on the farm level. *** p<0.01, ** p<0.05, * p<0.1.  

° These variables are included also in squared terms in the regression analysis. In this table, the overall marginal 

effect of a variable is presented.  °° These variables additionally are considered as interaction variables with the 

variable direct payments; here the overall marginal effect is presented.  °°° The canton Schaffhausen (SH) is not 

included since not concerned by the considered farm type change within the sample. 

Source: Own calculations based on AGIS 2000-2017, milk price data from the FSO and unemployment data 

from the SECO. 
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To better understand the specific influence of certain variables, average marginal effects 

(AMEs) were plotted for the variables age, herd size (number of dairy cows), a farm’s special-

isation (Herfindahl-Hirschman index) and farms’ total direct payments. Figure 1 shows the cor-

responding AMEs for the farm exit model. 

The intersection of the curve illustrating the farm exit probability dependent on the farm oper-

ators’ age with the x-axis is around 30 years; then, the exit probability is positive. Above 55 

years, the exit probability increases sharply. The effect of herd size is statistically significant 

negative especially for smaller herd sizes; this relatively small effect however further dimin-

ishes with herd size. Interestingly, the exit probability of more specialised farms is higher than 

for diverse farms. The effect of direct payments is negative all over the variable’s distribution, 

but approaches zero for very high values. Hence, one may conclude that higher transfers alone 

cannot prevent farms from abandoning.  

 

Figure 2 illustrates the AMEs for the change model from dairy to suckler cow farm type. The 

curve of farm operators’ age lies within a constant and low negative range. Regarding herd size, 

the probability to change to suckler cow farm type is larger but statistically zero for small farms; 

it turns negative for farms with more than 25 dairy cows. Besides, the more specialised a farm 

is, the smaller the effect of specialisation gets. The generally negative effect of direct payments 

diminishes with higher levels of direct payments and approaches zero.  

Figure 1: Average marginal effect (AME) of logistic regression for the proba-

bility of a farm exit 

  

  

Notes: Point estimates with 95% confidence interval. Direct payments are measured on an annual basis in 1000 

Swiss francs. 
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Figure 2: Average marginal effect of logistic regression for the probability of a 

change from dairy farm to suckler cow 

  

  

Notes: Point estimates with 95% confidence interval. Direct payments are measured on an annual basis in 1000 

Swiss francs. 

6 Discussion & Conclusions 

This contribution sheds light on details of Swiss dairy farms’ structural development. Using 

administrative data from the agricultural policy information system, logit models are estimated 

for farm exit and farm type change. According to these models, farm operators’ age positively 

affects farm exit and negatively affects the probability of farm type change. Looking in detail 

at differentiated age classes, the probability of exits increases sharply for older farmers. This 

can be interpreted as a generally stable farm situation in the dairy sector, which is coined by 

farm exits of older farmers (e.g. in case no successor is available). 

A higher degree of specialisation goes along with significantly more exits and less farm type 

changes. Specialised dairy farms in pure grassland areas, where only limited alternative farming 

activities exist, could contribute to this surprising result regarding farm exit. Economies of 

scope seem easier to grasp or more attractive than economies of scale. Specialised farms could 

be more vulnerable due to the focus on a single output. 

When differentiating the herd size, we observe that the general decreasing effect of the dairy 

herd size on the exit is more important for small farms. Furthermore, lower amounts of direct 

payments have a more stabilising effect than high payments. These results again are quite sur-

prising since we expected a high relevance of scale economies for farm profitability and stabil-

ity and they point to a remarkable viability of smaller and less specialised farms. LIPS et al. 

(2016) explain the relevant steadiness of small Swiss dairy farms by nonpecuniary job prefer-

ences such as passion and a preference for self-employment. 
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The adherence or fulfilment of additional standards such as organic or animal welfare schemes 

reduces the probability of a farm exit. As expected, such differentiations support Swiss farms’ 

viability. The higher probability of a farm type change for organic and free range farms (RAUS) 

may be explained by natural growth barriers which go along with the implementation of free 

range. Since free range is limited to areas close to the barn, such farms could imply a higher 

probability of diversification since herd size growth relies on additional free range areas. Apart 

from economic motives, the implementation of organic and RAUS and their effects on a farm 

type change could be linked to farmers’ disposition with regard to moral and environmental 

concerns (KIELLAND et al., 2010). 

Economic conditions such as the comparison salary (increasing exit and change probabilities) 

and unemployment (decreasing both probabilities) show the expected impact. Milk prices seem 

not to affect dairy farms’ exit decision but increase the propensity to change to suckler cow 

types. 

Regional differences with regard to production conditions and altitude are observed for farm 

exits and farm type changes. With increasing altitude and difficulty of production, the proba-

bilities of farm exit and farm type change augment as expected. 

Finally, we would like to add some thoughts on suitable robustness checks or extensions of the 

analysis. The quality of the administrative data used in this article is generally high. More de-

tails would have been useful with regard to the concrete labour input (which is only documented 

in three rough categories), farm household’s off-farm labour and income, the existence of a 

potential farm successor and to farm related activities. A high number of family workers 

roughly models the existence of a potential farm successor. Farm related activities can offer 

diversification and business development opportunities and could therefore enrich such anal-

yses. However, data on farm related activities such as direct marketing, tourism, services (work 

as private contractor, care farming) etc. is not yet collected systematically. 

The relevance of the economic environment so far is represented by the comparison salary il-

lustrating the off-farm income opportunities and unemployment rates at cantonal level. Further 

variables describing the economic environment such as regional labour demand (unfilled va-

cancies) or spatially more detailed unemployment rates could complement the models. 

Besides, the outcome variables under consideration all relate to the extensive margin of farm 

type changes, i.e. change versus no change, and neglect the intensive margin, i.e. the number 

of dairy or suckler cows. Hence, it may be interesting to examine changes with respect to herd 

size. This consideration may be also suitable as an additional robustness check since the pro-

duction type classification may suffer from too strict assignment to a specific farm type. With 

a continuous outcome measure, the estimation of a linear fixed effects model may be suitable 

and would allow to use the panel structure of the data. This implies the elimination of time-

constant firm-specific effects. 

During the analysis of structural change of Swiss dairy farms we observed that both, farm exit 

and farm type change can occur either directly or as perennial process. Farm type changes could 

even constitute such an ongoing farm exit. This issue serves further attention. 

To conclude the analysis of Swiss dairy farms’ structural development reveals a considerable 

stability of smaller farms. Specialised farms seem more prone to exit. This surprising result 

must further be examined. If future studies support this finding, it would be of high relevance 

for Swiss policy makers whose objective is to rise the competitiveness of the Swiss agriculture. 
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I 

VORWORT 

Die Entwicklung ländlicher Räume und die Lebensqualität in ländlichen Regionen werden 

durch eine Vielzahl interagierender Faktoren bestimmt. Auf der politischen Ebene ist die Ver-

hinderung großer Disparitäten in den Lebensverhältnissen zwischen den Regionen und insbe-

sondere zwischen Stadt und Land eine breit akzeptierte Leitvorstellung. Vor diesem Hinter-

grund stellte die Gesellschaft für Wirtschafts- und Sozialwissenschaften des Landbaus e.V. das 

Thema „Herausforderungen für die ländliche Entwicklung: Wirtschafts- und sozialwissen-

schaftliche Perspektiven“ in den Mittelpunkt ihrer 60. Jahrestagung. Ursprünglich in Halle ge-

plant, fand die Tagung vom 23. bis 25. September 2020 in einem virtuellen Format statt. 

Die Bandbreite des Tagungsthemas wurde durch vier Plenarvorträge verdeutlicht. Reinhold 

Sackmann (Martin-Luther-Universität Halle-Wittenberg) forderte, der Eigeninitiative der Ak-

teure in ländlichen Kommunen mehr Gestaltungsräume zu öffnen und diese adäquat mit finan-

ziellen Mitteln zu unterstützten. Im Anschluss gab Natalia Mamonova (Swedish Institute of 

International Affairs) einen Überblick über populistische Bewegungen vom rechten Meinungs-

spektrum in ländlichen Regionen. Peter Weingarten (Thünen-Institut für ländliche Räume) be-

tonte die Heterogenität ländlicher Räume mit einerseits wirtschaftlich sehr erfolgreichen länd-

lichen Regionen und andererseits Gebieten mit gleich mehreren demografischen und wirtschaft-

lichen Herausforderungen. Abschließend stellte Thilo Lang (Leibniz-Institut für Länderkunde) 

empirische Untersuchungen zur Messung von regionalen Unterschieden in der Innovationstä-

tigkeit vor und verwies auf die wichtige Funktion der Vernetzung zwischen (potentiellen) Ko-

operationspartnern, insbesondere Wissenszentren, die viel stärker in und zwischen Städten als 

zwischen peripheren Räumen ausgebildet ist.   

Im Rahmen zweier Prä-Konferenzworkshops, 50 Arbeitsgruppenvorträgen, 21 Postervorträgen 

und einer Sitzung der p-Wert Arbeitsgruppe der GEWISOLA diskutierten 428 Teilnehmerin-

nen und Teilnehmer ein breit gefächertes Themenspektrum aus einer agrarökonomischen oder 

agrarsoziologischen Perspektive. Der vorliegende Band 56 der Schriftenreihe der GEWISOLA 

enthält die meisten Vorträge und Posterbeiträge der Tagung. 

Das Tagungsthema wurde auch im Rahmen der abschließenden Podiumsdiskussion aufgegrif-

fen. Auf dem virtuellen Podium debattierten Kerstin Faber (Planerin und Urbanistin, Berlin), 

Reint Gropp (Leibniz-Institut für Wirtschaftsforschung, Halle), Thomas Lenk (Universität 

Leipzig), Ariane Sept (Leibniz-Institut für Raumbezogene Sozialforschung, Erkner) sowie 

Berthold Vogel (Soziologisches Forschungsinstitut Göttingen) die Frage „Gleichwertige Le-

bensverhältnisse = identisch?“.  

Wir danken dem Bundesministerium für Ernährung und Landwirtschaft für die finanzielle Un-

terstützung der 60. GEWISOLA-Jahrestagung. Ohne diese Unterstützung wäre die Durchfüh-

rung der Jahrestagung nicht möglich gewesen. Die Landwirtschaftliche Rentenbank hat wiede-

rum die Kosten der Drucklegung der Tagungsbeiträge übernommen; dafür sind ihr die Gesell-

schaft und deren Mitglieder zu großem Dank verpflichtet. Schließlich möchten wir allen dan-

ken, die in unterschiedlicher Weise zum Gelingen der Tagung beigetragen haben. Für die tech-

nische Erstellung des vorliegenden Tagungsbandes danken wir Frau Jasmin Donaj und Frau 

Gabriele Mewes. 

 

Halle/ Bernburg im Februar 2021 

Die Organisatoren der GEWISOLA-Jahrestagung 2020: Christa Gotter, Linde Götz, Marten 

Graubner, Thomas Herzfeld, Norbert Hirschauer, Elena Kashtanova, Insa Theesfeld, Peter 

Wagner 
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