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Abstract: Despite the popularity of agricultural land markets as a research topic, a current literature
review on price drivers on agricultural land rental markets is missing, which is crucial in order to
gain an overview of the status quo. Furthermore, farmers’ perceptions of price drivers on agricultural
land rental markets have not been considered sufficiently. Therefore, this study combines descriptive
results from a survey with 156 German farmers conducted during 2019–2020 using purposive
sampling and a systematic literature review. The systematic literature review reveals four important
areas acting as price drivers in agricultural land rental markets: policy/Common Agricultural Policy
(CAP), bioenergy, climate change, and market prices/competition. Based on the overview, several
points of departure for further research are provided. Furthermore, results from the survey show that
farmers’ perceptions of the relative importance of the price drivers differ from the results of scientific
literature. Therefore, perceptions of farmers should be considered for possible policy interventions
derived from scientific evidence.

Keywords: agricultural land rental markets; price drivers; German farmers; PRISMA procedure;
agricultural policy

1. Introduction

In recent years, there has been much movement on the European markets for agricul-
tural land with an active debate on causes and effects [1]. Many countries, such as France,
Germany, and the United Kingdom, have experienced drastic increases in agricultural
land prices [2]. Considering the importance of land as a production factor in agriculture,
it is not surprising that agricultural land markets have become the subject of extensive
empirical research as a result of this trend. Various explanatory approaches to purchase
price trends have been used in recent years, such as the attractiveness of farmland as an
investment portfolio choice [3], an increased market entry of non-agricultural investors [4],
the importance of farmland for renewable energies [5], the auction design of farmland
privatization [6,7], and many more. Land rental prices have also risen sharply and are
considered a major driver of the substantial increase in purchase prices due to increasing
productivity, market prices, and competition between farmers [8]. For instance, the aver-
age rental price on German agricultural land increased by 64% between the years 2005
and 2016 [9]. It is important to look at the development of land rental prices not only
because there is often a high proportion of rented land under cultivation—in Germany
it is over 50%—but also because farmland operators fluctuate much more often through
rent than through purchase [10]. As pointed out by Marks-Bielska [11], the rental share of
agricultural land has increased dynamically in European countries with well-developed
agriculture. Takáč et al. [12] further argue that rental prices can be objectively monitored
on the market, while the purchase price often represents the subjective opinion of the
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owner. The decision to rent land is usually made on the basis of short- to medium-term
considerations, without speculation on an increase in the value of the land [13]. Opposed to
expansion via additional land ownership renting additional farmland has also been shown
to provide a lower risk opportunity for growth, resulting in a greater ability to repay farm
debt [14,15]. Additionally, the higher the transaction costs on the land sale market, the
more important land rental markets are for farmers in comparison [16]. Lastly, land rental
markets can play an important role in improving efficiency and possibly equity in land use
and access for famers [17].

While many papers look into the price drivers on the buyer’s market for agricultural
land, which reflects the great interest of agricultural economists, policymakers, and others
in this topic, a current overview of the findings in the literature regarding the agricultural
land rental market is not available. In addition, the availability of data relating to land
rental agreements is considerably poorer. Previous reviews have focused on the develop-
ment of rental rates in European Union member states [18] or on applied land reforms in
25 countries [19]. Yet, these reviews are now outdated to a certain extent, and did not focus
specifically on price drivers on agricultural land rental markets, which are therefore the
focus of this review.

Furthermore, the literature review for this article revealed that current studies focusing
on farmers’ views on the agricultural land rental market are scarce. Specifically, only four
studies have analyzed the agricultural land (rental) market and its price drivers from
the perspective of farmers. Forbord et al. [20] used qualitative in-depth interviews with
18 farmers in which they focused on ownership and renting agricultural land from the
farmers’ perspective. In this, they asked the farmers about their intentions to rent more
land as well as fragmentation of farmland and farm succession. Marks-Bielska [11] used
a standardized questionnaire to survey 943 Polish farmers. Farmers were asked to state
their motives to rent land and to buy land. Furthermore, 378 British tenant farmers
were surveyed by Ilbery et al. [21] also using a standardized questionnaire. In their
study, they focused on the effects of the Common Agricultural Policy on agricultural land
markets and their future business pathways. Lastly, Emmann et al. [22] focused on German
farmers’ perceptions of non-agricultural investors. They showed that the 566 surveyed
farmers see themselves in direct competition with non-agricultural investors and wish for
political intervention in the land market to protect them from non-agricultural investors.
However, none of the studies has focused on farmers’ perceptions on more than one price
driver affecting the agricultural land rental market. Furthermore, farmers’ expectations
of the future magnitude of these price drivers have not yet been examined. Lastly, the
literature review reveals that a large share of the studies has been conducted on German
agricultural land markets. Hence, it is also worthwhile to investigate German farmers’
views and expectations towards the identified price drivers since most of the implications
for agricultural land markets were based on studies on the German agricultural land
market, but without taking farmers’ views into account.

The aim of this study is therefore twofold: first, the study depicts the current findings
in the literature concerning agricultural land rental markets and their price drivers by
applying a systematic literature review. In this, the study focused on results for Europe.
A global perspective does not seem feasible, since European farmers operate under funda-
mentally different conditions with regard to farm structures, climate, agricultural market
structures, and agricultural policy [23]. The European rental market appears promising
for the assessed research questions due to the high rental shares, the comparatively high
political regulation of agricultural production as well as the fact that in no other region
have rental prices risen so sharply in recent years [11]. Second, based on the systematic
literature review, a standardized online questionnaire was developed in which German
farmers were asked to state their current perceptions and future expectations of the agricul-
tural land rental market and its price drivers. The price drivers considered in this study
are non-static price drivers that change over time and, thus, have a changing impact on
rental prices. The procedure of combining survey data with a literature review and the
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discussion of both simultaneously was also used by Michels et al. [24] to capture German
farmers’ perspectives on direct payments in the European Union. Ergo, the presented study
proceeds in three successive steps: first, the systematic literature review is used to identify
the price drivers pinpointed in the primary literature. These identified price drivers are
then offered to farmers as choices in the survey. Third and finally, the results from the
literature review and the survey are compared.

The contribution of this study is therefore the combination of literature and primary
survey results in order to capture the status quo regarding price drivers on the European
farmland rental markets. More specifically, this review provides an overview of 34 selected
articles dealing with agricultural land rental markets, which are classified according to
groups of price drivers and the methodological approaches. This is complemented by
the analysis of survey data from a sample of 156 German farmers collected in 2020 who
were explicitly asked for their opinion on the price drivers on agricultural rental markets.
Capturing the status quo is crucial in order to uncover initial (political) fields of action in
the short term. Furthermore, points of departure for further research projects are identified,
which could provide useful results and implications for potential political intervention on
agricultural land rental markets in the long term. Accordingly, the results are of primary
interest for researchers in agricultural economics and agricultural policymakers. However,
by providing several impulses for further research, the results of this study could also
prove beneficial for farmers and agricultural extension services.

The remainder of this article is structured as follows: the systematic literature review
and its results are presented in Section 2. Section 3 contains the description of the survey
as well as its results. A discussion and implications for further research are provided in
Section 4. The article ends with conclusions in section.

2. Systematic Literature Review
2.1. Methodological Approach

For the systematic literature review [25], the study employed numerous keywords and
reasonable combinations of the keywords in several databases as shown in Table 1. The key-
words were each individually combined with the terms “farmland rental prices”/“agricultural
land rental market” as well as “price driver” by means of an “and” search link in order to
obtain the most targeted results. During the initial review titles, abstracts and keywords
were checked to see if they fit the topic. For instance, articles not focusing on Europe
and agricultural land rental markets as well as articles from before 20101 were excluded.
Furthermore, the reference list of all relevant articles remaining after the initial review were
checked [26]. Titles, abstracts, and keywords of suitable articles were reviewed in the same
manner. Lastly, the remaining articles in full length were reviewed once again by at least
two authors with regard to their individual suitability and their additional value added
for the study objective. The final sample of articles then was selected using the “preferred
reporting items for systematic reviews and meta-analysis (PRISMA)” procedure [27], which
led to the final selection of 38 studies.

2.2. Results

The systematic literature review described in Section 2.1 resulted in 38 scientific papers
on price drivers in farmland rental markets, which were included in the final literature
analysis and, thus, in the subsequent development of the questionnaire. Figure 1 provides
a thematic, methodological, and regional breakdown of the 38 final papers, which are then
listed and categorized in Table 2.

1 It should be noted that there is, of course, literature available on agricultural land rental markets before 2010. However, due to substantial growth in
research regarding agricultural land (rental) markets and several other developments (e.g. agricultural policies, support of bioenergy etc.) affecting
agricultural land (rental) markets, we focused on the most current research in this review.
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Table 1. Databases and keywords applied for the literature review.

Databases Keywords

Google Scholar Farmland rental prices * Europe

AgEcon Search Agricultural land
rental markets * Farmer

Elsevier ScienceDirect Price drivers * Farmland
Wiley Online Database Agriculture Policy

Scopus Contractual arrangements Climate change
Risk management Common Agricultural Policy

Bioenergy
* used in conjunction with the other keywords by an “and” search link.
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Figure 1. Thematic, methodological, and regional breakdown of the articles selected by preferred
reporting items for systematic reviews and meta-analysis (PRISMA). CAP = Common Agricultural
Policy; EU = European Union.

Methodologically, the majority of the literature examined uses historical time series
data as the basis for the calculations (“Historical data/Ex-post assessment”) or simu-
lates the influence of various price drivers on rental prices using model assumptions
(“Simulation/Ex-ante assessment”). Only four of the papers [11,20–22] used a survey to
gain insights into farmers’ perceptions. Likewise, recent literature reviews are scarce [18,19],
but crucial, in order to gain insights into the current status quo. For this reason, the study is
intended to also provide further insights into the assessment of the farmers’ standpoint and
the combination of farmers’ views with a literature review. The breakdown of the selected
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studies by study region shows the strong regional focus on Germany (16). The other studies
are divided between the EU as a whole (9), other EU countries (10), and European non-EU
countries (3). Overall, the studies considered therefore show largely comparable conditions,
which is why the focus was placed on Europe as a selection criterion. The fact that Germany
is strongly represented as a study region supports the further approach of the presented
study to survey German farmers.

As shown in Figure 1, the drivers of farmland rental prices in Europe identified in
the systematic literature review can be divided thematically into four categories, whereby
causal and interdependent relationships exist in between the categories. With 18 of the
38 research papers considered, political drivers play the main role in research on factors
influencing farmland rental markets in Europe. In particular, the capitalization of agri-
cultural subsidies under the Common Agricultural Policy (CAP) is a major research area.
There are considerable differences between model simulations and empirical results with
regard to the question of whether direct payments benefit land tenants or landowners—i.e.,
to what extent they are capitalized in farmland prices [28]. Ciaian et al. [29] suggest that
the Single Payment Schemes (SPS) have a higher impact on agricultural land rents than
their predecessor, coupled subsidies. While O’Neill and Hanrahan [30] present opposite
results for Ireland and Kilian et al. [31] confirm this finding and further argue that the
capitalization of SPS depends on land supply elasticity. Breustedt and Habermann [32]
show that in Germany, for each additional Euro in premium payments paid for eligible
arable land, the rent increases by €0.38. They also show that regional livestock density,
which is indirectly influenced by different policies, is also an important determinant of
farmland rents, a point further proven by Hennig and Breustedt [33]. They argue that
German rental prices for arable land are strongly influenced by agricultural policy instru-
ments and that policy measures therefore have considerable distributional effects. The
capitalization of each additional Euro in premium payments paid for eligible arable land
into farmland rents is also quantified by Ciaian and Kancs [34] (€0.19) and by van Herck
et al. [35] (€0.25) for newer EU member states as well as Guastella et al. [36] (€0.22) and
Michalek et al. [37] (€0.06–0.10) for all EU member states. However, the latter study re-
vealed strong differences in capitalization between the different member states as well as
different forms of direct payments. Strong fluctuations in the level of capitalization were
also shown on the individual farm level by Feichtinger and Salhofer [38]. In a recent study,
the same authors further illustrate that considerable differences in capitalization exist
between different CAP measures and regions depending on yield level, grassland share,
and farm size [39]. Additionally, in a different study, Guastella et al. [40] demonstrate a low
capitalization of decoupled payments in Italy. In another Italian study, Valenti et al. [41]
show that the elasticity of land price with respect to coupled and decoupled subsidies is
below one. Particularly, for the latter payments, the degree of capitalization declines with
decreasing competition in farmland markets. The simulation of an alternative system of
personalized and non-transferable forms of direct payments in Switzerland shows that this
can even lead to falling rental prices [42]. In summary, the main mechanism of impact of the
policy instruments on the rental price is the capitalization effect, i.e., subsidies are (partly)
passed on from the lessee to the lessor, since the lessor adds it to the price of the rent.
Other important political price drivers are price restrictions [18], land fragmentation [19],
social norms [20], as well as politically established pre-emptive rights in the context of land
privatization [11]. Another price driver on European farmland rental markets identified
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in the systematic literature review is the increase in the use of bioenergy. Above all, the
increased land requirements for substrate used in the process of biogas production have
a strong influence on the land (rental) markets in many regions [43]. Operators of biogas
plants transfer part of their financial surplus to land values by offering higher rental rates
in order to cultivate substrate [44]. In line with this, Appel et al. [45] show that farms
that also produce bioenergy offer higher prices on the land lease market and are more
competitive. In their study from Northern Italy, Demartini et al. [46] show a non-linear
effect of biogas production on land rental prices. Hennig and Latacz-Lohmann’s [44] study
on the effects of biogas production on farmland rental rates in Northern Germany found
that biogas production, in combination with local competition, as well as agglomeration
economies resulting from high livestock densities, has a considerable impact on regional
farmland rental rates. Their spatial econometric approach estimates the effect of biogas
production on farmland rental prices, between 61 and 141 Euros per hectare, depending on
livestock density. However, Habermann and Breustedt [47] found a statistically significant
increase in Germany only for Western Germany. Here too, the considerably higher livestock
density plays a decisive role. Thus, regarding bioenergy production, the price drivers are
linked to policy, competition, and agricultural structure (livestock density). The link to
politics is due to the fact that European countries, just as many other countries in the
industrialized world, promote energy production from biomass through various political
instruments such as subsidies or purchase guarantees and minimum prices [44]. Troost
et al. [48] show for the case of Germany that these bioenergy subsidies lead to a strong
increase in willingness-to-pay for rental farmland. Similarly, Bartoli et al. [49] use the
example of Lombardy in Italy to investigate the influence of different bioenergy subsidies
on the demand for maize silage and show that less bioenergy production could indirectly
lead to lower land rental prices. The mechanism that primarily affects rental prices is based
on the fact that biogas plant operators with their financial surpluses, which are granted
in part through political support, offer higher rental prices than classic food producers in
order to grow the required substrate [43].

The third price driver of land rental prices in Europe observed in the systematic
literature review is climate change2. Aurbacher et al. [50] calculate future land rental price
changes applying a regional climate change model based on historical data, which results
in an overall sectoral increase in land rents of 5–6% of German net agricultural income by
2040. In their research outlook, they refer to the need for farmers to adapt to new climatic
conditions, which is also one of the issues addressed in the questionnaire. Schmidtner
et al. [51] use a similar methodological approach and come to similar conclusions regarding
the forecast development of farmland rental prices in Germany. They predict a 10–17%
overall increase in rental prices by 2040 resulting from the expected changes in temperature
and spring precipitation. However, they also point to a spatially heterogeneous influence,
which requires further research, as from a certain temperature increase in the areas with a
higher initial temperature, the forecast rental prices decrease again. A recent study from
Northern Italy displays a negative influence of climate change on farmland rental prices
in regions prone to drought [52]. Accordingly, the main effect on rental prices in terms
of climate change is due to regionally specific climatic conditions that are changing in
different ways, leading to better or worse growing conditions for farmers, who can pay
correspondingly higher (or lower) rents. The fourth and last group of price drivers of

2 Other locational factors (e.g., soil quality) that do not change in the short–medium-term were not included in the analysis, as this study focuses on
changing drivers over the course of time.
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agricultural farmland rental prices in Europe identified in the course of the systematic
literature review consists of market prices and mechanisms, competition on the rental
market, and various smaller influencing factors. In addition, this category includes those
studies that take a broader approach or consider the agricultural structure as a whole.
Ciaian et al. [29] emphasize the positive influence of productivity growth and commodity
price developments on farmland rental prices. Dupraz and Temesgen [53] as well as Takáč
et al. [12] also show the negative influence of increasing factor prices on the ability to
pay rents and thus on the level of rental prices. The latter also examine the influence of
geographical conditions (such as distance from the farms to a larger city) and agricultural
structural conditions (such as farm density or average farm size) on rental prices. März
et al. [54] also consider these factors and uncover potential heterogeneities of the estimated
effects across the conditional distribution of rental rates using Bayesian geoadditive quantile
regression. Marks-Bielska [11] identifies competition among farmers as a price driver.
Using historical data from Ukraine, Graubner et al. [55] find empirical support that farms
affiliated with an agroholding possess (ceteris paribus) more land and set higher land
rental prices compared to independent farms. Habermann and Ernst [56] consider the
influence of the agricultural structure on rental prices in the case of Germany and show that
in regions with higher rent shares and higher competition the farmland rental price level
increases. Another influencing factor identified in the literature is the contractual design of
rental agreements [57]. Lastly, Emmann et al. [22] showed that farmers perceive themselves
to be in competition with non-agricultural investors. Non-agricultural investors can exert
pressure on the rental markets, as they use the sale and leaseback method. Farmland
is purchased and afterwards leased back to the farmers with the intention of achieving
a certain return, whereby investors often have greater financial leeway than competing
farmers. To generate a specific return on the investment asset farmland, they often raise
the rental prices after purchase. Likewise, Heinrich and Appel [58] used an agent-based
approach through simulations with the agricultural structural model AgriPoliS to show
that for Germany, a non-agricultural investor could indirectly increase the rental price, as
other farmers in the investor’s catchment area increase their rental bids for fear of losing
their land. In simplified terms, for this group of price drivers it can be said that agricultural
rental prices are rising, because farmers are willing (or are forced) to pay higher rents due to
increased (perceived) competition, increased productivity, improved structural conditions,
or lower factor prices.

The main drivers of farmland rental prices in Europe identified in the systematic liter-
ature review were used as a basis for the preparation of the questionnaire, both with regard
to the current assessment of the drivers by the farmers themselves and for the preparation of
the surveyed possibilities for adjusting farmland rental contracts to external circumstances.

2.3. Statistics on German Land Rental Market

To give a sense of the German rental market for agricultural land, Figure 2 shows the
development of average rental prices for arable land and grassland in Germany. In addition,
the development of the total number of farms and biogas plants in Germany is presented.

Average rental prices for agricultural land have continued to rise in recent years. For
arable land, for example, they increased by 90% between 1999 and 2016. The number
of farms continues to decrease. Between 2001 and 2018, the total number of German
farms fell by 4%. In the course of structural change, more and more farms are closing
down and the remaining farms are growing in size. In order not be forced to give up,
there is a considerable urge for farmers to grow, which increases competition on the land
markets [10]. The number of biogas plants has increased considerably since 2000 (+791%).
However, the development has flattened out noticeably since 2010.
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Table 2. Studies analyzed within the framework of the systematic literature review.

Year Study Author Study Region Price Driver Category Methodical
Approach Category

2010 EU Land Markets and the Common Agricultural Policy Ciaian et al. [29] European Union Policy/CAP Literature review

2010 European biomass resource potential and costs de Wit and Faaij [43] European Union + Ukraine Bioenergy Simulation/
Ex-ante assessment

2010 Assessing the impact of climate change on agriculture in Germany—a
Ricardian analysis Aurbacher et al. [50] Germany Climate change Historical data/

Ex-post assessment

2010 Developments and determinants of farmland rental rates in Germany Habermann and
Ernst [56] Western Germany Market prices/

Competition/Various
Historical data/
Ex-post assessment

2010 Property matters: Agricultural restructuring and changing landlord–tenant
relationships in England Ilbery et al. [21] England Policy/CAP Survey

2011 The Incidence of EU Per-Hectare Payments on Farmland Rental Rates: A
Spatial Econometric Analysis of German Farm-Level Data

Breustedt and
Habermann [32] Germany Policy/CAP Historical data/

Ex-post assessment

2011 Einfluss der Biogaserzeugung auf landwirtschaftliche Pachtpreise
in Deutschland

Habermann and
Breustedt [47] Germany Bioenergy Historical data/

Ex-post assessment

2012 Impacts of 2003 CAP reform on land rental prices and capitalization Kilian et al. [31] Bavaria, Germany Policy/CAP Historical data/
Ex-post assessment

2012 The Capitalization of Area Payments into Farmland Rents: Micro Evidence
from the New EU Member States

Ciaian and
Kancs [34] New EU member States Policy/CAP Historical data/

Ex-post assessment

2012 Key Issues and Developments in Farmland Rental Markets in EU Member
States and Candidate Countries Ciaian et al. [18] European Union Policy/CAP Literature Review

2012 Farmland Rental Rate and Marginal Return to Land: A French FADN
Perspective

Dupraz and
Temesgen [53] France Market

prices/Competition/Various
Historical data/
Ex-post assessment

2013 Factors shaping the agricultural land market in Poland Marks-Bielska [11] Poland Market
prices/Competition/Various Survey

2013 Transfer of single farm payment entitlements to farm successors: impact on
structural change and rental prices in Switzerland Mack et al. [42] Switzerland Policy/CAP Simulation/

Ex-ante assessment

2014 Capitalization of the Single Payment Scheme into Land Value: Generalized
Propensity Score Evidence from the European Union Michalek et al. [37] European Union Policy/CAP Historical data/

Ex-post assessment

2014 Land reform and land fragmentation in Central and Eastern Europe Hartvigsen [19] Central and Eastern Europe Policy/CAP Historical data/
Ex-post assessment

2014 Drivers of change in Norwegian agricultural land control and the
emergence of rental farming Forbord et al. [20] Norway Market

prices/Competition/Various Survey

2014 The Capitalisation of Fixed per hectare Payment into Land Rental Prices: a
Spatial Econometric Analysis of Regions in EU Guastella et al. [36] European Union Policy/CAP Historical data/

Ex-post assessment

2014 Capitalization of direct payments in land rents: evidence from New EU
Member States van Herck et al. [35] New EU member States Policy/CAP Historical data/

Ex-post assessment
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Table 2. Cont.

Year Study Author Study Region Price Driver Category Methodical
Approach Category

2015
Do Different Measurements of Soil Quality Influence the Results of a
Ricardian Analysis?—A Case Study on the Effects of Climate Change on
German Agriculture

Schmidtner et al.
[51] Germany Climate Change Historical data/

Ex-post assessment

2015 Charakterisierung und Bedeutung außerlandwirtschaftlicher Investoren:
Empirische Ergebnisse aus Sicht des landwirtschaftlichen Berufsstandes Emmann et al. [22] Germany Market

prices/Competition/Various Survey

2015 Climate, energy and environmental policies in agriculture: Simulating likely
farmer responses in Southwest Germany Troost et al. [48] Germany Bioenergy Simulation/

Ex-ante assessment

2016 The Effect of Biogas Production on Farmland Rental Prices: Empirical
Evidences from Northern Italy Demartini et al. [46] Province Cremona, Italy Bioenergy Historical data/

Ex-post assessment

2016 Is there a term structure in land lease rates? Hüttel et al. [57] Germany Market
prices/Competition/Various

Historical data/
Ex-post assessment

2016 Analysing farmland rental rates using Bayesian geoadditive
quantile regression März et al. [54] Germany Market

prices/Competition/Various
Historical data/
Ex-post assessment

2016 Decoupled Single Farm Payments of the CAP and Land Rental Prices Feichtinger and
Salhofer [38] Bavaria, Germany Policy/CAP Historical data/

Ex-post assessment

2016 The capitalization of coupled and decoupled CAP payments into land
rental rates

O’Neill and
Hanrahan [30] Ireland Policy/CAP Historical data/

Ex-post assessment

2016 The impact of different energy policy options on feedstock price and land
demand for maize silage: The case of biogas in Lombardy Bartoli et al. [49] Province Lombary, Italy Bioenergy Simulation/

Ex-ante assessment

2016 Effects of the German Renewable Energy Act on structural change in
agriculture–The case of biogas Appel et al. [45] Germany Bioenergy Simulation/

Ex-ante assessment

2017 The incidence of biogas feed-in tariffs on farmland rental rates—evidence
from northern Germany

Hennig and Latacz-
Lohmann [44] Northern Germany Bioenergy Historical data/

Ex-post assessment

2017 Lost in space? The effect of direct payments on land rental prices Graubner [28] European Union Policy/CAP Simulation/
Ex-ante assessment

2018 The Capitalisation of CAP Payments into Land Rental Prices: A Panel
Sample Selection Approach Guastella et al. [40] Italy Policy/CAP Historical data/

Ex-post assessment

2018 The Incidence of Agricultural Subsidies on Rental Rates for Grassland Hennig and
Breustedt [33] Western Germany Policy/CAP Historical data/

Ex-post assessment

2018 Do investors ruin Germany s peasant agriculture? Heinrich and
Appel [58] Germany Market

prices/Competition/Various
Simulation/
Ex-ante assessment

2019 Agroholdings and Land Rental Markets: A Spatial Competition Perspective Graubner et al. [55] Ukraine Market
prices/Competition/Various

Historical data/
Ex-post assessment
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Table 2. Cont.

Year Study Author Study Region Price Driver Category Methodical
Approach Category

2019 Land rent values determinants: a Hedonic Pricing approach at local scale Mazzocchi et al. [52] Region Milan, Italy Climate change Historical data/
Ex-post assessment

2020 The Factors Affecting Farmland Rental Prices in Slovakia Takáč et al. [12] Slovakia Market
prices/Competition/Various

Historical data/
Ex-post assessment

2020 Regional differences in the capitalisation of first and second pillar payments
of the CAP into land rental prices

Salhofer and
Feichtinger [39] Germany Policy/CAP Historical data/

Ex-post assessment

2021 The capitalization of CAP payments into land rental prices: a grouped
fixed-effects estimator Valenti et al. [41] Italy Policy/CAP Historical data/

Ex-post assessment

Source: Compiled and designed by authors, CAP = Common Agricultural Policy; EU=European Union.
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of German farms, and (c) total number of biogas plants (2000–2020). Source: German Farmers
Association [10] and Federal Statistical Office of Germany [59,60].

3. Survey

An online survey addressed to German farmers was created after the fully executed
literature review described in Section 2 to ensure the questionnaire fits the results of the
literature review. After conducting a pre-test with selected farmers3, the invitation to
the survey was distributed via social-media and online-forums dedicated to agriculture,
from November 2019 to January 2020. Precondition to take part in the survey was to be
active in arable farming. By purposive sampling for arable farmers, it was ensured that

3 Results of the pre-test were deleted and the farmers who had participated in the pre-test were asked to not take part again in the survey.
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farmers are able to understand and evaluate the farmland rental market. The questionnaire
for this study can be divided into two parts. In the first part, the farmers were asked to
provide sociodemographic and farm related characteristics. With regard to the farm related
characteristics, questions were also asked about the agricultural land rental situation,
e.g., the amount and duration of the rental contract on the farm. The second part deals
explicitly with farmers’ perceptions of the current and future situation on agricultural
land rental markets. More specifically, farmers were asked to state which factor has the
strongest influence on the agricultural land rental market. In addition, farmers were asked
if they expect that the magnitude of each influencing factor will decrease, stay the same,
or increase in the future. Lastly, four statements concerning farmers’ ability to act on the
agricultural land rental market had to be evaluated on equally-spaced five-point Likert
scales (1 = strongly disagree; 5 = strongly agree).

3.1. Descriptive Results of the Sample

After the removal of incomplete or unreasonable surveys4, 156 usable questionnaires
remain for the analysis. Table 3 and Figure 3 show the descriptive statistics of the final
sample. The average age of the farmer in the sample is 44 years, which is below the
German average of 53 years. Fifty percent of the farmers in the sample have an agricultural
university degree, which surpasses the German average of 12%. A total of 578 hectares
of arable land and 73 hectares of grassland were cultivated on average by the farmers in
the sample, which also surpasses the German average of 65 hectares of arable land and
34 hectares of grassland, respectively. Ninety-two percent of the farmers in the sample are
male, which is very close to the German average of 90%. Likewise, the proportion of leased
land of total land managed (55%) is very close to the German average of 59% [10].

Table 3. Descriptive statistics (N = 156).

Variable Description Mean SD Min Max Ger. Avg. a

Age Farmers age in years 44.26 12.83 23 65 53

AgriUni 1, if the farmer has an agricultural
university degree; 0 otherwise 0.50 - 0 1 0.12

ArableLand Hectares of arable land 578.33 709.23 5 3360 65
Gender 1, if the farmer is male; 0 otherwise 0.92 - 0 1 0.90
GrassLand Hectares of grass land 72.91 153.40 0 967 34

Invest
1, if the farmer has made an investment in
the agricultural holding worth more than
€100,000 in the last five years; 0 otherwise

0.88 - 0 1 n.a.

Leased % of leased arable land of total
land managed 0.55 0.23 0 1 0.59

Objective Objectives in the operation of the
agricultural holding
“I would like to reduce my
farming activities” 0.02 - 0 1 n.a.

“I would like to maintain the level of my
farming activities” 0.47 - 0 1 n.a.

“I would like to expand my
farming activities” 0.51 - 0 1 n.a.

Precipitation Precipitation in mm per year 684.42 170.58 250 1255 730

SoilQuality Soil quality of arable land given in the soil
quality index (7;100) 47.96 15.20 18 91 n.a.

Successor 1, if the agricultural holding succession has
been clarified; 0 otherwise 0.56 - 0 1 n.a.

a German Farmers Association [10]; SD = Standard deviation, Ger. = German, Avg. = Average, n.a. = not available.

4 For a plausibility check of the answers, a test question was integrated into the survey, for which the answer was provided. Eight participants who
answered the test question incorrectly were removed from the sample.
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With regard to the location factors, the average soil quality amounts to 49 and average
precipitation to 684 mm per year. Moreover, 88% of the surveyed farmers have made an
investment worth more than €100,000 in the last five years. This is also reflected in the
objective indicated by the respondents regarding the development of farm activities for
the agricultural holding. Only 2 percent of the farmers stated they want to reduce their
farming activities while the rest of the farmers want to maintain (47%) or expand (51%)
their farming activities. Lastly, 56% have already arranged the succession of the farm.

Figure 3 shows further descriptive statistics of the sample. On average, more than 50%
of the total turnover is generated with arable farming (54%) followed by livestock farming
(30%). Most of the respondents are the farm manager (83%) or farm successor (13%). With
respect to the legal form of the agricultural holdings, most holdings are sole proprietorship
(55%) or partnership (30%). Most of the participating farms are located in the region South
Germany (38%) followed by region East Germany (35%), which may partly explain the
large range of farm sizes (5 up to 3360 hectares of arable land) and the far above average
farm size in the sample. Very few of the participating farmers are located in the region
north Germany (18%) and West (9%).

As shown in Table 3 and Figure 3, this sample is not representative of German agri-
culture at large and the results should therefore be interpreted as representing younger,
well-educated farmers from larger farms. Nevertheless, the sample can be described as
valid with regard to the objective of this study as the share of leased land of total managed
land is close to the German average. Furthermore, the farms can be described as future-
oriented agricultural holdings since most of the respondents have invested more than
€100,000 in the last five years. In addition, on more than half of the farms surveyed, farm
succession has already been clarified. Lastly, most of the farms want to maintain or expand
their farming activities. Therefore, providing the status quo on these farmers’ perspectives
on the land rental market is relevant to agricultural policymakers and to exploring new
research areas on agricultural land rent markets, which can in turn be beneficial for the
future development and consulting of these farms.
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3.2. Results on Agricultural Land Rental Market

Table 4 shows descriptive statistics on farmers’ lease agreements. On average, the rent
paid in existing rental agreements was €484 per hectare arable land and year in the sample,
which exceeds the German average of €328 per hectare arable land and year, according
to figures recorded during the last full agricultural statistics survey in 2016. The average
lease period is about 9 years, with the maximum in the sample being 30 years. Twenty-six
percent of the farmers use some form of flexible cash lease agreement. More than half of
the farmers in the sample state that they consider the currently paid rent to be somewhat
too high (41%) or too high (10%); moreover, 46% of the farmers in the sample consider the
rent to be fair.

Table 4. Descriptive statistics on farmers’ lease agreements (N = 155) a.

Variable Description Mean SD Min Max

Rent Rental amount in € per hectare arable land and year
(existing rental agreements) 484.43 241.38 91 1494

Duration Term of lease in years 9.21 2.91 2 30

FlexRent 1, if the farmer uses a flexible cash lease agreement;
0 otherwise 0.26 - 0 1

PriceLevel The rent I am currently paying is what I perceive to be . . . b 3.61 0.69 2 5
. . . too low 0 - - -
. . . somewhat too low 0.01 - - -
. . . fair 0.46 - - -
. . . somewhat too high 0.41 - - -
. . . too high 0.10 - - -

a One farmer indicates having no leased land; b Evaluation of the statement with an equally-spaced 5-point Likert
scale (1 = too low; 5 = too high); SD = Standard deviation.

Figure 4 shows the results of farmers’ perceptions of the strongest influencing factors
on the agricultural land rental market. The strongest factor with 47% approval is the
competition among farmers. The second strongest factor perceived is the presence of
non-agricultural investors on the agricultural land (rental) market (19%), followed by the
influence of agricultural policy guidelines (17%).
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Figure 4. Farmers’ perceptions on the strongest influencing factor on the agricultural land rental
market (N = 156). Note: Multiple answers were not possible.

With respect to the several factors possibly influencing the agricultural land rental
market, Figure 5 shows how farmers perceive the future development of the strength of
these factors on the agricultural land rental market. The strongest increase in the strength of
influence is expected for agricultural policy guidelines (79%) and non-agricultural investors
(56%). In contrast, the strongest decrease in strength of influence is observed for bioenergy
(35%). Combining the results of Figures 4 and 5, the results imply that while the current
strongest factor is competition among farmers, the future drivers of the agricultural land
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rental markets will be agricultural policymakers and non-agricultural investors from the
farmers’ point of view.
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Table 5 provides further insights into what other factors influence farmers’ ability
to act on the agricultural land rental market from farmers’ perspectives. Weather events
and the image of agriculture in society are perceived as not restricting the ability to act
on the agricultural land rental market. Besides agricultural policy reforms, price risks are
perceived as influencing farmers’ ability to act on the agricultural land rental market.
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Table 5. Descriptive statistics and distribution of responses concerning the ability to act on the agricultural land rental market for Likert scales (1 = strongly disagree; 5 = strongly agree),
(N = 156).

Relative Frequencies %

Statement Strongly Disagree (1) Disagree (2) Neither Agree nor Disagree (3) Agree (4) Strongly Agree (5) Mean

Increasing extreme weather events have an influence on my
actions on the regional agricultural land rental market 0.19 0.26 0.20 0.23 0.09 2.76

Political reforms have an influence on my actions on the
regional agricultural land rental market 0.08 0.25 0.18 0.32 0.26 3.52

The social image of agriculture has an influence on my actions
on the regional agricultural land rental market 0.30 0.33 0.11 0.16 0.08 2.38

Fluctuating prices for agricultural products and inputs have
an influence on my actions on the regional agricultural land
rental market

0.07 0.21 0.16 0.40 0.15 3.35

Note: The most frequently mentioned answer is marked in bold.
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4. Discussion and Implications

As shown in Figure 4 competition among farmers is perceived as the strongest influ-
encing factor on the agricultural land rental market. This was also observed by Forbord
et al. [20] and Marks-Bielska [11], as most of the surveyed farmers intend to expand farm-
land. Competition among farmers, regarding land expansion, was explained by farmers’
seeking to realize economies of scale. März et al. [54] show in detail that an increase in farm
size also leads to a higher willingness to pay for an additional hectare of rented farmland,
which they also attribute to economies of scale. However, März et al. [54] also emphasize
that this depends on the share of rented land a farmer already operates. With a decreasing
share of rented land farmers’ willingness to pay for an additional hectare rises while farmer
with a high share of rented land have a lower willingness to pay. This can be attributed to
the fact that the latter farmers have to annually cover fixed rental payments [56]. Other
reasons named in the literature are for instance to gain feeding areas for farm animals
or land for manure dispersal [20]. This is congruent to März et al. [54] who show that in
regions with higher livestock density farmers are willing to pay higher rental rates.

In addition, non-agricultural investors were perceived as the second-strongest factor
on the agricultural land rental market. This result confirms the observations of Emmann
et al. [22]. However, Odening and Hüttel [61] analyzed over 10,000 purchase cases of agri-
cultural land in the period between 2007 and 2015 in Eastern Germany and showed that,
contrary to the prevailing opinion, non-agricultural investors were only involved in a few
auctions and their bids differed only slightly from those of agricultural investors5. Hence, it
can be concluded that their role on the agricultural land rental market is also diminishingly
small, since these investors are commonly more interested in buying agricultural land.
Thus, results from the literature are contrary to farmers’ perceptions. Figure 4 also shows
that the majority of the surveyed farmers expect the effect of competition among farmers
on agricultural land rental markets will be constant or increase in the future. The results
of Habermann and Ernst [56] provide an explanation for this finding. They show that,
especially in areas with few income alternatives besides agriculture farmers are willing
to pay higher rents as they feel obligated to stay in agriculture. März et al. [54] further
demonstrate that organic farmers are willing to pay higher rental prices compared to their
conventional counterparts. As the conversion to organic farming is politically subsidized,
farmers might also perceive a higher competition level among each other. Forbord et al. [20]
show that the presence of potential farm successors also increases farmers’ intention to
increase their farmed area in order to provide a sufficient basis for their successors. With re-
spect to the influence of non-agricultural investors, farmers expect an even higher increase
of rental prices. If one considers that, for instance, young farmers are (especially) disadvan-
taged in terms of monetary power to act on the agricultural land rental market, it could be
interesting to investigate the potential effect of political intervention on agricultural rental
land markets with the aim to aid young farmers. However, with respect to the influence of
non-agricultural investors, it should be clarified to farmers that these only play a minor role
in the agricultural land rental markets. Thus, the presence of non-agricultural investors
should not be used as a reason for political intervention in the agricultural land market.
Increased transparency on the land market is necessary in order to reflect farmers’ per-
ceptions, for example, with regard to the role of non-agricultural investors. An improved
database that contains the complete disclosure of rental agreements could be a solution in
this area. Lastly, competition among farmers appears to be a mounting issue. Follow-up
studies should focus more on the individual effects (e.g., manure dispersal, expansion of
feeding area) and farmers’ perceptions regarding the strength of these individual effects.

The effect of agricultural policy was perceived as the third strongest factor (17.31%
approval, Figure 4). Likewise, Ilbery et al. [21] showed that a majority of tenant farmers

5 Heinrich and Appel [58] conclude based on a simulation that the presence of a non-agricultural investor increases the rental prices in the considered
region. However, it should be clearly stated that the non-agricultural investor in this case invested in bioenergy and, thus, does not act directly on
the land rental market.
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is rather uncertain what effects can be expected from the CAP. Nevertheless, Figure 5
shows that farmers expected that the effect of agricultural policies will increase the most.
Likewise, Table 5 shows that farmers feel that political reforms inhibit their action on the
agricultural land rental market. The literature review also shows that subsidies under
CAP have a strong effect on the rent prices [29,30]. Schulz et al. [62] analyzed German
farmers’ acceptance of greening measures in the CAP using a discrete choice experiment.
They showed that farmers also believe the introduction of the Greening measures would
lead to an increase in land rent. Hence, it could be interesting to investigate farmers’
reactions to specific agricultural policy changes on the agricultural land rental markets,
especially under the CAP. For instance, Hermann et al. [63] have shown incentivized extra-
laboratory experiments can be used to ex-ante evaluate possible effects of the introduction
of policy measures.

Bioenergy was also identified as a price driver on agricultural land rental markets in
the literature review. However, farmers do not perceive bioenergy as an important price
driver (Figure 4) and also expect that its influence will decrease in the future (Figure 5).
This can be explained by the fact that support for bioenergy like biogas plants is also
decreasing in Germany (see Figure 2). Furthermore, biogas is less and less accepted by the
population in Germany [64].

Table 5 also provides evidence that farmers’ actions on the agricultural land rental
market are influenced by fluctuating input and output prices but not by extreme weather
events. On the one hand, the results in Table 5 confirm the observations of Möllmann
et al. [65], who showed that volatile prices in particular have led to income losses, which
ultimately limit farmers’ ability to act on the agricultural land rental market. On the
other hand, the same authors showed that weather events, such as drought, have also
led to loss of income for over 88% of the German farmers that they surveyed. Still, the
farmers in our sample did not consider weather events to have a strong influence on
their ability to act on the agricultural land rental market. However, as shown in the
literature review, Aurbacher et al. [50] pointed out that increasing temperatures lead to an
increase in land rents and that farmers need to adapt to the new climatic conditions. In this
case, it could be interesting to conduct further research on flexible cash lease agreements,
which can be coupled to several (off-farm) indicators. For instance, Buchholz et al. [66]
conducted a discrete choice experiment to investigate farmers’ preferences to rent or buy
agricultural land. This could be expanded by also including flexible cash lease agreements.
Furthermore, it could be interesting to investigate the landlord’s point of view regarding
flexible cash lease agreements.

5. Conclusions

The study at hand provides a snapshot of the state of current research in literature on
agricultural land rental markets and their price drivers by applying the PRISMA procedure
as a systematic literature review. Subsequently, based on the results of the systematic
literature review, we developed a standardized online questionnaire in which 156 German
farmers were asked in 2019/2020 to state their current perceptions and future expectations
on the agricultural land rental markets and their price drivers. The sample was the
result of purposive sampling with the precondition that the respondents are actively
engaged in arable farming. The drivers of farmland rental prices in Europe identified
in the systematic literature review can be divided thematically into the four categories
“policy/CAP”, “bioenergy”, “climate change”, and “market prices/competition/various”
whereby causal and interdependent relationships exist in between the categories. In the
course of the survey, these identified price drivers were again revealed as the main drivers
from the point of view of German farmers. However, farmers perceive internal agricultural
competition as well as competition with non-agricultural investors as the main drivers.
Policy is only perceived as the third most important driver; however, this is the subject on
which most of the identified existing research is concentrated. Nevertheless, with regard
to policy as a driver, German farmers expect this to experience the greatest increase in
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significance for the development of agricultural land rental prices in the future. Particularly
with regard to the influence of non-agricultural investors, the findings of existing studies
and the perception of farmers contradict each other.

Several implications for research and policy could be derived from the current study.
Especially competition among farmers, which is perceived by farmers as a particularly
decisive factor, should be scientifically examined more closely. The potential explanations
provided in the discussion regarding perceived competition could thus be further verified
and lead to more precise implications. It would also be interesting to investigate whether
(and to what extent) the discrepancy between existing literature and farmers’ perceptions
applies to purchase prices. This would be likely on the basis of our results, but should be
verified scientifically. The relatively broad focus on various drivers (due to the orientation of
this study as fundamental research) should be broken down more precisely in future studies.
For example, a distinction should be made in the assessment of policy between the effects
of fertilizer reforms, direct payments, and second pillar greening measures in order to be
able to make more precise statements on the effects of various political interventions and
regulations on farmland rental prices. Competition between farmers should be evaluated
separately according to the respective causal background (e.g., economies of scale, manure,
or feedlot), in order to find further explanations for the development of land rental prices.
A finer breakdown of individual factors also allows for spatial differentiation in further
research work, which is also advantageous for more precise predictions and analyses.

However, the aim of the present study was not to show the implications of the
individual price drivers; these can be found in the primary literature examined. Rather, this
study refers to the new implications resulting from the discrepancy between the scientific
literature and the survey of farmers regarding agricultural land rental markets. This
discrepancy reveals the need to include the perceptions of farmers themselves in the policy
impact assessment. This is imaginable in two ways: The implementation of an ex-ante
policy impact analysis among farmers, in which farmers are specifically asked about a
planned policy measure or the integration of subjective perceptions into objective policy
impact assessment ex-post. In the latter case, however, the accuracy of the survey would
have to go far beyond the type of fundamental research carried out here, as a different aim
would be at hand.

As has been shown, farmers’ perceptions can differ fundamentally from the results of
model calculations. While studies based on historical data naturally lag behind current
developments, farmers feel these developments much more directly. A survey of these
farmers can therefore reveal short-term effects more quickly. Then again, econometric
analyses and model calculations based on time series data provide important statistical
evidence and are often more objective. Against this background, a combined approach of
both methods appears to be advantageous. Studies based on our fundamental research
should therefore also consider a combined approach to cover a wider range of findings.
Currently, a variety of political interventions in European agriculture is being discussed,
for example, in relation to fertilizer use, land markets, and animal welfare. The continuing
demonstrations by farmers for more say in policymaking, and the discrepancy between so-
ciety and agriculture also show how important it can be to integrate different opinions and
data sources into decision-making processes. We therefore recommend that policymakers
derive procedures from combined methodological approaches to anticipate unexpected
short-term reactions of farmers. In particular, the perception of farmers should be con-
sidered for possible policy interventions that could be derived from scientific evidence.
Otherwise, if farmers assess the causes differently from the scientific findings, a reaction
diverging from the anticipated behavior as a result of intervention would be possible. We
recommend this not only for the case of Europe, but also to test further in other regions,
whether a similar discrepancy exists, which could be counteracted by a combined approach
of model calculations and surveys.
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