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Abstract

An important determinant of ecosystem services ipiow from European farmland is the
amount and spatial arrangement of trees, shrultsywaodlands that are integrated into the
respective land use systems. Farm trees are coedid&keystone structures’ of
agroecosystems because of their disproportionaityel ecological value (relative to their low
abundance), but are threatened by agriculturalngifieation, land abandonment, and
urbanization. While the preservation of farm treea component of several command-and-
control approaches and while numerous payment seheior ecosystem services (PES
schemes) provided through agricultural practicesndgeneral exist, there are few incentive-
based policies that specifically target the corestgom of farm trees. This paper uses an
institutional economics framework for the analysis PES schemes that enhance the
establishment, protection, and management of feesst Using the German state of Saxony
as a case, it elaborates on the reasons for tlyerekeictant participation of farmers in these
schemes. The obstacles identified include high ytion and opportunity costs, contractual
uncertainties, and land tenure implications. Furtlsence scheme adoption has been low
compared with the total area covered by the resmetarm tree types, the PES schemes
alone cannot explain the substantial increase mban and size of some farm-tree types.
Options to improve participation comprise regiosadti premiums, result-oriented
remuneration, and cooperative approaches. The dgaofpPES schemes for farm trees
highlights one of the major challenges for the @ctdbn and preservation of cultural
landscapes: they are man-made and thus need toeberyed, managed, and maintained
continuously.

Keywords: Payments for ecosystem services (PES), agroeensystrees outside forests,
institutional economics, East Germany, Saxony

1. Introduction

With estimates for agricultural crops and pastur@$aranging between 24% and 38% of the
global land area, the ecological services thatcalitiral systems provide are of utmost
societal importance (Swintagt al.2007). The agricultural sector is considered téhgemost
important “ecosystem services industry” by the Bhihium Ecosystem Assessment (MA
2005). Depending on the specific agricultural systprovision of food, fibre, and fuel can be
accompanied not only by a range of regulating artual ecosystem services, but also by
dis-services to society, for example habitat lasgtient runoff, or pesticide poisoning of non-
target species (Zharg al.2007). An important determinant of ecosystem ses/provision
from European farmland is the amount and spatighngement of trees, shrubs, and
woodlands that are integrated into the respecénd Lise systems (Auclaat al.2000). These
landscape elements have been conceptualized as tfaes’ (Arnold & Deewes 1997) or
‘trees outside forests’ (FAO 2001). The FAO (2080) defines them as ‘all trees excluded
from the definition of forest and other wooded Isind~arm trees may be a spontaneously
occurring resource or they may have been delidgratanted, domesticated, and cultivated
(FAO 2001). Farm trees are considered ‘keystonetsires’ of agroecosystems (Gibbaats
al. 2008) because of their disproportionally large legical value (relative to their low
abundance). They provide important ecosystem ssyvisuch as buffering groundwater
pollution (Ryszkowski & Kedziora 2007) or controlj surface runoff and soil erosion
(Pattanayak & Mercer 1997). As a visual compondnagricultural landscapes they offer
important cultural services (McCollin 2000). Onbcently has the contribution of farm trees
towards the mitigation of (Naiet al. 2009) and adaptation to (Verchet al. 2007) climate
change been acknowledged. Farm trees also asaj#i\adresponses of organisms and, thus,
can help to overcome the interacting negative &ffet climate change and land use change
on biodiversity (Manninget al.2009).



Given all of these benefits, it is a cause of comd¢kat a number of case studies from around
the world report that farm trees are in serioudidedn all their forms, that is, in natural,
cultural, and recently modified landscapes. Amdmg most common threats are direct legal
or illegal clearing, gradual regression througtklat tree regeneration, pathogens degrading
tree health, shrub encroachment, abandonmentdifitraal grazing regimes, and agricultural
intensification (Manninget al. 2006). For centuries, retaining trees in agricaltlandscapes
has been a common practice throughout Europe (&iohét al. 2006). Since the 1950s,
socioeconomic changes have caused a strong dedlitkese practices, along with the
abandonment of many land use forms on marginals sé@d the intensification,
mechanisation, and structural simplification ofdanses on fertile soils (Vos & Meekes
1999).

While the preservation of farm trees is a componehtseveral command-and-control
approaches — for example, state conservation laatgtohibit the destruction of hedgerows,
copses, and scattered fruit trees — and while nousepayment schemes for ecosystem
services provided through agricultural practicesrdgeneral exist, there are few incentive-
based policies in place that specifically target ttonservation of farm trees. However,
interest in establishing farm trees as alternakarel use forms is rising. For example, the
European Council Regulation on the European Agucal Fund for Rural Development
(EAFRD) states: “Agri-forestry systems have a hegblogical and social value by combining
extensive agriculture and forestry systems, aimeteaproduction of high-quality wood and
other forest products. Their establishment shoaldupported” (European Union 2005: 5).

The present study focuses on PES schemes thataenttenretaining of trees in agricultural
landscapes, using the German state of Saxony asea ©ur aim is to employ an institutional
economics framework to understand why PES scheandseks in agricultural landscapes are
rarely found in central Europe, despite their named benefits. Further, the reasons for the
often very limited/reluctant participation of farrseand other land users in these schemes will
be elaborated on. We analyze the obstacles tordesig implementation of cost-effective
PES schemes and seek to contribute towards thgndesi‘better’ policies to promote the
services provided by farm trees. We argue thatfdion-tree related PES schemes to become
successful, specific resource characteristics -efample, rivalry, asset specificity, and joint
production — need to be taken into consideratidme $tructure of the paper is as follows.
First, we introduce an institutional economics-mfied framework for the analysis of PES
schemes related to farm trees. Second, we presaEs#eastudy on farm trees and their role in
the agricultural landscapes of Saxony, GermanyrdTtan overview of existing incentive-
based approaches to establish, preserve, and méaragérees and their ecosystem services
will be given. Fourth, obstacles to the implemeaptabf these PES will be analysed. Fifth,
suggestions for a more successful implementatioRE$ and insights concerning the wider
debate on PES schemes in agroecosystems will beedff

2. An institutional economics framework for analysng farm-tree related PES schemes

The performance of policy instruments can be evatliagainst a number of criteria (see e.g.,
Bemelmans-Videcet al. 2007), the most common of which are effectivenasd cost-
effectiveness (efficiency). In this section we tfiexplore these two categories in some depth
and then highlight some attributes of ecosysterwices affecting effectiveness and cost-
effectiveness of PES schemes in general and ofktlims farm trees, in particular. The
(environmental) effectiveness and cost-effectiver®#PES schemes may differ substantially.
While effectiveness refers to the accuracy and derapess with which the specified goals or
policy objectives can be achieved, cost-effectigsns determined by relating the resources
expended (costs) to the accuracy and completerfegsats or policy objectives achieved.
Considerations of cost-effectiveness refer to thenemic costs that society incurs for
carrying out a certain policy. Two main cost catéggcan be distinguisheBroduction costs
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refer to the costs of the actual activities thaten#o be undertaken by actors to provide
ecosystem services. Cost differences may arisa gasystem service can be produced in
different ways. Furthermore, the costs and benefitsertain individual measures to provide

ecosystem services are subject to spatial and teinyariations; for example, the costs and
benefits of hedgerows to reduce soil erosion duedter and wind differ depending on the

slope and the soils of the adjacent land plots ek ag on the frequency and the time of year
when maintenance is carried out. Further, prodoatimsts also include profits foregone (i.e.

opportunity costs) when carrying out the activit@escribed by the PES scheme, which
might include lower yieldsTransaction costsre not only incurred by the private sector, but
also by the public sector at the administrative political levels.

The effectiveness and cost-effectiveness of pafisfruments in general, and PES schemes in
particular are strongly influenced by the charastes of the ecosystem, the ecosystem
services, and the related transactions targetededtan et al. 2002). Management and
preservation of farm trees is connected with mldtipansactions, ranging from the planting
and maintenance of trees and shrubs through tltigtion and selling of firewood and fruit
to the ‘production’ of scenic landscape valuesgeople living in or visiting the area. It is
usually not possible to exclude people from bemgfifrom the aesthetic value of farm trees,
in particular scattered fruit-tree meadows. Whilgoging the aesthetic services of a
landscape and its biodiversity are (as pure pupbiods) non-rival in consumption, the
production of, for example, fruit or firewood cosea particular piece of land. Thus, there is
rivalry with respect to alternative land uses, &ne resource unit is both site-specific and
immobile. Further, most ecosystem goods and sem\pcevided by farm trees are produced
jointly and can, consequently, hardly be separatebulated. For example, planting and
maintaining hedgerows for the reduction of soilsema due to wind and water also produces
habitats for a wide range of species and, thus, mengase biodiversity. Here, it is also
important to consider that farm trees are part evhisnatural ecosystems that have been
shaped by human uses. These are low-intensityrsgstieat need to be maintained through
extensive land management. Planting and maintenaintaam trees is knowledge intensive
and specific, and there is also some moderate atagecificity involved. For example,
special machineries or technologies for pruninggdrer maintaining hedgerows often cannot
be used for other purposes. Further, these manaepnactices have to be carried out
regularly, though usually only with a moderate frency. Although the production process of
farm trees depends to some extent on stochastitsva&ich as rainfall, the related natural
cause—effect relationships are rather regular, imootis, and well-known in farm tree
ecosystems. In addition to rivalry in productioonrexcludability, and required asset-specific
investments, we therefore consider the maintenahdarm trees as a non-heterogeneous,
non-variable transaction of regular but moderasgidency. Its effects are reversible, yet
reconversion from a different land use is only gdsdan the medium term.

3. Farm trees in Saxony

The Eastern German state of Saxony is a highlgtifive and typical case of farm trees and
related PES. It extends over an area of about 0&a8, adjoining Poland in the East and the
Czech Republic in the South. Saxony’s topograplohaacterised by plain areas (dominated
by heath land) in the Western and Northern partseres open-cast lignite mining has
impacted the landscapes. The South is coveredvibyriountain ranges, reaching up to 1,215
m in altitude. The land between is a gently unddadrea, covered by fertile Loess soils
(Mannsfeld & Syrbe 2008). Farm trees are charatierelements of Saxony’s agricultural
landscapes, with common types including isolatedsy hedgerows, meadows with scattered
fruit trees Gtreuobst woodlots, shrublands, and tree rows (see Figr An example). Many
farm trees have been lost in past decades, pantiguth consequence of the intensification of
agricultural production implemented under the farr@erman Democratic Republic (GDR)
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of the 1960s and 1970s. Following the promotiotacje-scale agro-commodity production,
large-scale landscape interventions (‘ameliorat)onsre carried out in order to allow heavy
machinery to operate (Philipp 1997). Consequentigny ‘disturbing’ and ‘inoperable’
hedgerows, groups of trees, and alleys were elteihdn the 1980s, there was a counter-
trend in which — besides other measures — estafdishof shelterbelts as a measure against
soil erosion was promoted, but in most cases tagsrot been enough to reverse the large-
scale landscape modifications that had been madiee &erman reunification in 1990, nature
protection, extensification of farming, and latee toncept of ecosystem services provided by
farm trees have become more prominent. At the danee however, agricultural production
has remained rather intensive, due to pressure tihenkU CAP. The changes in number and
area or (row) length of the various types of famees$ in this period (1992/93-2005), as
assessed through state habitat and land use imemtoffer a mixed picture. While the
number of and area covered by scattered fruit-tremadows as well as isolated trees
decreased drastically, other farm-tree types, itiquéar hedgerows, exhibit an opposite trend
(see Table 1)

Figure 1 Exemplary spatial distribution of various typedarin trees inWeil3enberg, Saxony

Table 1 Changes in number, area, and (row) length of tages in Saxony 1992/93 - 2005

Number Area / Length

1992/93 2005 Cnange 1992/93 2005 Change
Scattered 20,528 11,733 -42.8% 10,724.6 ha 6,146.9 ha -42.7%
fruit-tree
meadows
Woodlots 39,274 47,891 +21.9% 9,704.2 ha 10,70&.7 h +10.3%
Shrublands 2,549 4,671 +83.2% 847.3 ha 1,108.0 ha 30.8%%
Tree rows 93,245 140,774 +51.0% 8,283.5 km 16,4804  +99.0%
Hedgerows 27,341 70,815 +159.0% 2,893.4 km 6,34R2.8 +120.3%
Isolated trees 47,716 29,090 -39.0% - - -

Source: Own computation; land cover data providethke Saxony State Office for the Environment,
Agriculture and Geology, Dresden. Note: Data map ahclude trees outside agricultural areas, for
example along roads or water bodies

Farm trees occupy parts of Saxony’s agroecosystieatsover more than 50% (915,000 ha)
of the state’s total land area. The major sharthefagricultural land is used as arable land
(79%), and only 21% for grassland farming. The nwaops grown on the arable land include
wheat, barley, oats, rye, maize, potatoes, and sfggs (SMUL 2010a). Average soil quality
in Saxony is relatively poor — 46.4 for arable laamtl 41.8 for grassland, according to the
German agronomic yield index — yet soil qualitigfed substantially across the state. Almost
39% of the agricultural land is characterised as favoured areas (SMUL 2009a: 47).

In 2009, there were 6,896 agricultural enterprisgduding 634 corporate firms (joint stock
companies, limited liability companies, and produceoperatives) and 6,262 individual
operations, of which 4,016 were managed by part-fianmers. While most agricultural firms
(5,440) farmed less than 100 ha, there were alJoeferprises farming 500 ha and more
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(SMUL 2010a). After 1990, collectivised farmland smeestituted to the former legal owners
and a relatively fragmented land tenure structutses Most of the new/old landowners
quickly leased their land to newly restructured ardrganised cooperatives and other
agricultural enterprises. Although the share o$éghagricultural land has been decreasing in
Saxony, from 89% in 1993 to 79.7% in 2007, leasghemains dominant (Winkler 2010: 4).
While leasehold prices for arable land and grasistave been increasing steadily since 1991
— from about 71 € and 51 €/ha in 1991 to about@2thd 72 €/ha in 2007, respectively —
average sales prices for agricultural land wentrdénem about 4,600 €/ha in 1999 to 3,800
€/ha in 2004, before increasing again to reach®&iBa in 2007 (ibid: 9).

4 Incentive-based schemes for the plantation and magement of farm trees in Saxony
Incentive-based schemes for ecosystem servicearwpBan agriculture are mainly rooted in
agriculture and nature-conservation policies, edpan upon two command-and-control
policies relevant for farm tree preservation thdt ke briefly introduced at this point. The
Saxonian Law concerning Nature Protection and Larel§achsisches Naturschutzgegetz
implemented in 1992, legally protects certain typégarm trees. Among other things, it is
generally forbidden to remove or damage shrubssaattered fruit-tree meadows; yet, state
authorities for nature protection may allow excepsi. Additionally, concrete landscape
elements, such as hedgerows, tree rows, and iddi@es may be designated for protection
by the state authorities if the respective elemets characteristic of the surrounding
landscape. Finally, some relevant landscape elemsoth as isolated single trees, can be
declared natural monuments with the effect that tieenoval or damage is strictly prohibited.
However, while the legal protection of farm treegather effective, there is no related legal
obligation to actively maintain the protected fanees. This legal gap may be responsible for
the great reduction since 1992 of isolated tre&sr{amveraged and in need of regeneration)
and meadows with scattered fruit trees (not viabteout active management) (Table 1). The
reform of the Common Agricultural Policy (CAP) dfet EU in 2003 introduced the concept
of cross complianceFarmers will only receive (full) direct paymeitshey respect defined
standards based on existing EU regulations andctdies concerning environmental
protection, food and fodder quality, and animalltheand welfare, as well as on related
national regulations (Dupraat al. 2010). In this context, Germany has establishetip
standards for Good Farming Practices (GFP), suchmagtenance of set-aside land,
compulsory measures for preventing soil erosiooyp cotation, and preservation of landscape
elements, such as farm trees. With respect to dtier] it is forbidden to fully or partly
remove 1) hedgerows longer than 20 m, 2) tree vt least five trees and longer than 50
m, 3) woodlots from 100 frto 2,000 Min extent, and 4) isolated trees which are desgghat
as natural monuments (Knicket al. 2001). Yet, GFP do not include provisions to easur
maintenance of the above-mentioned farm trees. dneml, the protection of abiotic
resources, such as soil and water, is perceivedbprmantly as a basic component of GFP,
whereas the active management of biotic and a&stiegtural resources, such as farm trees, is
often regarded as exceeding this standard andmbulsl require compensation (Weins 2001).

Since the early 1990s, various successive regoktnave been instituted by the European
Commission to foster rural development in the Men&tates. Unlike price supports and later
direct payments, these Rural Development Regulatioave been intended to promote,
among other things, environmentally friendly farmipractices, extensive forms of arable-
and grass-land farming, and the long-term set-agfdarm land. However, apart from the
environmental objectives, the regulations have dsen explicitly intended to stabilise
farmers’ incomes and to reduce overproduction. &hegulations have provided the main
policy framework for the introduction of agri-eneirmental schemes (or PES schemes) in the
EU. In Germany, the respective Rural Developmean®I(RDP) (schemes and measures)
vary widely in terms of number, design, targetedirammental problem(s), and content



between the federal states. As one obligatory compip each RDP has to include a PES
scheme, with the EU financing up to 75% of the s€@std the states contributing the rest.
Farmers can participate voluntarily in the respecichemes and have to commit to them for
five years. To get financial support, farmer’s aties need to exceed mere compliance with
the principles of GFP. Only an individual farmerfscome losses — opportunity costs for

introducing/continuing) a certain farming practicare to be compensated, plus a maximum
incentive component of 20% of the opportunity cgsee e.g. Bruckmeier & Schubert 1996).

In Saxony, all RDPs — here coined ‘Environment&iendly Agriculture’ Umweltgerechte
Landwirtschaft, UL 1-B— that were implemented between 1994 und 2008ded only one
measure explicitly targeting farm trees, concerrgpgcifically the maintenance of scattered
fruit-tree meadows. Here, premiums paid amount&D&®€/ha of scattered fruit-tree meadow
plus 3 €/tree, up to a total maximum of 450 €/hau@Bmeier & Schubert 1996). Figure 2
sketches the supported land area from 1994 to Z0@8supported area never exceeded 1,700
ha and was during the whole period well below 15%0stly even below 10% — of the total
area covered by scattered fruit-tree meadows (abkeTL).

Figure 2 Area supported by EU co-financed PES schemesh®mntaintenance of scattered
fruit-tree meadows between 1994 and 2008.
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Sources: Own figure, based on Bruckmeier & Schub@&6: 75; Deimeet al. 2007: 86, 94, 96;
SMELF 1998: 47-51; SMUL 2009b: 45; Note: Contragtiperiods for the different schemes may
overlap, though no ‘double funding’ by the same suea for the same plot was allowed. No data
available for 1998, 1999, and 2007.

In some German states, schemes or measures withiRDPs are co-financed by national
state funds and/or by state funds. All German stgisovide some form of separate
Contractual Nature Conservation Schem®&e®rifagsnaturschujz which are targeted at
specific habitat and species conservation, but aistude activities to maintain cultural
landscapes. These schemes are voluntary and ioc#dduith variable but limited contract
duration. Environmental authorities at the disthastel conclude contracts with individual or
groups of farmers, or so-called Landcare Assoaiatil CA, Landschaftspflegeverbande
and monitor and enforce them. Although there ateilgel guidelines for measure design and
related premiums provided for by the state, theresome flexibility in tailoring actual
contracts, thus allowing for specific local andumat conditions. Yet, agreements are mainly
adopted in high-priority conservation areas, meguexisting nature reserves, where they are
often provided to meet legal compensation needsSamony, several nature-protection
programs for agriculture, fish ponds, and foresteye established in the 1990s. With respect
to farm trees, among others, the plantation andwah of scattered fruit trees, hedgerows,
shrubs, and riparian woods have been financed.eThegect-oriented payments could also
be used to finance project-related preparationmaadagement costs, machineries, and costs
for the acquisition of land. However, the impactttoése programs has been rather low. For
example, between 2000 and 2006, only 49 ha of medgewere planted, a further 120 ha of
hedgerows regenerated and supplemented, and 2ca@@rsd fruit trees planted on 21 ha
(Deimeret al. 2007). A total of 14 LCA in Saxony, which operaiethe district level, have
played an important role for the plantation andntenance of farm trees. Like all of the 140
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LCA in Germany that have been established sinceé,18&y are voluntary collaborations

between nature-protection associations, farmerg] tavners, and municipalities mainly to

protect the native fauna and flora as well as thgical resources in cultural landscapes and
to support environmentally friendly land use systeamd regional economic development
(Bluemlein 2009). Their activities are financednfrovarious sources, among others EU and
(national) state co-financed PES schemes, compensand land consolidation funds, and

money provided by private individuals and businesde Saxony they have been, among
other activities, planting and maintaining hedgescand riparian woods. For example, in
1997, 98 measures were carried out by LCA to @Barktm of hedgerows and other protective
woodlands (SMLEF 1998: 114f., 126).

Apart from incentive-based schemes financed byiputaldies, there are also other incentive-
based approaches and initiatives for farm treeSaixony in place that derive their financial
means from private sources, more precisely, fromjept developers and consumers.
According to the impact regulations of German rataonservation law, any economic
activity, such as road construction or the consivacof industrial parks, that negatively
affects ecosystem functions and the appearancandstapes has to be avoided, minimised,
or in the last resort compensated for (Rundcran@k&rback 2003). In 2008, the concept of
‘habitat banking’ Okokonteh was implemented in Saxony as an approach to fiahcial
obligations for compensation from different indivad developers to implement larger and
more comprehensive compensation measures, inclygdarging of scattered fruit trees and
hedges. Coordinated by a state-owned ‘habitat bgn&gency’ $achsische Landsiedlung
GmbH), farmers, LCA, and other land users offer specifieasures that create new or
enhance the quality of existing habitats that thaye already carried out on a voluntary basis.
Developers who are required to carry out compemsatieasures now have the option to
(fully or partially) re-finance their costs. Imparttly, once the respective compensation has
been re-financed via the eco-accounts, those whwiilbated the measures are legally obliged
to ensure adequate and permanent preservatiore afstablished habitat (SMUL 2010b). In
2008, the project ‘Regional Scattered Fruit Cycl@Regionale Streuobstkreislajfevas
initiated by the German Association for Landcargravide financial and practical incentives
for harvesting the fruit of scattered fruit treés.three pilot regions in Saxony — Central
Saxony, Northern Saxony, and Lusatia — comprehenswension services for owners and
land users of scattered fruit-tree meadows have b#fered measures including advice on
support programs, maintenance of trees and meaditions for processing of fruits, etc.
Further, collaborations betweetreuobstproducers with local associations, wine pressing
houses (including, mobile fruit pressing facilijiedistilleries, and tree nurseries have been
organised. Finally, a marketing campaign on ‘FargotDiversity —Streuobstfrom Saxony’
was begun in 2009, developing some spe@fieuobsiproducts, such as apple juice, apple
wine, apple liquor, pear wine, and jams (DVL 2010).

5. Obstacles for participation in PES schemes foafm trees

In this section, we elaborate on some potentiataalss for the participation of farmers in
PES schemes for farm trees. These refer to pramucbhsts, opportunity costs, contractual
uncertainties, land tenure implications, consumavidlingness to pay and the risk of
‘crowding out’. Some aspects may to some extertd béstrue for PES schemes in general,
though most are rather specific for farm trees. fiits¢ aspectrefers to the production costs
connected with the provision of farm trees. Rekgivhigh initial investments needed for the
plantation of farm trees and the continuous efforsessary to maintain them contribute
substantially to the reluctance of farmers and roltwed users to engage in PES schemes for
farm trees (see e.g., Brodt al. 2009). For example, Nottmeyer-Lindet al. (2000: 107)
calculate about 26 €/tree for the plantation ottecad fruit trees and 2 €/tree/year (cutting
every 10 years) for their maintenance. They reconthygaying about 1.1 times the usual



compensation payments needed for ‘normal’ extergigesland use when scattered fruit tree
meadows are concerned. For the plantation of hedgeand shrubs, they state 4.60 £for
plantation and 511 €/ha per year (every 10 yearsinintenance. The premiums offered in
such PES schemes are often perceived as not beffigent to compensate for the costs
incurred. Further, many PES schemes only allowhomogenous yearly premiums, not
covering the initial investment costs. Investmantgéarm trees are also very asset specific.
That is, these investments made by farmers camsidyde transferred across time and space,
once they have taken place. For example, a hedgplanwted by a farmer to reduce wind
erosion or to increase biodiversity cannot simpynboved to another spot. Further, planting
and maintaining of farm trees is very knowledgesmsive (Brodtet al. 2009) and may
demand the use of special machinery.

Secongother analyses have shown that farmers are etugtant to implement measures for
farm trees on arable land, meaning cases whereefarface comparatively higher
opportunity costs for land use, as opposed to madsareas. Other agricultural policies may
even increase the opportunity costs for plantingnfarees, for example by providing
payments for growing energy crops. However, it recisely here where many of the
ecosystem services provided by farm trees are ont stupply and where demand would be
high, in particular, for preventing soil erosionedio wind and water, but also for maintaining
biodiversity (Reeg 2008). Examining the correlatioetween local natural conditions and
demand for PES schemes in general Osterburg (2iD@3)that the demand for PES schemes
is significantly higher in regions with relativelyoor natural conditions due to poor soall
guality or being mountainous regions, as well agegions with low average yields, low
stocking rates, and low land use intensity. Furtttesr demand for PES schemes decreases if
the related compulsory requirements are increa3ihig. would be relevant for farm trees that
rely on long-term maintenance activities. Moreoviethe density of farm trees on a particular
plot exceeds a particular point, the entire plotldanot be regarded as an ‘agricultural area’.
Currently, this is a grey area in German law anduisently decided on a case-to-case basis
by the responsible agricultural authorities. Thesstitutes, however, a clear disincentive for
land users depending on these — often fairly snbata- payments. It may even prove to be a
sufficient incentive for the removal of tree rowsdaparts) of hedgerows adjacent to plots in
order to increase subsidised farm size and, thasme.

Third, PES schemes in the context of EU Rural DeveloprRegulations as well as many
state-financed schemes usually require the paaticip of farmers for at least five years. The
continuation of such contracts after the contraaiqal, however, is not guaranteed by the
state. In cases that require investments, this meggtively affect the willingness of farmers
to commit themselves to such contracts and, comsely the introduction of long-term
contracts has been suggested (Hampicke 2001). IBngfterm contracts may also avoid the
problem that — in cases where a conservation liemadibeen created which cannot be easily
reproduced elsewhere — the farmer is in the posit®m bargain for higher payments by
threatening not to renew the contract (Watzold &verdtner 2005). However, Stern (2003)
argues that long-term contracts would impose r@k$oth contracting partners: a) political
and administrative authorities at state level woodd have the option to end the contract
prematurely free of charge, for example in respaadaudgetary problems and b) farmers, in
turn, would lose the option to react flexibly toaciging market prices.

Fourth, in most PES schemes for farm trees, farmers @reeptually treated as landowners,
an assumption that is not supported by the reafitpnany European agricultural regions in
general, and in Saxony in particular. In order #otipipate in PES schemes fostering the
planting of farm trees, farmers need the formal afiicial agreement of landowners.
However, apart from contractual nature-protectionesnes, PES schemes do not allow for
compensation of negotiation costs or the acquisitd land. This problem of negotiation
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costs is even more pronounced in regions with fiexged land ownership, as is the case in
Saxony. Yet, there is also a risk involved on the pf landowners that, if they agree to the
planting of farm trees on their land, future poianease holders may not want to lease land
covered by farm trees or may want to bargain fareloland rents because of this. Further, a
lock-in effect may be observed, since investmamtiim trees only break even after the end
of a current lease contract. Here, a land owner opayor increasing land rent. In turn, if the
current landlord dies and an heir raises rentjriiestment may be endangered if the farmer
does not want to or cannot pay the elevated rent.

Sixth consumer and/or societal willingness to pay does necessarily go along with
environmental scarcity as assessed, for examplenbyonmentalists and other experts. It is
a well-known fact that some symbolic ‘charismaspecies (Tisdell & Swarna Nantha 2007)
or landscape features may attract much more putention than others. In consumers’
perceptions, aesthetic aspects may also play a i@ tant role than detailed, materialistic
ecosystem services accounts, which are favouredalyral scientists. Willingness to pay
seems high for some types of farm trees, espeda@ilgcattered fruit-tree meadows (see e.g.,
Zander & Waibel 2005). In other cases, however,rtbeessary financial means cannot be
raised from societyFinally, as with other PES schemes as well, there is #mgeat of
‘crowding out environmental virtues’, meaning tiiatmers will only provide farm trees if
they are paid for it, whereas they used to prote societal benefit voluntarily, prior to the
introduction of PES schemes (Vatn 2010).

6. Conclusions

In this paper, we have shown that there has ordy laerather restricted portfolio of measures
within PES schemes available to foster the devedypiraf farm trees in Saxony. This finding
Is in line with the results of an evaluation of iagmvironmental schemes in the EU, where it
has been strongly recommend that a landscape apsbauld be followed that ensures the
inclusion of farm trees, such as hedgerows andwilblantations, in EU funding programs
(European Commission 1998: 140f.). Most PES schem8&axony have been focused on the
maintenance of scattered fruit-tree meadows, thsoghe project-related funding for planting
of scattered fruit trees and — to a lesser extdat hedgerows was also identified. Moreover,
the participation of farmers and other relevanbecin these schemes has been relatively low
compared with the total area covered by the resmefdrm tree types. Obviously, in Saxony
the existing PES schemes as well as the othernypatiproaches have not been at all sufficient
to stop the drastic decline of scattered fruit-treeadows and isolated trees there. Yet, it
remains to be investigated whether they have ih bf@en dampening the decline to some
extent. Further, the portfolio of measures andpdngicipation in PES schemes can only partly
explain the increase of other farm tree types, agloodlots, hedgerows, shrublands, and
tree rows. Possible explanations for this develogmeclude that these farm trees have
expanded in size due to natural growth that hasbeen actively restrained by land users;
perhaps these areas have been treated as setlasidg. also be the case that some farmers
or other land users have planted hedgerows evehowtitfinancial assistance. Perhaps
idealistic rationales have been at work here, ey tdid not participate in PES schemes
because of the restrictions that would have begalied with formal contracting. In this
case, they may have valued the option to revesse diecision (to grow farm trees) without
possibly high exit costs. Alternatively, very smdimers (below 2 ha) may not have been
able to participate in EU co-financed PES scherbesause they are not eligible. Here, the
only recently developed and implemented alternatiaeSaxony (Habitat banking, ‘Regional
Scattered Fruit Cycles’) may foster the planting amintenance of farm trees in the future,
particularly for such small farmers.

We turn now to the question of what can be donedcease the participation of farmers in
PES schemes for farm trees. Based on our invesiigate developed these suggestions:
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1) Regionalised premiums for PES schemes that bett@uat for variances, such as in soil
quality, that sometimes result in high opportunggsts for farmers, may increase
participation. However, implementing such a différated approach would entail higher
transaction costs for administration and planniBgll, contractual nature-protection
schemes for farm trees that are project-orienteat, is where premiums and conditions
are negotiated individually based on calculationproject plans, seem to show promising
levels of cost-effectiveness particularly for comypmeasures related to farm trees.

2) Since the planting and maintaining of farm treesfien very labour, time, and knowledge
intensive, co-operative approaches may be helpftéduce related costs, for example, for
special machinery. Coordination between farmerals® required because the specific
spatial configuration of farm trees across landssap critical to the provision of many
ecosystem services, for example water purificatsenvices (Goldmaret al. 2007).
Successful examples of such environmental co-apegatan be found in the Netherlands
(Slangen & Polman 2002). Alternatively, demonstratprojects could induce farmer-to-
farmer discussions about options for support, pkaort, maintenance, and regional
marketing (Brodet al.2009). Here, Landcare Associations could playeatgr role.

3) Agricultural economists regularly stress that tffeativeness as well as cost-effectiveness
of PES would increase, if outcome-oriented rathantmeasure-oriented payments were
to be applied (see e.g. Watzold & Schwerdtner 20B6)thermore, result-oriented
remuneration would increase the innovation poténteduce information asymmetries,
and promote self-interest, co-operation, continuatyd farmers’ intrinsic motivations and
interests regarding environmental problems (Getoetital. 2003). However, the high
complexity, heterogeneity, and variability of eqgilal systems, such as farm trees, make
it difficult to apply result-oriented remuneratioRlanting activities, for instance, may
result in rather stochastic, uncertain, and verghmidelayed (environmental) effects, such
as the recurrence of certain rare plants or birelstimy in a particular hedgerow or
woodlot. Thus, a farmer’'s ‘investment’ would be fronted by a highly uncertain
premium level or even no premium at all (HampickéD).

Finally, we point to some lessons that can be temmthe wider debate on PES schemes in
agroecosystems. As stressed before, many obstaelasgentified for the participation of

farmers in PES schemes for farm trees are alswamtidor other agroecosystems and have
indeed already been identified. The specific fesgwf farm trees, however, bring particular
aspects related to land tenure, the temporal (teng- investment) perspective, and high
opportunity costs to the forefront. Solutions tlmfy be developed to overcome these
problems for PES schemes for farm trees are lik@lynprove other PES schemes dealing
with similar resource characteristics. The examplePES schemes for farm trees also
highlights one of the major challenges for the @ctdbn and preservation of cultural

landscapes: they are man-made, unlike primevalstereand thus need to be preserved,
managed, and maintained continuously. This, howel@&mands constant efforts — not only
financially, but for improving the design of PEShemes and other policy approaches as well.
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