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Introduction
Despite the poor economic prospects for the German 

fruit and vegetable sector due to rising energy costs 
(Klepper, 2011) as well as stagnating or even declining 
domestic consumption (AMI, 2013a, 2013b), there are 
at least two agricultural products which have remained 
popular in Germany: asparagus and strawberry. These two 
products have a special position in the fruit and vegetable 
sector and are often produced together because of 
synergistic effects in growing, harvesting and marketing. 

When considering the production costs of both products, 
labour costs often represent 30 to 60 percent of total 
costs (Schreiner et al., 2007) and are therefore of crucial 
importance for competitiveness. The high cost of labour is 
due to the low degree of mechanization in the harvesting 
process and the resulting dependence on manual work. 
Most of the field work in Germany is carried out by 
seasonal farm workers (SFWs) who are recruited from 
Eastern Europe (Holst et al., 2008). At the same time, due 
to the free movement of workers in the European Union 
(EU), SFWs have been allowed to work in sectors other 
than agriculture, for instance the hotel sector, the building 
and construction industry, and gardening and landscaping 
(Von der Leyen et al., 2012). This may lead to an increased 
competition for labour between different industry sectors 
in coming years.

Although this underpins the importance of human 
resource management, only little is known about the actual 
design of incentive systems and other human resource 
management practices in the asparagus and strawberry 
sector. In fact, the effects of human resource management 
on farm performance in the fruit and vegetable sector in 
general have been the topic of only very few studies in 
horticultural and agricultural economics so far. Against 
this background, the study at hand seeks to enhance 
knowledge about the influence of various human resource 
management instruments on farm managers’ satisfaction 
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 Summary
Among the various fruit and vegetable supply 

chains in Germany, asparagus and strawberry both 
have important economic positions. The largest 
cost drivers in production are the labour costs for 
seasonal farm workers (SFWs), which account for 
30 to 60 percent of total production costs. Most of 
the employees, mainly from Poland and Romania, 
are hired for a period of about two months. The 
objective of this study is to analyse and evaluate the 
incentive system design on German asparagus and 
strawberry farms. More specifically, the paper helps 
to contribute to a better understanding between the 
relationship between farm managers’ satisfaction 
with the present design of incentive systems and 
individual farm performance. To achieve this, 91 
strawberry and asparagus producers from north-
western Germany participated in a postal survey. 
The research model is analysed using the non-
parametric partial least square method (PLS). 

Results show that individual farm performance 
is not influenced by farm managers’ satisfaction 
with incentive systems, but rather by the size of 
their farms’ asparagus and strawberry production 
and the level of the wages paid per hour. In contrast 
to the asparagus sector, payment by piece rate in 
strawberry production has a negative influence on 
farm managers’ satisfaction with incentive systems. 
This could be caused by poor work quality by SFWs 
in this sector due to the use of a performance-
based pay system. The findings have interesting 
implications for farm managers, providing insight 
into long-term success factors for their farms.

Keywords
human resource management, incentive systems, farm 
performance, strawberry and asparagus sector

Significance of this study
What is already known on this subject? 
• Human resource management is of crucial impor-

tance for competitive asparagus and strawberry 
production in Germany.

What are the new findings? 
• Factor endowment has a higher impact on farm per-

formance than the wage level of SFWs. Furthermore, 
the piece rate system seems more favourable for 
harvesting asparagus than for picking strawberries. 

What is the expected impact on horticulture?
• The findings help farm managers to fine-tune 

incentive systems. The results also show that a slight 
increase in wage level for SFWs is motivating and 
thus positive for overall farm performance. Never-
theless, the introduction of the legal minimum wage 
in Germany could lead to higher production costs 
and, thus, decreasing productivity.
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with existing incentive systems and with performance at 
the individual farm level. Due to the study’s exploratory 
character, there is no testing of hypotheses, but rather 
a comparison of the various influences regarded as 
determinants of performance at the individual farm level. 
The study also takes an innovative approach by using 
the non-parametric partial least square method (PLS) 
to investigate the research question. Hence, this paper 
helps to fill a gap in the literature of agricultural as well 
as horticultural economics and allows farm managers to 
benchmark their companies and improve their human 
resource management practices. To achieve the study 
objectives, 91 German producers of strawberries and/
or asparagus were surveyed between March and May 
2013. Among other things, the survey items focused on 
the type and amount of remuneration, provision of food 
and accommodation for SFWs, and farmers’ expectations 
regarding legal minimum wages.

The paper begins with an overview of important 
issues in the field of agricultural and horticultural human 
resource management. The next section explores the 
German asparagus and strawberry sector. Then, the 
research design of the present study is described. This 
is followed by descriptive results and the outcome of our 
structural equation model. A discussion of results and 
some final remarks conclude the paper.

Human resource management in agriculture and 
horticulture

Human resource management has only occasionally 
been investigated in agricultural and horticultural 
economics research. This is due to the often small-
scale structure of agriculture and horticulture and 
the high proportion of family labour. With the onset of 
structural changes in both sectors and the advent of so-
called “extended family farms” (Schaper et al., 2011) in 
Germany and other European countries and the increasing 
prevalence of large-scale farming, human resource 
management issues have become more relevant. The 
literature mainly addresses four areas of human resource 
management in agriculture: work motivation, recruiting, 
leadership and labour organization (Henke et al., 2012), 
whereby the first two have an especially high value for the 
efficient production of asparagus and strawberries.

Work motivation represents one of the most frequently 
studied research fields and deals primarily with the design 
of tangible and intangible incentives. In terms of tangible 
(or financial) incentives, the possibility of designing and 
introducing performance-based pay systems in agriculture 
is discussed, among others, by McGrann et al. (1998), Von 
Davier (2007) and Martin (2014). One important strand 
of research focusses on the success factors associated 
with performance-based pay systems (cf. Shearer, 2004; 
Von Davier et al., 2006; Jurk, 2010), the conditions under 
which these pay systems create incentives, and the risk 
of negatively influencing work behaviour through the use 
of flawed incentives (Von Davier and Theuvsen, 2010a, 
2010b). Bokelmann (2000) shows with reference to 
horticulture that equal payment among employees has a 
considerable impact on their work motivation.

Intangible incentive systems are discussed as an 
alternative to financial incentive systems, which are 
not always the appropriate means to increase worker 
motivation. Tanneberger (2006) noted that working 
atmosphere and job security play more important roles 

with regard to work motivation than does wage level. This 
is confirmed by empirical surveys in agriculture (Von 
Davier, 2007; Naether et al., 2015), particularly in fruit and 
vegetable production (Von der Leyen, 2011).

The recruitment of skilled workers is seen as a growing 
challenge although there are often high unemployment 
rates in rural areas in Europe (Heyder et al., 2009; 
Wiener, 2005). In particular, timely recruitment of 
sufficient labour is seen as a major risk in agricultural and 
horticultural human resource management because the 
period between the anticipation of upcoming work and 
the actual beginning of that work is difficult to determine 
(Bitsch and Harsh, 2004). The limited availability of skilled 
farm workers is interpreted as evidence of disturbed 
inducement-contribution equilibrium in agriculture. As a 
consequence, workers do not see their contributions, such 
as training, experience, work effort and time, adequately 
reflected by the inducements offered by (potential) 
employers. Therefore, Heyder et al. (2009) advise that 
it is appropriate to design more attractive workplaces 
through improved human resource management and to 
campaign for a better image of employment in agriculture. 
Doluschitz (2001) considers the precise formulation of 
job descriptions an important instrument for attracting 
external job applicants. Holst et al. (2008) examined the 
impact of Eastern European labour migration on German 
agriculture. Despite growing competition on the labour 
market, the recruitment of a sufficient number of SFWs 
has not yet become an issue for German asparagus and 
strawberry farmers (Schulte and Theuvsen, 2015).

Despite the growing importance of human resource 
management in agriculture and horticulture, there is 
only limited research available. Research is not given a lot 
of attention even though the engagement of an external 
workforce is of considerable importance because of the 
high manual workload and the low levels of mechanization 
in many work processes. In the SFW literature thus far, the 
situation has been analysed mostly from the employee’s 
perspective (cf. Venema and Grimm, 2002). Von der 
Leyen et al. (2012), for instance, examined the effects of 
EU-wide free movement of labour on the job selection 
of SFWs in horticultural production in Germany. Becker 
(2010) conducted a survey among Polish SFWs on German 
strawberry farms. To our best knowledge, the current study 
presents one of a few studies that analyses seasonal farm 
work from the employer’s perspective. Thus, it is expected 
to fill an important research gap. Not only does it focus 
on asparagus and strawberry production, which plays an 
important role in German horticulture; it also offers details 
on the design of human resource management practices in 
these sectors. Furthermore, it seeks to provide a greater 
understanding of the relationship between human resource 
management and individual farm performance.

Overview of the German asparagus and strawberry 
sectors

Asparagus is one of the best-selling vegetables in 
Germany. German households buy around 2.5 kg of 
asparagus each per year and pay an average purchase 
price of € 5.32 per kg (GfK, 2013). The positive trend in 
asparagus consumption is reflected in the growth of the 
cultivated area, which expanded from 16,822 ha in 2001 to 
23,806 ha in 2012, representing an increase of about 41,5 
percent (Statistisches Bundesamt, 2012). Furthermore, the 
average yield has increased by 31 percent, from 4.05 tons 
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per hectare (t ha-1) in 2001 to 5.3 t ha-1 in 2012, which is due 
to more intensive cultivation and the growing prevalence 
of more innovative farming methods. As the quantity of 
German asparagus in the market has increased, imports 
of asparagus, mainly from Greece, Spain and Peru, has 
decreased correspondingly. The proportion of asparagus 
imported from southern Europe is only 23.7 percent; 
imported asparagus is offered mostly at the beginning 
of the harvest season, when German asparagus is not yet 
available due to Germany’s colder climate (AMI, 2013a).

The per capita consumption of strawberries has also 
increased in recent years. In 2004, per capita consumption 
averaged 2.5 kg per German citizen, but consumption 
today is around 3 kg per head per year. With an average 
price of € 3.55 per kg (GfK, 2013), the cultivated area 
has grown by about 49 percent from 9,795 ha in 2001 to 
14,605 ha in 2012. The average yield is about 10.96 t ha-1 
and has remained more or less constant over recent years. 
In strawberry cultivation a late frost in spring can cause 
considerable yield losses, but this happens mostly at a 
regional level so that the average yield remains high over 
all years. In contrast to asparagus, imported strawberries 
from Spain and Italy play an important role. Collectively, 
Spain and Italy have a 42 percent market share. The reason 
for this is the early harvest in the exporting countries due 
to their mild climates. Besides, the demand period for 
strawberries is much longer than the asparagus season. 
Whereas the main demand period for asparagus lasts only 
about ten weeks, the strawberry season lasts about 14 
weeks (AMI, 2013b).

In both sectors, the share of labour costs depends on 
the individual enterprise, but typically ranges between 30 
and 60 percent of total production costs. The high share of 
labour costs is caused by the low level of mechanization 
and the high proportion of manual labour performed by 
SFWs (Schreiner et al., 2007). Thus, the human resource 
management of SFWs is of crucial importance for 
competitiveness. Most of the costs occur during harvest 
time, while pre-harvest and post-harvest activities are of 
minor financial importance.

Theoretical background and research 
methodology

In our research model, several constructs are intro-
duced and tested to see whether they have an impact on 
individual farm performance. Farm performance is 
self-estimated by the respondents and is not based on ac-
tual economic figures because farm managers have not 
shown willingness to reveal such sensitive economic data 
about their enterprises. With regard to the specific farming 
sectors under analysis, various determinants of individual 
farm performance are analysed.

Level of hourly salary under time wage system 
 The level of hourly wages has a strong impact on profit 
per hectare and, thus, on the profitability of an individual 
farm. Schreiner et al. (2007) assumed that lower wages 
lead to higher profit. This construct reflects the wage level 
of ordinary SFWs, who are remunerated under a time wage 
system because it is the most widely used wage system on 
farms. Hence, supervisors and employees paid under a piece 
rate system were excluded from the calculations because 
the annualized wage level under a piece rate system differs 
noticeably from the wage level under a time wage system.

Size of production branch (asparagus/strawberry)
 The size of the production branch (for instance, acreage 
cultivated and available manpower) has an impact on 
individual farm performance. Isermeyer (1993) states that 
larger farms are more competitive due to economies of 
scale, while MacDonald (2012) adds that larger farms can 
more easily make full use of labour-saving technological 
progress. Schaper et al. (2011) show that success is 
influenced not only by economies of scale, but also by the 
personality of the farm manager and the farm strategy 
in use. Furthermore, other studies in horticulture show 
that specialized enterprises are more successful than 
unspecialized ones (Lange, 2009). 

In this study, the satisfaction of farm managers with 
the incentive systems and its influence on individual 
farm performance is also analysed. It can be assumed that 
producers are satisfied with their incentive system because 
of the high efficiency and quality of work undertaken by 
their SFWs (cf. Huselid, 1995; Collins and Clark, 2003). This 
is especially important because labour costs represent a 
high share of the overall production costs. Furthermore, 
the quality of products is a success factor in asparagus 
as well as strawberry production. Satisfaction with the 
incentive system is a dependent and independent variable 
at the same time and is influenced by four other constructs 
on the left side of the model.

Piece rate system in strawberry/asparagus production
 This parameter investigates the extent to which the 
piece rate system is represented in the sample and how 
it influences managers’ satisfaction with the incentive 
system in use. Especially in fruit and vegetable production, 
the piece rate system is widely used because work 
processes are highly standardized and the performance of 
employees can be increased through financial incentives 
(Billikopf, 2003). The incentive effects of piece rate systems 
have repeatedly been confirmed by empirical studies 
(Prendergast, 1999). The introduction of a piece rate 
system in the American auto glass industry, for example, 
increased productivity by 44 percent, which Wolff and 
Lazear (2001) attributed to two factors: (1) the piece rate 
system led to an increase in employees’ performance, 
increasing their average incomes by about 10 percent, and 
(2) as a result, skilled and capable workers did not leave the 
company because of the higher income they could generate 
(self-selection effect). Furthermore, performance-based 
pay systems lead to adverse selection because less skilled 
and less capable workers will be discouraged since they 
will only receive minimum wages. On the other hand, it 
must be taken into consideration that pay-for-performance 
systems can lead to quality losses, which can be mitigated 
by quality premiums (Scholz, 2014; Wolff and Lazear, 2001). 
Due to the different characteristics of the two products, the 
effect of the piece rate system is analysed separately for 
asparagus and strawberries.

Introduction of a legal minimum wage
 While the survey was being conducted, many 
politicians and union leaders demanded the introduction 
of a legal minimum wage of € 8.50 per hour for employees 
in Germany. Meanwhile, this minimum wage has been 
introduced by legislation in Germany. This study seeks 
to examine how the satisfaction of farm managers with 
incentive systems is influenced by increasing minimum 
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wages for SFWs. It is expected that this construct will have 
a negative influence on the satisfaction of employers and, 
thereby, also indirectly on farm performance.

Provision of residential options
 The provision of flats for SFWs might have two distinct 
effects. On the one hand, a positive effect might be observed 
because it can be assumed that non-monetary incentives 
ensure higher satisfaction among employees (Tanneberger, 
2006; Von Davier, 2007; Von der Leyen, 2011). Provision of 
residential options on or near the farm prevents employees 
from the need to drive to the workplace every day and 
frees them from having to find a flat nearby; thus the 
quality of their work could be better, leading to higher 
satisfaction among farm managers. On the other hand, the 
provision of residential options represents a considerable 
financial investment for farms, which could lead to lower 
profitability of the total production.

Based on the theoretical assumptions outlined above, a 
research model was developed (Figure 1).

In this study, German farmers – all farmer-owners – 
producing asparagus and/or strawberries were surveyed 
by mail with a standardized questionnaire between March 
and May 2013. Contact addresses were collected through 
Internet research and with the help of farm consultants 
at the Agricultural Chambers of Lower Saxony and North 
Rhine–Westphalia. The questionnaire was distributed 
to 280 producers in north-western Germany, of which 95 
returned it (response rate: 33.9 percent). After a revision of 
the data set, 91 participants remained for analysis.

To prevent the risk of common method bias (Söhnchen, 
2009), the statements and attributes were retrieved from 
various scales (Likert scale, percentages, nominal scales, 
etc.). Predominantly, five-point Likert scales from -2 (“fully 
disagree”) to +2 (“fully agree”) were used. The questions 
were constructed based on a literature review and expert 
discussions and pretested with four respondents who work 
at a crop consulting firm, an employer association or as as-

paragus and strawberry producers and can be considered 
representative of experts in the value chains under analy-
sis (cf. Bogner and Menz, 2002). The pre-testers rated the 
quality of the survey concerning all relevant features of the 
topic and provided us with feedback about the validity of 
the measured variables. The survey contains various ques-
tions about human resource management, such as type and 
level of the remuneration system, as well as statements re-
garding the provision of residential options and attitudes 
toward a legal minimum wage. Furthermore, respondents 
also answered statements regarding efficiency of and sat-
isfaction with current production and incentive systems.

Data analysis was conducted using the statistics pro-
grams IBM SPSS Statistics 21 and SmartPLS 2.0 (Ringle et 
al., 2005). With the partial least square method (PLS), a 
non-parametric method was used as it imposes fewer re-
strictions than an analysis of covariance structures. The 
PLS method combines a path, principal component and 
regression analysis that tests the interrelationship of the 
latent constructs in a single step. The use of PLS is partic-
ularly interesting when the assumed relationships are not 
adequately developed theoretically and the study is explo-
rative in nature (Götz and Liehr-Gobbers, 2004; Ringle, 
2004). For these reasons, this method was chosen for use 
in the present investigation.

Sample description
Of the farmers surveyed, 89.9 percent were male, and the 

mean age was 49 years. More than half of the respondents 
were more than 46 years of age. On 16.7 percent of the 
farms, a farm successor had been established, and in 53.3 
percent of cases, the succession was clear but had not yet 
been precisely defined. Some 21 percent of the farms had 
just been taken over, and 8.9 percent will be abandoned 
after the retirement of the present owner. 

Some 32 farms grew only strawberries, and 26 farms 
produced only asparagus, while 33 farms were mixed 
holdings, producing both strawberries and asparagus. 
Respondents in this study cultivated an average of 12.1 

Figure 1. Research model (Source: Author’s illustration).
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ha of strawberries and 24.5 ha of asparagus. Compared 
to the German average (Friedrich et al., 2013), the sample 
contained larger strawberry farms and smaller asparagus 
farms and the results, therefore, cannot be considered 
representative of German fruit and vegetable producers. In 
contrast to asparagus production, strawberries were often 
grown on a much smaller scale. This is justified through the 
higher yield (kg ha-1), the higher workload per ha and the 
smaller economies of scale achieved compared to vegetable 
production (Dirksmeyer, 2009). While 53.8 percent of the 
strawberries were grown on an area less than 5 ha, just 19 
percent of the asparagus was cultivated on fields smaller 
than 5 ha. 

Results

Descriptive results
In our sample, most of the SFWs came from Poland 

and Romania. German workers were only rarely engaged 
for field work in asparagus and strawberry production. 
Two thirds of the SFWs come to Germany for up to two 
months, which is similar to the main harvest time for the 
two products under analysis. Furthermore, it is possible for 
employers to hire certain categories of people, for instance, 
housewives, retired persons, students and workers whose 
self-employment does not resemble the seasonal activity 
in their home country and for whom employment for this 
short time period does not result in the loss of their social 
security entitlements. In this way, the costs of labour can 
be reduced. These groups were deliberately hired by the 
majority of farm managers in our study (µ=1.35). 

In this survey, three different remuneration systems 
were identified: time rate system, time rate system with 
performance bonus and piece rate system. Respondents 
were then asked which pay system they preferred to use 
for remunerating pre-harvest, harvest and post-harvest 
activities. For pre-harvest activities (mainly weeding) 
and post-harvest activities (packaging), most employees 
were remunerated using a time rate system because work 
performance was difficult to measure and output depended 
on a number of external factors, such as weather conditions 
(cf. Schulte and Theuvsen, 2015). Moreover, supervisors, 
who are responsible for the control and management of a 
group of other SFWs, were always paid according to a time 
rate system. Pay systems including a performance bonus 
were seldom used. 

Piece rate systems were implemented on about one 
third of the asparagus farms and one fifth of the strawberry 
farms mainly for harvest activities because during harvest 
clear performance measurement was possible. The piece 
rate system was used mainly by the larger farms. On small 

farms, the advantage of higher employee performance 
was outweighed by the costs of recording and control. 
Furthermore, farmers who use the piece rate system 
often have electronic systems for controlling worker 
performance, which are too expensive for small farms. 
Therefore, the small size of farms in the strawberry sector 
may be one explanation why the piece rate system was 
used less frequently.

The wage level in time rate and piece rate systems 
is adjusted for pre- and post-harvest just as for harvest 
activities in both sectors. Under a time rate system, 
the average wage level is approximately equal in both 
sectors, but the wage range, that is, the difference between 
minimum and maximum wages, is slightly larger in 
asparagus cultivation. The average level of payments per 
hour for the various pay systems, jobs and farm types is 
shown in Table 1.

Furthermore, the results show that supervisors receive 
higher wages because they have greater responsibility; 
in asparagus production they receive an additional 
payment of € 1.25 h-1, compared to an additional € 1.06 h-1 
in strawberry production. Regarding the pay system 
implemented, SFWs can earn € 2.49 h-1 more in asparagus 
production and € 2.01 h-1 more in strawberry cultivation 
when they work on farms that use the piece rate system. 
This illustrates that the highest wages could be generated 
by harvesting asparagus while being paid on the piece rate 
system. This could be due to the more demanding physical 
work involved in asparagus cultivation.

In addition to the financial incentives, about 95 percent 
of the farms offer their SFWs community residences or 
residential containers, which can be rented during their 
stay. The costs of accommodation average € 2.17 per day. 
About a quarter of the farmers do not charge rent for the 
residential options provided, whereas other farm managers 
estimate the rents they charge between € 3 and € 5 per 
day. Due to the low cost of providing accommodation, 
housing opportunities are classified as non-monetary 
incentives because other options would probably be far 
more expensive.

Verification of the measurement model
The measurement model was used to consider the 

correlations between the various constructs and their 
respective observable variables, whereas the structural 
model explored the relationships between the constructs. 
The analysis of the PLS model uses a two-step approach. 
First, the goodness of fit of the measurement model with 
respect to its reliability and validity is determined before 
the structural model is tested. As no global quality criteria 
exist for PLS models, certain criteria are suggested so that 

Table 1. Average amount of hourly wages depending on remuneration form, job content and farm type.

 Ø Salary Minimum Maximum
Time rate system, asparagus cultivation € 6.64 h-1 € 5.50 h-1 €   8.50 h-1

Piece rate system, asparagus cultivation € 9.13 h-1 no statement € 18.00 h-1

Time rate system, strawberry cultivation € 6.58 h-1 € 6.00 h-1 €   7.50 h-1

Piece rate system, strawberry cultivation € 8.59 h-1 no statement € 15.00 h-1

Time rate system for supervisors in asparagus cultivation € 7.89 h-1 € 6.35 h-1 € 12.00 h-1

Time rate system for supervisors in strawberry cultivation € 7.64 h-1 € 6.35 h-1 € 10.52 h-1

(Source: Author’s calculations)
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the quality of the reflective and formative constructs can 
be evaluated, as can the entire model (Götz and Liehr-
Gobbers, 2004). 

In the present study, reflective measurement models  
are applied in which the indicators have a causal 
relationship with the hypothetical constructs to which 
they are assigned. The reflective models are tested 
using individual item reliability, internal consistency 
and discriminant validity. Individual item reliability is 
evaluated by examining the factor loadings of the items on 
their respective constructs (see Table 2). To be significant, 
factor loadings must be greater than 0.4 (Hair et al., 1998). 
The factor loadings in our model were all greater than 
0.5 and, thus, quite reliable. The internal consistency of 

the various constructs was assessed by calculating the 
composite reliabilities (CR); a value of >0.7 is considered to 
be reliable (Fornell and Larcker, 1981). Another indicator 
of internal consistency is Cronbach’s alpha (CRA), which 
indicates that a construct is reliable if the value is >0.6 
(Nunnally, 1978). The discriminant validity is measured 
using the average variance extracted (AVE) and the Fornell-
Larcker criterion. The AVE is the average variance shared 
between a construct and its items and it should have a 
value of >0.5 (Chin, 1998).

The Fornell-Larcker criterion is met when the square 
root of the AVE of a construct is greater than its correlation 
with all other constructs (Fornell and Larcker, 1981; see 
Table 3). In summary, the model has satisfactory values 
for most of the quality criteria and can therefore be 

Table 2. Reliability and discriminant validity of the model.

Statements/ Items Factor Loadings/ 
Mean/ SD CR CRA AVE

Factor ‘Piece rate system in strawberry cultivation’ 0.9 0.79 0.83
I notice that under the piece rate system that the strawberries are not as cleanly picked 
as under the time remuneration system. Under the piece rate system, SFWs don’t pick 
the strawberries that are not marketable in order to achieve higher performance. ***
The quality of the harvested strawberries is higher in the time rate system than in the 
piece rate system. ***

0.914/ 0.09/ 10.41

0.906/ 0.00/ 0.816

Factor ‘Introduction of a legal minimum wage’ 0.86 0.69 0.76
The introduction of a legal minimum wage of € 8.50 h-1 will lead to the termination of 
strawberry production through lower profitability. ***
The introduction of a legal minimum wage of € 8.50 h-1 will lead to the termination of 
asparagus production through lower profitability. ***

0.909/ -0,14/ 1.088

0.832/ -0.18/ 1.022

Factor ‘Piece rate system in asparagus cultivation’ 0.2 -0.55 0.58
On my farm, the seasonal farm workers have a higher performance level under the 
piece rate system. ***
Amount of the maximum effective piece rate wage. ****

0.953/ 1.15/ 0.662

-0.501/ 10.97/ 2.555
Factor ‘Provision of residential options’ 0.01 -0.56 0.61
The accommodations are used only for seasonal farm workers during the season. 
This means that the apartments are empty for the majority of the year. ***
The seasonal farm workers have access to a computer and a permanent internet 
connection in the apartment. ***

-0.762/ 1.11/ 0.856

0.799/ -0.56/ 1.293

Factor ‘Satisfaction with incentive system’ 0.98 0.95 0.96
I am satisfied with my current incentive system, and I will continue to use it. *** 1.00/ 0.98/ 0.732
Factor ‘Hourly wage (asparagus and strawberry cultivation)’ 0.97 0.93 0.93
What is the hourly wage of your seasonal farm workers in asparagus or strawberry 
cultivation (excluding supervisors)? ***** 1.00/ 6.61/ 0.503

Factor ‘Size of production branch (strawberry)’ 1.00 1.00 1.00
What is your total acreage for strawberries?*
How many seasonal workers do you employ in the strawberry season for pre-harvest, 
harvest, and post-harvest activities (non-salesmen) per year? **

0.980/ 12.13/ 18.48

0.975/ 36.42/ 86.09
Factor ‘Size of production branch (asparagus)’ 1.00 1.00 1.00
What is your total acreage for asparagus?*
How many seasonal workers do you employ in the asparagus season for pre-harvest, 
harvest, and post-harvest activities (non-salesmen) per year? **

0.965/ 24.48/ 43.45

0.969/ 21.40/ 43.26
Factor ‘Individual performance’ 1.00 1.00 1.00
Please assess yourself: How successful has your farm been compared to other farms 
in recent years? **** 1.00/ 0.26/ 0.773

SD = standard deviation; CR = composite reliability; CRA = Cronbach’s alpha; AVE = average variance extracted from the construct.
* ha; ** people; *** 5-point Likert scale from 1 = fully agree to 5 = fully disagree; **** 5-point Likert scale from 1 = much more successful to 5 = much 
less successful; ***** €. (Source: Author’s calculations).
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classified as appropriate. The estimation of the structural 
equation model tests the relationships between the latent 
constructs. The variance explained (R2) measures the 
goodness of fit of a regression function to the empirically 
acquired data and is, therefore, a measure of the relative 
importance of the exogenous latent variables for an 
endogenous latent variable (Backhaus et al., 2008). The 
stated path coefficients show the directions and strengths 
of the relationships (+ or – symbols in front of the values) of 
the different paths of the structural equation model (Chin, 
1998). The path coefficients can be interpreted analogously 
to the standardized beta values in a regression analysis, and 
should be greater than 0.1 (Sellin and Keeves, 1994). The 
significance of the path coefficients was obtained through 
the Jackknife method (bootstrapping). The samples were 

set on 5,000 resamples, so that the t-test was performed 
with 1,000 degrees of freedom (df), which is approximately 
the same as a t-test with df = ∞ (Jahn, 2007).

In addition, the effect size f² was examined. The effect 
size shows how the R² of an endogenous variable changes 
after excluding an exogenous variable from the calculation. 
Chin (1998) assesses the influences of the f² ≥0.02 as 
small, ≥0.15 as medium-sized and ≥0.35 as large. The 
Stone-Geisser criterion (Q²) can be used to evaluate the 
predictive relevance of the (reflective) latent endogenous 
variable. With values ≥0, the predictive relevance of the 
model can be assumed (Fornell and Bookstein, 1982). The 
results of the structural equation model are presented in 
Figure 2. Only significant paths with coefficients of 0.1 or 
greater are considered.

Table 3. Correlations and Fornell-Larcker criteria.

 Piece rate 
system in 
strawberry 
cultivation

Introduction 
of a legal 

minimum wage

Piece rate 
system in 
asparagus 
cultivation

Provision of 
residential 

options

Satisfaction 
with 

incentive 
system

Hourly 
wage

Size of 
production 

branch 
(strawberry)

Size of 
production 

branch 
(asparagus)

Farm: 
dual 

performance

Piece rate system 
in strawberry 
cultivation

0.91         

Introduction of a 
legal minimum wage 0.04 0.87        

Piece rate system 
in asparagus 
cultivation

0.17 0.09 0.76       

Provision of 
residential options -0.07 -0.07 -0.02 0.78      

Satisfaction with 
incentive system -0,38 -0.23 0.06 -0.17 1     

Hourly wage -0,01 -0.23 -0.06 0.09 -0.06 1    

Size of production 
branch (strawberry) 0,04 0.14 -0.18 0 0.13 -0,04 0.98   

Size of production 
branch (asparagus) -0,07 0.09 0.13 -0.04 -0.04 -0.12 0.11 0.960  

Farm performance -0,3 -0.12 -0.02 -0.18 0.18 0.10 0.37 0.29 1

Bold: Fornell-Larcker criterion (Source: Author’s calculations).

Table 4. Overview of the total effects (direct and indirect effects).

Satisfaction with incentive system Farm performance
Piece rate system in strawberry cultivation -0.16* -0.02*
Introduction of a legal minimum wage -0.24* -0.04**
Piece rate system in asparagus cultivation 0.1 -0.02
Provision of residential options -0.19 0.03
Hourly wage (asparagus and strawberry cultivation) 0.16*
Size of production branch (strawberry) 0.33****
Size of production branch (asparagus) 0.29**
Satisfaction with incentive system 0.15

**** signifi cant at 0.001 level (2 t-tailed test, t>3.29); *** signifi cant at 0.01 level (2 t-tailed test, t>2.58); ** signifi cant at 0.05 level (2 t-tailed test, 
t>1.96); * signifi cant at 0.1 level (2 t-tailed test, t >1.64); italics = path coeffi cient <0.1 or not signifi cant.
(Source: Author’s calculations).
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Results of the structural equation model
As seen in the model (Figure 2), the four constructs 

on the left side of the model explain 11.5 percent of the 
variance of ‘satisfaction with incentive system’, whereas 
about 25.1 percent of ‘performance at individual farm 
level’ is explained by this model. Taking into account the 
exploratory character of the study and the large number 
of other variables that might have an impact on farm 
performance, these results can be regarded as satisfactory. 

Regarding farm performance, the ‘size of production 
branch’ in strawberry production has the highest 
significant positive impact (0.328), while the ‘size of 
production branch’ in asparagus production indicates 
about 28.7 percent of the farm’s performance. Furthermore, 
‘hourly wage’ (0.162) shows clear positive influences on 
performance while ‘satisfaction with incentive system’ 
does not influence this construct. 

‘Satisfaction with incentive system’ is significantly 
negatively influenced by ‘piece rate system in strawberry 
cultivation’ (-0.158), and ‘introduction of a legal minimum 
wage of € 8.50 h-1’ (-0.242). ‘Provision of residential options’ 
(-0.194) has a negative influence, while ‘Piece rate system 
in asparagus cultivation’ (0.103) has a positive, albeit 
insignificant influence.

In addition to the direct effects, indirect effects can 
also contribute to both dependent variables. The ‘total 
effects’ stemming from both direct and indirect effects are 
shown in Table 4. The total effect comprises the sum of the 
direct and indirect effects of an independent variable on a 
dependent variable.

Discussion and conclusions
Regarding the payment system, significant differences 

between asparagus and strawberry production were 

observed. While the piece rate system has a significant 
negative influence on managers’ satisfaction with 
the incentive system in strawberry cultivation, it has 
no influence on managers’ satisfaction in asparagus 
production. This can be explained by the different 
susceptibilities of the two crops and the widespread 
criticism of the piece rate system. It is widely believed that 
quality deteriorates under a piece rate system because of 
the strong incentive to increase performance in terms of 
quantity (Scholz, 2014; Wolff and Lazear, 2001). In this 
regard, statements concerning the quality of the harvested 
strawberries and the cleanness of picking (Table 2) indicate 
that employing the piece rate system could result in a loss of 
quality. It seems that the time rate system might be a better 
choice for harvesting strawberries for two reasons: first, 
strawberries are a soft fruit, which will be easily damaged 
by using an incorrect picking technique (Linke et al., 2005); 
second, it is important to avoid picking mouldy fruit in order 
to avoid infecting healthy fruit (Landwirtschaftskammer 
NRW, 2011; Naumann and Seipp, 1989). The latter could 
result in a loss of revenue, thus, high-quality picking as 
performed under a time rate system is more desirable for 
strawberry production and is also in line with the results of 
qualitative research by Schulte et al. (2015). These aspects 
are less relevant for asparagus production, where the 
product is not so prone to incorrect harvesting techniques 
and choices. Moreover, quality attributes can be more 
easily checked at the collection centre, where bonuses or 
wage discounts – depending on the quality – are common 
on some farms (Schulte and Theuvsen, 2015). Nevertheless, 
this can only be seen as an initial indication regarding the 
current system because farmers may be satisfied with 
their current incentive system and are likely to improve 
human resource management at the same time as a result 

Figure 2. Structural equation model (Source: Author’s illustration).
**** significant at 0.001 level (2 t-tailed test, t>3.29); *** significant at 0.01 level (2 t-tailed test, t>2.58); ** significant  
at 0.05 level (2 t-tailed test, t>1.96); * significant at 0.1 level (2 t-tailed test, t>1.64); dashed line = not significant.

13 

 
 
 
 
 

 
 
 
 
 
Figure 2. Structural equation model (Source:	Author’s	illustration). 
**** significant at 0.001 level (2 t-tailed test, t>3.29); *** significant at 0.01 level (2 t-tailed test, t>2.58); 
** significant at 0.05 level (2 t-tailed test, t>1.96); * significant at 0.1 level (2 t-tailed test, t>1.64); dashed line = not 
significant. 
 
 
 
  

Schulte and Theuvsen  |  Influence of incentive system design on individual farm performance

eJHS Magazine Vol 80-6.indd   256 12-10-15   15:19



V o l u m e  8 0  |  I s s u e  5  |  O c t 0 b e r  2 0 1 5 257

of new legislation, increases in the incentives offered by 
competitors, and other factors. 

The nationalities found in our study were not 
consistent with the latest figures from the German Federal 
Statistical Office. About 300,000 SFWs from Central and 
Eastern Europe come to Germany every year: 180,000 
from Romania, 100,000 from Poland, and the rest from 
other parts of Eastern Europe (Statistisches Bundesamt, 
2013). Since 2007, the number of Polish workers has 
declined because of the economic boom in Poland, which 
has created numerous new jobs. In contrast, the number of 
workers from Romania has increased due to the difficult 
economic situation in their home country. Since our survey 
was conducted in north-western Germany, there might 
be fewer Romanian workers in the sample because of the 
greater distance to their home country.

This study shows that the current wage level (hourly 
amount paid by farmers) varies between € 6.58 h-1 in 
strawberry cultivation and € 6.64 h-1 for asparagus 
cultivation, which is about 25 percent less than the recently 
introduced legal minimum wage of € 8.50 h-1. According 
to Schreiner et al. (2007), a rise in labour costs of about 1 
percent for SFWs leads to a reduction in farm profit by 4 to 
8 percent. Therefore, the newly introduced legal minimum 
wage in Germany represents a challenge for asparagus 
and strawberry producers and places their profitability 
under pressure if it is assumed that higher costs cannot 
fully be transformed into higher prices. The results also 
demonstrate that the SFWs receive a high monthly wage in 
German agriculture, especially in relation to their average 
wage rates in Poland and Romania, which are about 
€ 1.30 h-1 and € 0.93 h-1, respectively (Von der Leyen et al., 
2012; WLAV, 2013). Thus, a few months’ work in German 
agriculture provides an opportunity for SFWs to realize 
sufficient income to sustain them for a year in their home 
countries (Möller, 2013). 

Interesting results were obtained regarding the 
introduction of a legal minimum wage. Not surprisingly, 
the introduction has a significant negative impact on the 
satisfaction of farm managers with incentive systems in 
both the asparagus and the strawberry business even 
though the model shows at the same time that farmers 
who pay more than the average salary (>€ 6.61 h-1) under a 
time rate system are more successful. These contradictory 
results indicate that a slight increase in wages can result in 
higher motivation and performance of workers and, thus, 
enhance the profit of the farming operation. At the same 
time, the productivity of SFWs does not grow to the same 
extent as the wage level under the introduction of a legal 
minimum wage (diminishing marginal returns). A legally 
defined minimum wage, therefore, significantly reduces 
the competitiveness of German asparagus and strawberry 
production because producers see little opportunity to 
recover the higher labour costs through a higher selling 
price. On the other hand, our results suggest that farms 
that perform better are willing and able to offer better paid 
farm jobs. In other words, they might receive above average 
work performance for above average remuneration.

Contrary to our expectations, farm managers’ 
satisfaction with the incentive systems for SFWs has no 
significant influence on farm performance in either sector. 
This shows that performance is more or less independent of 
the type of remuneration system (piece rate or time rate), 
the provision of residential options and the introduction 
of a legal minimum wage. The results also confirm earlier 

findings that highlighted the manifold influences on firm 
performance (Simon et al., 1954) and the competitiveness 
of farms (Isermeyer, 1993). In contrast, due to the high 
share of total production costs accounted for by labour 
costs (Schreiner et al., 2007; Balmer and Belau, 2010), the 
level of hourly wages paid has a strong impact on farm 
performance.

The results of the PLS analysis show that the size of the 
production enterprise (area under cultivation, available 
manpower) of asparagus and strawberry producers has 
the largest impact on self-assessed farm performance. This 
is represented through the direct path coefficients as well 
as size effect and total effects. Studies from commercial 
horticulture demonstrate that larger farms can achieve 
economies of scale and, thus, become more competitive 
than smaller enterprises (Bokelmann, 2009; Lange, 
2009; MacDonald, 2012). Farms with a higher area under 
cultivation are able to afford to buy specialist machinery, 
which leads to efficient use of the labour as well as to 
vertical integration (packaging, peeling of asparagus, etc.; 
Dirksmeyer, 2009) and greater profitability. Thus, the 
results provide further insight into the success factors 
in the industry under analysis, which may help decision-
makers to focus on what is really important for long-term 
success. In this sense, the study provides insight into where 
piece rate systems are more effective and where time rate 
systems are more effective.

This study also has its limits. All constructs are based 
on self-estimates, which can lead to bias regarding, for 
instance, the assessment of farm performance or the 
perceived effectiveness of the pay system, so these results 
must be interpreted cautiously. More objectively measured 
performance indicators, such as the farms’ accounting-
based financial statements, could help to overcome this 
limitation. Moreover, future research should focus on more 
statements per factor in order to acquire more information 
about the research topic. The explanatory power of the 
model presented was evaluated as satisfactory. However, 
with regard to the main research objectives, to examine 
further influences on farm managers’ satisfaction with 
the incentive systems and human resource management 
in asparagus and strawberry production, an extension of 
the model is needed to increase its explanatory power. In 
particular, the influence of leadership styles, recruiting and 
labour organization as well as the influence of other farm 
characteristics, such as ownership structure or number 
and intensity of horizontal and vertical cooperations, 
should be explored in more detail.

As stated in the introduction, this study was exploratory 
and, therefore, no explicit testing of hypotheses took 
place. For further research, according to the results 
obtained, hypotheses on the design and implementation of 
different pay systems in horticulture should be generated 
and tested. Likewise, the human resource management 
practices in other vegetable (lettuce, cabbage, etc.) or fruit 
(raspberries, blueberries, etc.) sectors that are also labour-
intensive might be a topic of further research in order to 
compare different horticultural sectors.

Altogether, compared to other agricultural sectors, 
such as arable farming and livestock production, the 
small size of asparagus and strawberry farms means 
that research addressing the design of human resource 
management is still in its infancy. More research is needed 
because the non-family workforce is significant and highly 
characteristic of commercial horticulture. Furthermore, 
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sustainability debates, the structural features of farms, 
customer structure and marketing channels, and the 
political and social environment will all be decisive factors 
for the future competitiveness of fruit and vegetable 
production in Germany (Friedrich et al., 2013). 
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