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Abstract
The systematic designation of protected areas is a key strategy in modern biodiversity conservation. As for now, the Natura 
2000 system of the European Union (EU) is the largest coordinated network of conservation areas worldwide. Since this 
scheme has a focus on forests, its effectiveness substantially depends on small-scale private forest owners who represent 
the largest forest ownership group in Europe. We conducted a quantitative survey (n = 1671) in Northwest Germany focus-
ing on the perceived importance of ecosystem services, the performance of management practices, nature conservation 
attitudes, as well as stand characteristics of small-scale private forest owners with and without Natura 2000 sites. Forest 
owners perceived regulating and cultural services as more important than provisioning ecosystem services while having a 
multifunctional perspective on their forest. Owners with Natura 2000 sites had a stronger focus on resource use and, with the 
exception of habitat-tree protection, did not perform conservation measures more frequently than those without. Moreover, 
we found more negative nature conservation attitudes among this ownership group. In conclusion, the Natura 2000 scheme 
needs to be more strongly adapted to the demands of small-scale private forest owners, for example by increasing profound 
participation and establishing a results-based incentive scheme for conservation measures. The perspectives of small-scale 
private forest owners have to be considered comprehensively to ensure the effective and sustainable implementation of the 
Natura 2000 conservation network.

Keywords Forest ownership · Nature conservation · Small-scale forestry · Quantitative survey · Sustainable forest 
management · Stakeholder participation

Introduction

The systematic establishment of protected areas is a key 
strategy not only to conserve biodiversity (Branquart 
et al. 2008; Adams et al. 2018), but also to benefit human 

well-being (Bonet-García et  al. 2015), strengthen local 
economies, and adapt to or mitigate climate change (Wat-
son et al. 2014). Currently, 14.9% of the earth’s terrestrial 
area is protected by different kinds of conservation areas 
(UNEP-WCMC et al. 2018). The zero draft of the Conven-
tion on Biological Diversity demands a coverage of 30% 
of the planet by 2030 (CBD Secretariat 2020), while the 
Half-Earth approach even advocates for a share of up to 50% 
(Dinerstein et al. 2017). At present, the Natura 2000 system 
of the European Union (EU) is the largest coordinated net-
work of conservation areas worldwide, covering 18% of EU 
countries’ land surface (European Union 2020). With the 
establishment of the Natura 2000 network since 1992, the 
EU aims to conserve the natural habitats of Europe’s unique 
flora and fauna. At the same time, it strives to consider the 
economic, social, and cultural conditions, as well as the 
local contexts in the framework of sustainable development 
(European Commission 1992). With its focus on multiple 
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objectives, many insights and practical knowledge gained 
from this conservation scheme can probably be transferred 
to the future development of a global protected area network 
(Campagnaro et al. 2019).

Forests cover 40% of the EU’s land area and contribute 
considerably to both biodiversity conservation and human 
well-being (European Commission 2013). In the EU in 
general (European Commission 2015) as well as in Ger-
many (Beinlich and Hill 2010), half of the area protected 
within the Natura 2000 system is woodlands. While Natura 
2000 has a spatial focus on forest ecosystems, the network 
has not always effectively contributed to forest biodiversity 
conservation. For instance, a comparison of actively man-
aged sites inside and outside of Natura 2000 areas revealed 
no difference regarding the occurrence of forest-dwelling 
bats and their habitat conditions (Zehetmair et al. 2015). 
Similarly, wooded Natura 2000 sites did not show a higher 
diversity of microhabitats, increased deadwood volumes, 
or distinct differences in tree morphology than unprotected 
forests (Zharov 2015). This has been attributed to the rela-
tively short span of several years since the local implemen-
tation of Natura 2000, as most ecological parameters will 
improve only over long time spans (Zehetmair et al. 2015; 
Zharov 2015). However, political, administrative, and practi-
cal implementation problems, as well as local conflicts may 
also contribute to this pattern. Conflicts can arise when for-
est owners perceive Natura 2000 as an imposed policy that 
contradicts their personal focus on sustainable management 
practices and forest health (Ferranti et al. 2017). Further, for-
est owners feel that the restrictions and income losses they 
have to bear are not considered enough (Meyer 2013). As a 
consequence, many forest owners perceive the acceptability 
and legitimacy of Natura 2000 as low, especially in regions 
where the scheme was implemented top-down (Weiss 
et al. 2017), without the involvement of local stakeholders 
(Engelen et al. 2008). In an extreme case, local opposition 
to the implementation of Natura 2000 resulted in a hunger 
strike of forest owners in Finland. Cases of cutting timber 
resources before a site was declared as protected have even 
been reported (Hiedanpää 2002). Furthermore, an analysis 
of the effects of Natura 2000 forest management plans in 
Germany indicates that they hardly influence forest manage-
ment practices, as they are unknown or considered unimpor-
tant by local forest managers (Winter et al. 2014). Deepened 
knowledge about the spatial, socio-economic, and ecological 
dimensions is crucially important to anticipate, monitor, and 
resolve conflicts around Natura 2000 (Iojă et al. 2016).

Against the combined background of the implementation 
challenges of Natura 2000, the long-term development time-
frame of forest ecosystems (Flensted et al. 2016; Janssen 
et al. 2017), and the requirement of some habitats for active 
conservation measures (Dolek et al. 2018; Mölder et al. 
2019; Buckley 2020), there is a great need to examine the 

objectives, management activities, and perceptions of forest 
owners. Private forest owners are particularly important in 
this context, and among them, the owners of small-scale pri-
vate forests are very widespread. A comparison among the 
member states of the United Nations Economic Commission 
for Europe (UNECE) revealed that 56% of the forest area 
is privately owned (excluding North America and Russia) 
with 88% of private forest parcels being smaller than ten 
hectare (UNECE and FAO 2020). In Germany for example, 
private forest owners represent the largest ownership group 
(BMEL 2015), but their forest properties are quite small 
with an average size of 12 ha (Feil et al. 2018). Thereby, 
private forest owners form a heterogenous group (Richnau 
et al. 2013; Tiebel et al. 2021) across Europe (Feliciano et al. 
2017; Weiss et al. 2019). The number of private forest own-
ers is increasing across Europe (Schmithüsen and Hirsch 
2010), the USA (Zhang et al. 2008), within the UNECE-
region (UNECE and FAO 2020), and even globally (White-
man et al. 2015). Thus, private forest owners are impor-
tant stakeholders to consider when designing conservation 
schemes such as the Natura 2000 network.

The effectiveness of Natura 2000 implementation within 
forests has been rarely investigated thus far (Rosenkranz 
et al. 2014; Weiss et al. 2017). While some economic con-
sequences have been examined (Wippel et al. 2013), social 
sciences studies are largely missing (Blicharska et al. 2016). 
Only a small number of studies focused on the local manage-
ment of Natura 2000 sites (Winter et al. 2014; Weiss et al. 
2017), even though place-specific analysis and a considera-
tion of local perceptions is considered important in land-
scape management (Fagerholm et al. 2020). Thus, research 
on small-scale private forest owners and the consequences 
and effectiveness of Natura 2000 implementation has been 
scant. However, research in this realm is important as social 
factors (Mascia et al. 2003), forest owners’ perceptions (Joa 
and Schraml 2020), and the consideration of multiple knowl-
edge types (Paloniemi et al. 2018) are strongly linked with 
the success of nature conservation schemes.

Our study aims to fill some of these knowledge gaps by 
comparing perceptions of ecosystem services, management 
practices, nature conservation attitudes, as well as forest 
stand characteristics of small-scale forest owners in North-
west Germany with and without forests that are included in 
the Natura 2000 network. Given this background, we address 
three main research questions:

• How do small-scale private forest owners perceive the 
importance of ecosystem services and what are the char-
acteristics of their forest management practices?

• How do the perceptions of ecosystem services, stand 
characteristics, management practices, as well as nature 
conservation attitudes differ between small-scale private 
forest owners with and without Natura 2000 sites?
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• How can the ongoing implementation of nature conser-
vation practices, and thus the effectiveness of the Natura 
2000 scheme, be improved?

Methods

We conducted a quantitative survey among small-scale pri-
vate forest owners in Northwest Germany. Focusing on a 
local to regional scale is a common approach within the field 
of forest owner research (Hiedanpää 2002; Bieling 2004; 
Joa and Schraml 2020; Tiebel et al. 2021) as it enables to 
gain in-depth insights while paying attention to the regional 
context. Even though such a focus may limit generaliza-
tions, detailed information about the studies’ context (Polit 
and Beck 2010), and discussing insights of relatable studies 
(Lund 2014) allow readers to assess the case-to-case trans-
ferability of the findings (Maxwell and Chmiel 2014).

Study area

We conducted a quantitative survey in the German federal 
state Lower Saxony (Fig. 1), more specifically in the Lower 
Saxon Hills (11,725  km2) and adjacent areas (2503  km2). 
While the Lower Saxon Hills is a forest landscape unit, adja-
cent areas were included since they complete the counties 

where the forest holdings of our recipients are located. The 
study area was chosen given that it encompasses a relatively 
large area with a uniform legal situation which is especially 
important in the context of Natura 2000 as this scheme is 
implemented by each individual German federal state. Fur-
thermore, the consistent governmental forest administration 
within this area prevents regional differences in the sup-
port, consultation, and treatment of small-scale private for-
est owners. While paying attention to the local context, the 
forest ownership mosaic as well as the small-scale structural 
diversity of our study area is comparable to many Euro-
pean countries (Schmithüsen and Hirsch 2010; Mölder et al. 
2021) and enables a transferability of the findings.

The numbers presented in the following refer to the Lower 
Saxon Hills, as no specific data are available for the adja-
cent areas. The woodland coverage of the Lower Saxon Hills 
amounts to 33%. The dominant tree species are European 
Beech (Fagus sylvatica; 35%), Norway spruce (Picea abies; 
29%), and oaks (Quercus sp.; 11%). Forty-three percent of 
the forests in the Lower Saxon Hills are privately owned. 
As in the whole of Lower Saxony, 45% of the private forest 
owners possess small-scale forest holdings with a size of 
less than 20 ha, and among these, 23% are smaller than 5 ha 
(ML Niedersachsen 2014). This fragmented forest structure 
can be traced back to the eighteenth and nineteenth centuries 
when common woodlands were partitioned and privatized 

Fig. 1  Left: the study area in the context of Germany and Lower Sax-
ony. Right: Natura 2000 sites in the study area, separated into sites 
designated under the Birds and the Habitats Directive. Geodata: Ger-
many and federal states: GeoBasis-DE and BKG (2021); administra-

tive borders of the study area: LGLN (2021); Natura 2000: NLWKN 
(2021); Lower Saxon Hills: Gauer (2005), slightly modified accord-
ing to ML Niedersachsen (2014)
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(Brakensiek 1994; Mölder 2016). Hence, ancient woodland 
sites with long ecological continuity are widespread in the 
private forests of the Lower Saxon Hills (Glaser and Hauke 
2004). Mainly due to the low economic importance of small 
private forest parcels, as well as the individualism of the for-
est owners, structural relicts of historical forest management 
techniques such as copping have persisted until today and 
provide valuable wildlife habitats (Mölder 2016). In addi-
tion to their ecological value, the forests in the study area are 
generally important for wood production. In Lower Saxony, 
relatively large wood volumes are harvested in the private 
forests of the Lower Saxon Hills [7.5  m3 of harvested wood 
volume per year and ha on average, as compared to 5.6  m3  
across all ownership classes in Lower Saxony]. Small-scale 
private forests, however, contribute only little to these uti-
lization rates, with a harvested wood volume of 3.4  m3 per 
year and ha (ML Niedersachsen 2014). Our study area was 
affected by severe storms in 2018 (Rohde et al. 2019) as well 
as by drought and a large-scale bark beetle infestation in 
conifer forests between 2018 and 2020 (Rohde et al. 2020a, 
b).

Natura 2000 in Lower Saxony

The Natura 2000 conservation scheme of the European 
Union (EU) consists of the Birds Directive, formulated in 
1979, and the Habitats Directive that was enacted in 1992. 
EU member states were asked to list suitable areas accord-
ing to pre-defined guidelines which, afterwards, were to be 
legally secured (Evans 2012). This process was supposed 
to be completed in 2004 at the latest (European Commis-
sion 1992). Within Germany, 97% of the areas designated 
under the Habitats Directive have been legally secured (BfN 
2019a), whereas the process of legally securing the areas 
designated under the Birds Directive is reported to be con-
tinued without stating a current number (status for both: end 
of 2018) (BfN 2019b).

Already in 2004, the European Union criticized the Ger-
man federal state Lower Saxony for the low number of listed 
Natura 2000 areas (Saerbeck 2006). Currently, 91% of the 
areas designated under the Habitats Directive (status: 16 
February 2021; MU Niedersachsen 2021) and 34% of the 
Birds Directive sites (status: 30 April 2019; MU Nieder-
sachsen 2020) have been fully secured in line with EU regu-
lations in Lower Saxony. In February 2021, the European 
Commission announced that it would file a lawsuit at the 
European Court of Justice due to Germany’s poor imple-
mentation of the Habitats Directive (European Commission 
2021). Two days earlier, the Lower Saxony Ministry of the 
Environment stated that it would legally secure all areas des-
ignated under the Habitats Directive until July 2021 (MU 
Niedersachsen 2021).

The Lower Saxon Hills have a Natura 2000 share of 9.9% 
[compared to the German average of 9.3% of the terrestrial 
areas (BfN 2019c)]. A relevant share of Natura 2000 sites 
is situated in small-scale private forests, as 21% of the for-
est owners in our survey reported having designated forest 
areas. With more than a fifth of our respondents holding 
Natura 2000 sites (n = 287), we argue that we have a suf-
ficient number to compare owners with and without Natura 
2000 sites.

Data collection

We conducted a mail survey among 4204 small-scale private 
forest owners organized in local forest owner associations. 
We use the term “small-scale” because respondents of our 
survey owned an average of 11.2 ha of woodland (median: 
2.8 ha), divided into an average of 3.3 forest parcels per 
respondent (median: 2.0).

In the design and method of distributing our survey, we 
followed in large parts Dillman’s Total Design Method 
(Dillman 1991). Our mail campaign included an illustrated 
cover, the survey in a booklet format, and a self-addressed, 
postage-paid envelope. The cover letter explained key infor-
mation of informed consent such as the purpose and scope 
of the study, the voluntary participation, and the anonym-
ity of responses as well as the possibility to answer online. 
The survey consisted of 26 questions organized in three 
subsections. The first section focused on the relation of 
the forest owners to their forest and included, for instance, 
the perceived importance of ecosystem services, the per-
formance of forest management practices, and attitudes 
towards nature conservation. While the second part focused 
on framework conditions such as funding possibilities, indi-
vidual challenges, and influencing factors, the third section 
included sociodemographic and forest stand-related ques-
tions. Additionally, information on data security was pro-
vided. A translated version of the survey can be found in the 
Online Resource 1. Prior to the distribution of the survey, 
the need for approval by an ethics committee was evaluated 
by answering a questionnaire via the University of Kassel. 
No appraisal was required.

In a pre-test, we sent the survey to 12 private forest own-
ers, researchers, and forest officials and asked them for 
feedback. After implementing their suggestions, we sent 
the survey to all 4204 forest owners organized in three local 
forest owner associations between June and August 2020. 
To comply with the EU General Data Protection Regula-
tion and to maximize data security, the addresses were pro-
vided as stickers by the three local forest owner associations, 
pasted on prepared envelopes in their offices, and left in 
their care until dispatch. After two weeks, we sent out a 
reminder/thank-you postcard to all owners. Prior and dur-
ing the distribution of our survey, intensive public relations 
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work was carried out by sending press releases to regional 
newspapers in the study area. This resulted in eight pub-
lished newspaper articles (print and online publication). In 
total, 1798 (42.8%) private forest owners returned the sur-
vey. Sixty-one (1.5%) envelopes were returned unanswered 
as the addresses were not correct, the person had died, had 
sold their forest, or did not feel able to answer, for example, 
due to high age or recent forest damages. Thirty-eight (0.9%) 
online responses were not included since none or only one 
set of questions was answered. Furthermore, institutional 
forest owners such as churches were excluded (0.7%). Thus, 
1671 (39.8%) responses were usable for the analysis. The 
sample size differed for individual questions as not every 
forest owner answered every question.

Data analysis

We performed data analysis in R (R Core Team 2020). 
Thereby, we utilized the packages lsr (Navarro 2015), Desc-
Tools (Signorell et al. 2020), psych (Revelle 2020), and sum-
marytools (Comtois 2020) for data processing and analyses. 
R Markdown (RStudio Team 2020), QGIS (QGIS Develop-
ment Team 2020), Microsoft Excel (Microsoft Corporation 
2019a), and Microsoft PowerPoint (Microsoft Corporation 
2019b) were used for visualizations.

Our data were not normally distributed or of homoge-
neous variance. Thus, nonparametric tests were used to 
assess the differences between ownership groups. The 
Mann–Whitney U test was used to assess the difference of 
means between independent nominal and dependent ordi-
nal variables. This test can be applied when data are not 
normally distributed and originate from two independent 
samples. A p-value less or equal to 0.05 was considered sta-
tistically significant. Further, the effect size r was determined 
for all significant results. The Chi-square (χ2) test according 
to Pearson was used to assess the relation between dichoto-
mous nominally scaled variables by testing their statistical 
independence. For significant results, the effect size was cal-
culated using the phi-coefficient and interpreted according 
to Cohen (1988).

Results

Perceived importance of ecosystem services 
and forest management practices applied

When being asked to rate the importance of ecosystem ser-
vices as objectives of their forest management, the small-
scale private forest owners considered the four regulating 
ecosystem services as most important. Long-term preserva-
tion of a stable forest stand was shared as an important aim 
by virtually all respondents (97%, Fig. 2), followed by the 

protection of soil, water, and air quality (92%). Biodiversity 
conservation was in third position, with 90% of the forest 
owners perceiving this service as important. The regulating 
services were followed by three cultural ecosystem services: 
forest protection as a cultural asset, preservation of family 
heritage, and safeguarding the landscape beauty. The most 
important provisioning ecosystem service, wood produc-
tion for personal consumption, was found at eighth position 
with 68% of all small-scale private forest owners having 
perceived this as important. Wood production for selling 
was on tenth position with 62%. Two additional objectives, 
preservation for financial security and profit maximization, 
cannot be considered ecosystem services and are rated as 
important by 51% and 30% of the forest owners, respectively. 
The collection of non-wood products such as mushrooms, 
berries, and herbs was seen as least important.

Among the silvicultural practices applied, thinning was 
undertaken most commonly (86%). The usage of chemical 
pesticides (71%) and clear-cutting (65%) were predomi-
nantly avoided. Activities directly related to wood produc-
tion were frequently carried out. Sixty-two percent of the 
owners stated that they sold wood and 48% harvested single 
mature trees. Conservation measures such as deadwood or 
habitat trees retention were slightly less central, with 45% of 
the owners performing these activities. While broad-leaved 
trees were promoted by 44% of owners, native tree species 
were more frequently planted or promoted (65%) than intro-
duced species (33%) such as Douglas fir (Pseudotsuga men-
ziesii) or northern red oak (Quercus rubra). Traditional for-
est management techniques, such as coppicing or coppicing 
with standards (12%), the use of logging horses (2%), and 
wood-pasture (1%), were only applied by a small minority 
of owners.

Differences between small‑scale forest owners 
with and without Natura 2000 sites

Perceived importance of ecosystem services

In general, the perceived importance of the different eco-
system services was not different between owners with and 
without Natura 2000 forest sites regarding most services 
(Fig. 3). However, private forest owners with Natura 2000 
sites rated the provisioning ecosystem services wood pro-
duction for personal consumption and for selling as more 
important than owners without Natura 2000 sites. Addition-
ally, profit maximization, and the cultural services hunting, 
and preserving the forest for educational purposes were val-
ued higher. Only wood production for personal consumption 
had an effect size of > 0.1, a low effect according to Cohen 
(1988).
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Forest stand characteristics

In general, forest owners with Natura 2000 sites possessed 
woodlands with a higher share of deciduous trees (Table 1). 
Forest parcels with an average deciduous tree share ≤ 25% 
were significantly less frequently owned by forest owners 
with Natura 2000 sites (effect size > 0.1), while woodlands 
with a deciduous tree share of 51 to 75% were owned signifi-
cantly more often by this ownership group (effect size: 0.08). 
As for the age structure, significantly fewer forest owners 
with Natura 2000 stands reported young average stand ages 
(effect size > 0.1). In contrast, stands belonging to medium 
or mature age classes were more common within Natura 
2000 sites.

Management practices applied

We identified significant differences in forest management 
practices between small-scale private forest owners with and 
without Natura 2000 stands (Table 2). However, the imple-
mentation of conservation-specific activities did not differ 
much. In terms of silvicultural measures, a significantly 
higher number of small-scale private forest owners with 

Natura 2000 stands performed thinning, protected young 
plants against browsing, promoted natural tree regeneration 
(effect size > 0.1), and planted introduced tree species. The 
protection of habitat trees was the only conservation meas-
ure with a significantly higher frequency in this ownership 
group, but the effect size was below 0.1. As for wood pro-
duction practices, harvesting single mature trees was signifi-
cantly more common among forest owners with Natura 2000 
sites (effect size > 0.1).

Attitudes towards nature conservation

Attitudes towards nature conservation differed between 
small-scale private forest owners with and without Natura 
2000 stands (Fig. 4). Owners with Natura 2000 sites showed 
a significantly higher agreement to statements that rated 
their management as well as their stand structures (effect 
size > 0.1) as being close-to-nature. Out of all forest owners 
who possess woodlands designated as a protected area, for-
est owners with Natura 2000 sites perceived management 
restrictions as too strict more frequently than those without 
Natura 2000 stands (effect size > 0.3). Regarding the imple-
mentation strategies of nature conservation in general, forest 

Fig. 2  Importance of ecosystem services among small-scale private forest owners. Percentages on the left: sum of response shares not important 
and rather unimportant; percentages on the right: sum of response shares rather important and very important 
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owners with Natura 2000 sites had a significantly stronger 
wish to be more involved. They also more frequently per-
ceived personal freedom to be endangered and high costs as 
a consequence of nature conservation measures (all effect 
sizes > 0.1).

Conservation policy instruments

The survey recipients were asked to rate the helpfulness 
of policy instruments in encouraging nature conservation 
practices. Only on-site consultation and financial incentives 

Fig. 3  Importance of ecosystem services among small-scale private forest owners with and without Natura 2000 sites (mean values of five-scale 
assessment: 1 (not important at all) to 5 (very important); * ≤ 0.05, ** ≤ 0.01, *** ≤ 0.001, n.s. not significant)

Table 1  Forest stand 
characteristics of parcels 
possessed by small-scale private 
forest owners with and without 
Natura 2000 sites (share of 
people marking a certain value)

* ≤ 0.05; ** ≤ 0.01; *** ≤ 0.001, n.s. not significant

Forest stand charac-
teristics

Without Natura 2000 
(n = 1029–1038)

With Natura 2000 
(n = 278)

p (χ2) Effect size (phi)

Share of deciduous trees
  ≤ 25% 21.4 10.6 *** 0.12
 26–50% 17.3 18.8 n.s.
 51–75% 19.9 28.1 ** 0.08
  > 76% 42.0 42.9 n.s.

Age structure
 < 40 y 26.2 13.5 *** 0.13
 40–100 y 66.9 78.4 *** 0.1

  > 100 y 8.7 8.9 n.s.
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were perceived as significantly more useful by private forest 
owners with Natura 2000 stands (Table 3, effect size 0.06, 
0.1). Considering both ownership groups, these measures 
were rated the highest. Seventy percent of all small-scale 
private forest owners with Natura 2000 sites were unaware 
of the Lower Saxony compensation payment scheme, which 
is available under certain conditions for forest owners with 
Natura 2000 sites. Twenty-eight percent of Natura 2000 
site owners knew of the support scheme but had not used 
it before; just 2% reported that they have used the financial 
support. Furthermore, all forest owners considered infor-
mation about legal regulations, the possibility to exchange 
experiences, and visits to model forest stands with different 
management approaches to be useful. Written consultation 
and telephonic advice were rated the least helpful. Here, 

the preferences did not differ based on ownership or non-
ownership of Natura 2000 sites.

Representativity of the survey sample

A comparison of our survey data with both a Germany-wide 
survey on private forest owners (Feil et al. 2018) and Euro-
pean data (Schmithüsen and Hirsch 2010) as well as a subse-
quent reasoning for the representativeness of our data can be 
found in the Online Resource 2. As a main result, it became 
obvious that rural-oriented, relatively old male respondents 
who own fragmented small-scale forest parcels prevail both 
among our respondents and across Europe. Therefore, we 
argue for a transferability of our results to regions with simi-
lar structures of private forest ownership.

Table 2  Management practices by small-scale private forest owners with and without Natura 2000 sites (share [%] of people stating the perfor-
mance of a certain measure)

* ≤ 0.05; ** ≤ 0.01; *** ≤ 0.001; n.s. not significant

Forestry measures performed Without Natura 2000 
(n = 1084)

With Natura 2000 
(n = 286)

p (χ2) Effect size (phi)

Silviculture
 Thinning 87.5 92.3 * 0.06
 Promotion of natural tree regeneration 57.6 73.4 *** 0.13
 Planting/promotion of native tree species 67.5 72.7 n.s.
 Avoidance of chemical pesticides 73.2 72.0 n.s.
 Avoiding clear-cuts 65.9 69.9 n.s.
 Protection of young plants against browsing 48.9 60.1 *** 0.09
 Reduction of damage due to logging 54.4 58.4 n.s.
 Promotion of broadleaf trees in coniferous forests 46.2 45.8 n.s.
 Planting/promotion of introduced tree species 33.9 43.7 ** 0.08

Forest conservation
 Protection of habitat trees 46.7 54.9 * 0.07
 Protection of dead wood 47.0 46.5 n.s.
 Protection/restoration of more open stand structures 23.7 27.3 n.s.
 Species protection measures 22.8 25.2 n.s.
 Removal of introduced species 22.5 24.1 n.s.
 Promotion of rare native tree and shrub species 18.0 19.9 n.s.
 Non-use of parts of the stand 16.3 19.2 n.s.
 Protection/maintenance of special structures (e.g. bizarre 

growth forms)
13.5 16.8 n.s.

 Coppicing/coppicing with standards 13.1 16.4 n.s.
 Promotion of a shrub layer 11.3 12.6 n.s.
 Renaturation of biotopes 5.5 6.6 n.s.
 Use of logging horses 1.8 3.5 n.s.
 Wood pasture 1.4 1.4 n.s.

Wood production
 Timber sale 63.8 66.8 n.s.
 Harvest of single mature trees 49.4 65.7 *** 0.13
 Pruning 18.6 17.5 n.s.

No measures
 None of the above 0.2 0.3 n.s.
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Fig. 4  Perceptions of nature conservation by small-scale private for-
est owners with and without Natura 2000 sites (mean values of five-
scale assessment: 1 (completely disagree) to 5 (completely agree); 

* ≤ 0.05, ** ≤ 0.01, *** ≤ 0.001, n.s. not significant; 1Only answers by 
people whose forest stands are located in a protected area with man-
agement restrictions (n = 312 + 261)

Table 3  Helpfulness of policy 
instruments and knowledge/use 
of the Lower Saxony Natura 
2000 compensation payment 
scheme among small-scale 
private forest owners with or 
without Natura 2000 sites (mean 
values of five-scale assessment: 
1 (not helpful at all) to 5 (very 
helpful) and mean value [%] of 
people stating unknown, known, 
and used, n.s. not significant) 

Without Natura 
2000 (n = 941–
993)

With Natura 
2000 (n = 247–
270)

p (Mann–
Whitney U)

Effect size (r)

Helpfulness of policy instruments
 On-site consultation 4.0 4.1 * 0.06
 Financial incentives 3.9 4.1 *** 0.1
 Information about legal regulations 3.9 4.0 n.s.
 Possibility to exchange experiences 3.7 3.8 n.s.
 Visits to exemplary forest stands 3.7 3.7 n.s.
 Written consultation 3.1 3.0 n.s.
 Phone advice 2.8 3.0 n.s.

(n = 998–1089) (n = 251–287) (χ2) (phi)
Knowledge/use of Natura 2000 compensation payment
 Unknown 79.3 70.1 ** 0.09
 Known but not used 19.5 27.9 ** 0.08
 Used 1.0 1.7 n.s.
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Discussion

This study sets out to investigate the perceived importance 
of ecosystem services, management practices, and attitudes 
towards nature conservation among small-scale private for-
est owners in Northwest Germany. The surveyed small-scale 
private forest owners had a multifunctional perspective on 
their forest and considered both regulating and cultural eco-
system services to be particularly important. The most fre-
quently applied forestry practices, however, were related to 
silvicultural or wood production activities. The comparison 
of owners with and without Natura 2000 stands revealed that 
wood production-related objectives and activities were more 
central to owners with Natura 2000 sites. Furthermore, they 
had a rather negative perspective on nature conservation. 
On-site consultation and financial incentives were rated as 
most useful by both ownership groups.

Perceived importance of ecosystem services 
and forest management practices applied

Our results showed that small-scale private forest owners 
strongly considered a diverse range of ecosystem services 
as important. Thereby, all regulating and three cultural eco-
system services were assessed as more important than provi-
sioning services. Similarly, in England (Urquhart and Court-
ney 2011), Denmark (Boon et al. 2004), and across Europe 
in general (Wiersum et al. 2005), private forest owners per-
ceived biodiversity, landscape aesthetics, resource protec-
tion, and recreation as more important than resource use or 
financial aspects. Spatial differentiation demonstrated that 
small-scale forest owners from Western Europe were more 
ecosystem-oriented, while owners from Eastern Europe 
deemed economic aspects and forest maintenance more rel-
evant (Feliciano et al. 2017). However, the general trend 
and change of objectives away from the traditional focus 
on resource use (Wiersum et al. 2005; Weiss et al. 2019) is 
attributed to ownership transfers (Ingemarson et al. 2006), 
fragmentation (Haynes 2002), a decreasing share of resi-
dential owners (Haugen et al. 2016; Oono et al. 2020), and 
an increasing interest in natural and cultural values (Hugos-
son and Ingemarson 2004). Despite this growing focus on 
regulating and cultural ecosystem services, the provisioning 
services are still perceived as important by many forest own-
ers within our study area. Similarly, timber production is 
considered important among resident private forest owners 
in Sweden (Nordlund and Westin 2011) and private forest 
owners in Croatia (Curman et al. 2016), while a majority of 
private forest owners were willing to perform thinning for 
energy wood in Finland (Mynttinen et al. 2014).

Within this context, we found a large concordance 
between the perceived importance of wood production for 

both personal consumption and selling, and the reported 
management activity of selling wood. Notwithstanding the 
perceived high importance of regulating ecosystem services, 
management practices that actively contribute to the regulat-
ing ecosystem service of biodiversity conservation were less 
frequently applied. The tendency to perform standard forest 
management despite different objectives was also found in 
Finland, where private forest owners, differentiated by five 
diverging discourses, showed a great consistency to perform 
the widespread traditional approach to Finnish forest man-
agement, even-aged management with clear-cuts (Takala 
et al. 2019). However, in Southwest Germany, perceived 
positive conservation impacts increased the likelihood of 
conservation measures to be implemented by private forest 
owners (Joa and Schraml 2020).

The difference between the high valuation of biodiver-
sity conservation and the smaller share of conducting such 
forestry practices among the small-scale private forest own-
ers of our survey is attributable to different circumstances. 
Often, small-scale private forest owners perceive their forest 
management as being close to nature (Takala et al. 2019) and 
assess their influence on forest stand characteristics such as 
species composition as low (Bieling 2004). An influence of 
the former “wake theory” could be assumed. This approach 
suggested that forestry focusing on wood production ful-
fils all other ecosystem services automatically in the wake 
(Peters and Schraml 2015). Further, high personal costs are 
associated with a promotion of ecosystem services that are 
of common interest (Kline et al. 2000). Additionally, many 
private forest owners rely on or ask for recommendations 
of professionals such as the local forester (Hujala et al. 
2007). The attitudes between private forest owners and for-
est officers may differ, however, as reported from Sweden, 
where the latter emphasized wood production more strongly 
(Kindstrand et al. 2008). In our study, potential sources of 
recommendations are forest owner associations that gener-
ally have a strong focus on wood resource use in Germany 
(Petkau 2007).

Differences between small‑scale forest owners 
with and without Natura 2000 sites

The general support of a range of ecosystem services by pri-
vate forest owners, Natura 2000’s aim to consider economic, 
social, and cultural conditions (European Commission 
1992), and the conservation potential associated with small-
scale ownership structures (Schaich and Plieninger 2013; 
Mölder et al. 2021), are a promising foundation for an inte-
grative protected area network. The implementation of Nat-
ura 2000, however, has been criticized due to the difficulty 
to combine conservation with wood production and other 
local demands (Rosenkranz et al. 2014), ineffective funding 
(Sarvasova et al. 2019), and resulting conflicts (Blondet et al. 
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2017). As the success of conservation depends on the aware-
ness and decisions of affected private landowners (Kittredge 
et al. 2015), these problems might impact the effectiveness 
of the Natura 2000 network.

Our data revealed that private forest owners with Natura 
2000 sites had a stronger focus on the use of wood resources. 
This was expressed through a higher assigned importance 
to provisioning ecosystem services and profit maximization 
as well as through a more frequent performance of a variety 
of silvicultural practices and the harvest of single mature 
trees. The central question of cause and effect between the 
designation of Natura 2000 sites and an emphasis on forest 
resource use cannot be answered unequivocally.

Active management and resource use could have led to 
high conservation values and subsequently to the designa-
tion of Natura 2000 sites. This perception was reflected in 
comments on the survey such as “We have allowed the beech 
trees to get thick and have been ‘punished’ for it.” or “[…] 
nevertheless, I have no understanding for the fact that the 
state simply decides from the national side on private forests 
[…]. Who, over generations, has shaped the forest the way 
it is today? In earlier thinning measures, care was always 
taken to leave some of the older trees in the stand, so that 
today we find over-200-year-old beeches, over-100-year-old 
spruces and oaks in our forests.” This relates to the term bio-
cultural diversity which implies that cultural aspects such as 
traditional management techniques are linked to biological 
diversity (Bridgewater and Rotherham 2019). For example, 
traditional and local knowledge regarding forest manage-
ment is considered important for biodiversity conservation 
in the USA (Charnley et al. 2007). Within our study area, 
traditional forest management techniques such as coppicing 
resulted in high conservation values of small-scale private 
forests (Mölder 2016). However, the general wood utiliza-
tion rates are considerably lower in the small private for-
ests of Lower Saxony in comparison with other ownership 
classes (ML Niedersachsen 2014), which may have sus-
tained conservation values such as deadwood particularly 
in the broad-leaved forests assigned as Natura 2000 areas.

Alternatively, the designation of their forest as a protected 
area, and the impeding restrictions followed by legally secur-
ing the area, could have increased the forest owners’ inter-
est in active management before their decisions might face 
limitations. Within the context of Natura 2000, the designa-
tion of habitat trees, protection of native tree species, and 
the demand for trees in a mature stage were perceived as 
the strongest restrictions of management plans (Rosenk-
ranz et al. 2014). In our study area, the process of legally 
securing the sites is not fully completed and Natura 2000 
management plans often do not exist yet. The significantly 
higher frequency of planting introduced species by private 
forest owners with Natura 2000 sites could thus be inter-
preted as an indicator that a change of the forest structure 

is attempted before restrictions are in place. Similarly in 
Finland, the implementation of Natura 2000 with a focus 
on flying squirrels resulted in cases of harming this spe-
cies as an attempt to keep decision freedom (Jokinen et al. 
2018). Within the same country, felling was performed after 
a site was planned to be part of the Natura 2000 network 
(Hiedanpää 2002). This phenomenon has been frequently 
studied in the context of the US Endangered Species Act, 
the implementation of which led to cases of pre-emptive 
harvest decisions (Lueck and Michael 2003). Recipients of 
our survey indicated the possibility of similar behaviour: 
“If an FFH site [area designated under the Habitats Direc-
tive] will be designated, the stand will be cleared.” Another 
asserted, “Many forest owners are against the FFH site in 
our community. Therefore, some are considering to man-
age the forest more intensively in advance. This means that 
old trees worthy of protection will be cut down, or if the 
plots are quite small, they will be cleared. This would not 
happen if the forest could simply continue to be managed 
without restrictions.” In contrast, the protection of habitat 
trees was the only conservation measure that was performed 
significantly more often by private forest owners with Natura 
2000 sites and contradicts this hypothesis. This may be an 
indication that the long-established habitat-tree protection 
idea (Mölder et al. 2020) is also recognized by the otherwise 
critical owners of Natura 2000 sites.

Our analysis of nature conservation attitudes of private 
forest owners with and without Natura 2000 sites reinforces 
the impression of a low acceptability of the Natura 2000 
scheme. Regarding owners with Natura 2000 sites, we 
discovered higher dissatisfaction regarding the process of 
nature conservation, increased perceived loss of personal 
freedom (“expropriation”, “significant restrictions”), and a 
higher association of costs with nature conservation. Simi-
larly, negative attitudes towards Natura 2000 can be seen 
among private forest owners in Finland (Hiedanpää 2002), 
forest owners and hunters in Spain (Ferranti et al. 2017), 
and private landowners in Estonia (Suškevičs and Külvik 
2007). These findings contrast with research showing that 
conservation in general is often supported if it does not 
compromise personal goals (Young et al. 2005), even if it 
implies a reduction of timber usage (Feil et al. 2018). Thus, 
the described negative attitudes towards nature conservation 
within the Natura 2000 network seem to be closely related 
to the scheme itself. Grodzinska-Jurczak and Cent (2011) 
attributed a low acceptance of the Natura 2000 scheme 
to insufficient information, a lack of knowledge, and poor 
communication.

Conservation policy instruments

In a survey among European conservation scientists, the 
change of negative attitudes of local stakeholders into 
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positives ones by local and national political action was 
identified as the main challenge in the implementation of 
Natura 2000 (Kati et al. 2015). In concordance, many stud-
ies highlight the importance of stakeholder participation in 
the implementation of Natura 2000 (Grodzinska-Jurczak and 
Cent 2011; Winkel et al. 2015). Also, the small-scale forest 
owners with Natura 2000 sites in our study area strongly 
desired more involvement in decision-making processes. 
Such an approach implies that the relevant guidelines con-
sider the perceptions of forest smallholders (Meyer 2013), 
their diverse traditional practices, and their underlying moti-
vations (Sourdril et al. 2012). Thus, especially regarding 
both the Natura 2000 sites that are yet to be legally secured 
and the development of management plans, we recommend a 
strong engagement with local forest owners to develop trust 
between different actors, to consider local knowledge, and to 
increase the acceptability (cf. Mölder et al. 2021). However, 
while past participation efforts increased the acceptability of 
Natura 2000, no influence on forest management was found 
in case studies across Europe. A profound participation 
procedure that could lead to such changes needs to include 
mutual learning, establish trust, and include a broad spec-
trum of different stakeholders, which results in a long pro-
cess (Blondet et al. 2017). However, given the imminent law-
suit of the European Commission, due to Germany’s poor 
implementation of the Habitats Directive (European Com-
mission 2021), and the related pressure, such an approach 
might not be feasible. A resulting lack of engagement, how-
ever, might further intensify the conflict as already this quote 
from our survey illustrates: “Feeling of paternalism; feeling 
that the designation was made only to meet the EU require-
ments.” Notwithstanding that Natura 2000 sites have been 
already legally secured in other European countries, such a 
profound participation strategy could be beneficial for the 
further development of these conservation areas.

Aside from increased profound participation, a stronger 
adaptation of the Natura 2000 conservation scheme towards 
the needs, demands, and personal situations of small-scale 
forest owners is needed. Thus, conservation policy recom-
mendations concerning private forest owners frequently 
include a targeting of instruments towards ownership groups 
(Ingemarson et al. 2006; Boon and Meilby 2007), and a 
stronger consideration of individual backgrounds (Bieling 
2004; Joa and Schraml 2020) as forest owners differ, for 
example, regarding their economic focus, their management 
intensity, and the provision of goods and services (Blanco 
et al. 2015). Further, proposals focus on particular instru-
ments ranging from certification (Bieling 2004) to compul-
sory regulations (Danley 2019), on improved communica-
tion (Eggers et al. 2014; Vainio et al. 2018), and an enhanced 
relationship between different stakeholders (Van Gossum 
et al. 2011; Salomaa et al. 2016; Tiebel et al. 2021). As 
for potential instruments, our data show that the majority 

of Natura 2000 forest owners regarded financial incentives 
and on-site consultation as helpful for increasing their con-
servation practices. The high valuation of a financial tool 
is in contrast to other studies showing little additionality 
(Urquhart et al. 2012; Vedel et al. 2015) and low perceived 
importance (Feliciano et al. 2017) of compensation pay-
ments or subsidies. The current Natura 2000 compensation 
payment model in Lower Saxony failed to reach most private 
forest owners within our study area, which is in concord-
ance with other research across Europe (Winkel et al. 2015; 
Sarvasova et al. 2019). At the time of our survey, only the 
owners of certain Natura 2000 sites were eligible for the 
compensation payment. They had to be legally secured as a 
nature protection area (Naturschutzgebiet), include a Natura 
2000 habitat type or a breeding or resting place of certain 
species, the management had to be impacted, and the pay-
ment needed to exceed a certain monetary threshold (ML 
Niedersachsen and MU Niedersachsen 2019). This structure 
is of low suitability for small-scale private forest owners due 
to the imbalance between small holding sizes, the monetary 
threshold to be achieved, and the associated administrative 
efforts. Also in other European countries, the structures of 
approaches to funding Natura 2000 have been criticized as 
the budget is insufficient, the usage rate is low (Geitzenauer 
et al. 2017), and since potential income losses are not con-
sidered (Anthon et al. 2010; Hily et al. 2015). However, 
examples exist where financial support was targeted towards 
small-scale private forest owners within the scope of Natura 
2000. In the German federal state Bavaria, a contract-based 
conservation program is used that was revised to the needs 
of small-scale forest owners. The newly created possibility 
to protect single habitat trees for a duration of twelve years 
led to an increased uptake of contracts (Hipler et al. 2017), 
and the funding sum in private forests almost doubled within 
five years (Bayerischer Landtag 2020). Most conservation 
payment schemes, however, focus on compensation and 
thus assume a conflict between forest ownership and con-
servation and do not acknowledge past nature conservation 
efforts by private forest owners or the societal demand to 
promote actions of public interest (Paschke 2018). Instead, 
a results-based reward for conservation practices shows a 
large potential by providing economic incentives for imple-
menting conservation actions (Anthon et al. 2010; Paschke 
2018; Demant et al. 2020). Such an instrument is also rec-
ommended within the context of Natura 2000 (Anthon et al. 
2010) and could combine landowners’ identity and efficient 
conservation practices by leaving the decision freedom to the 
individual owner, resulting in directly observable changes 
on their lands (Gooden 2019). Further, other measures that 
were evaluated as helpful in increasing conservation actions 
by the recipients of our survey could be promoted. These 
include legal information as well as an exchange of experi-
ences and visits to exemplarily managed forest stands.



European Journal of Forest Research 

1 3

The insights gained by our analysis of small-scale private 
forest ownership and Natura 2000, especially the need to 
adapt this nature conservation scheme to small-scale scale 
forest owners, can be transferred to other conservation net-
works to ensure the integrative and sustainable implementa-
tion of biodiversity conservation measures by small-scale 
private landowners. Thereby, local peculiarities and past 
experiences have to be taken into account. In general, the 
ownership structure of our case study, which is comparable 
to other European regions, and our findings regarding the 
perceived importance of ecosystem services, the perfor-
mance of management practices, and the generally negative 
attitudes towards the Natura 2000 scheme are in concord-
ance with other studies across Europe.

Conclusions

We found that small-scale private forest owners in North-
west Germany had a multifunctional perspective on their 
forests while perceiving regulating and cultural services 
as most important. Though this is a good prerequisite for 
Natura 2000 as an integrative nature conservation scheme, 
our results indicate low effectiveness and conflicts regarding 
the implementation of this network of conservation areas. 
Habitat-tree protection as a long-established concept was the 
only conservation measure that had been more frequently 
implemented by small-scale private forest owners with Nat-
ura 2000 sites than by those without. Instead, Natura 2000 
forest owners had a stronger focus on resource use and more 
negative nature conservation attitudes.

Natura 2000 needs to be adapted to the demands of small 
private forest owners. This includes an improved imple-
mentation strategy that is accepted by private forest own-
ers, for example, by increased profound participation and an 
enhanced scheme of results-based economic incentives for 
conservation measures. As small-scale private forest owners 
represent the majority of forest owners in Europe, their per-
spectives have to be comprehensively considered to ensure 
the effective and sustainable implementation of the Natura 
2000 conservation network.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10342- 021- 01415-7.

Acknowledgements We are very thankful to all private forest owners 
who participated in our survey, to our pre-testers, to the forest owner 
associations supporting the survey, and to our project partners who 
enabled us to conduct this study. Moreover, we thank Peter Hansen for 
the support and introduction into R Markdown. We are also indebted 
to two anonymous reviewers for their suggestions that greatly improved 
the article.

Authors' contributions All authors had the idea for this article and 
designed the methodology. MT was responsible for the survey design, 

its implementation, data analysis, and writing of the manuscript while 
receiving constant feedback from TP and AM. All authors critically 
contributed to the draft and approved the final version for publication.

Funding The project “Small private forests: conservation through 
resource use (KLEIBER)” is funded by the German Federal Ministry 
of Food and Agriculture (BMEL) through the Agency of Renewable 
Resources (FNR) within the funding program “Renewable Resources” 
and according to a decision of the German Parliament (FKZ 22001218 
and 22023218). Open Access funding is enabled and organized by 
Project DEAL.

Data availability All data used in the scope of this article can be found 
on the platform Zenodo by using the following link: https:// doi. org/ 10. 
5281/ zenodo. 55169 13.

Conflict of interest The authors do not have any conflicts of interest 
regarding the article.

Informed consent We enabled the recipients to participate by informed 
consent in the following way: (i) In the introductory text, we described 
the objectives of the survey and clarified that the survey is part of a 
research project. (ii) Further, we pointed out that participation in the 
survey is voluntary and that the analysis will be conducted anony-
mously. (iii) We added contact information to address any arising 
questions or concerns of the participants. (iv) Additionally, we added 
an information sheet on Art. 13 of the EU General Data Protection 
Regulation and provided contact information on the data protection 
supervisory authority responsible for the University of Göttingen.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Adams V, Mills M, Weeks R et al (2018) Implementation strategies for 
systematic conservation planning. Ambio 48:139–152. https:// 
doi. org/ 10. 1007/ s13280- 018- 1067-2

Anthon S, Garcia S, Stenger A (2010) Incentive contracts for Natura 
2000 implementation in forest areas. Environ Resource Econ 
46:281–302. https:// doi. org/ 10. 1007/ s10640- 009- 9341-1

Bayerischer Landtag (2020) Schriftliche Anfrage der Abgeordneten 
Ludwig Hartmann, Hans Urban Bündnis 90/Die Grünen vom 
04.08.2020: Umsetzung des Vertragsnaturschutzprogramms 
Wald [Written inquiry of the members of parliament Ludwig 
Hartmann, Hans Urban Bündnis 90/Die Grünen from 04 August 
2020: Implementation of the nature conservation contract scheme 
“forest”]. Bayerischer Landtag, Munich

Beinlich B, Hill B (2010) Natura 2000 in forests. In: BfN, BMU (eds) 
Natura 2000 in Germany. Nature’s jewels, 2nd edn. Bundesamt 
für Naturschutz, Bonn, pp 34–37

BfN (2019a) Nationaler Bericht nach Art. 17 FFH-Richtlinie in 
Deutschland (2019), allgemeiner Teil (Annex A) [National report 

https://doi.org/10.1007/s10342-021-01415-7
https://doi.org/10.5281/zenodo.5516913
https://doi.org/10.5281/zenodo.5516913
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s13280-018-1067-2
https://doi.org/10.1007/s13280-018-1067-2
https://doi.org/10.1007/s10640-009-9341-1


 European Journal of Forest Research

1 3

according to Art. 17 Habitats Directive in Germany (2019), gen-
eral part (Annex A)]. Bundesamt für Naturschutz, Bonn

BfN (2019b) Annex A des Berichts nach Art. 12 der Vogelschutz-
Richtlinie in Deutschland [Annex A of the report according 
to Art. 12 of the Birds Directive in Germany]. Bundesamt für 
Naturschutz, Bonn

BfN (2019c) FFH-Gebiete in Deutschland [FFH areas in Germany]. 
Bundesamt für Naturschutz, Bonn

Bieling C (2004) Non-industrial private-forest owners: possibili-
ties for increasing adoption of close-to-nature forest manage-
ment. Eur J For Res 123:293–303. https:// doi. org/ 10. 1007/ 
s10342- 004- 0042-6

Blanco V, Brown C, Rounsevell M (2015) Characterising forest own-
ers through their objectives, attributes and management strat-
egies. Eur J For Res 134:1027–1041. https:// doi. org/ 10. 1007/ 
s10342- 015- 0907-x

Blicharska M, Orlikowska EH, Roberge J-M, Grodzinska-Jurczak M 
(2016) Contribution of social science to large scale biodiver-
sity conservation: a review of research about the Natura 2000 
network. Biol Conserv 199:110–122. https:// doi. org/ 10. 1016/j. 
biocon. 2016. 05. 007

Blondet M, de Koning J, Borrass L et al (2017) Participation in the 
implementation of Natura 2000: a comparative study of six EU 
member states. Land Use Pol 66:346–355. https:// doi. org/ 10. 
1016/j. landu sepol. 2017. 04. 004

BMEL (2015) The forests in Germany. Selected results of the third 
national forest inventory. Federal Ministry of Food and Agri-
culture, Berlin

Bonet-García FJ, Pérez-Luque AJ, Moreno-Llorca RA et al (2015) 
Protected areas as elicitors of human well-being in a developed 
region: a new synthetic (socioeconomic) approach. Biol Conserv 
187:221–229. https:// doi. org/ 10. 1016/j. biocon. 2015. 04. 027

Boon TE, Meilby H (2007) Describing management attitudes to guide 
forest policy implementation. Small-scale For 6:79–92. https:// 
doi. org/ 10. 1007/ s11842- 007- 9006-2

Boon TE, Meilby H, Thorsen BJ (2004) An empirically based typology 
of private forest owners in Denmark: improving communica-
tion between authorities and owners. Scand J For Res 19:44–55. 
https:// doi. org/ 10. 1080/ 14004 08041 00340 56

Brakensiek S (1994) Agrarian individualism in north-western Ger-
many, 1770–1870. Ger Hist 12:137–179. https:// doi. org/ 10. 1093/ 
gh/ 12.2. 137

Branquart E, Verheyen K, Latham J (2008) Selection criteria of pro-
tected forest areas in Europe: the theory and the real world. Biol 
Conserv 141:2795–2806. https:// doi. org/ 10. 1016/j. biocon. 2008. 
08. 015

Bridgewater P, Rotherham ID (2019) A critical perspective on the con-
cept of biocultural diversity and its emerging role in nature and 
heritage conservation. People Nat 1:291–304. https:// doi. org/ 10. 
1002/ pan3. 10040

Buckley P (2020) Coppice restoration and conservation: a European 
perspective. J For Res 25:125–133. https:// doi. org/ 10. 1080/ 
13416 979. 2020. 17635 54

Campagnaro T, Sitzia T, Bridgewater P et al (2019) Half Earth or 
whole Earth: what can Natura 2000 teach us? Bioscience 69:117–
124. https:// doi. org/ 10. 1093/ biosci/ biy153

CBD Secretariat (2020) Update of the zero draft of the post-2020 
global biodiversity framework. Secretariat of the Convention on 
Biological Diversity, Montreal

Charnley S, Fischer AP, Jones ET (2007) Integrating traditional and 
local ecological knowledge into forest biodiversity conservation 
in the Pacific Northwest. For Ecol Manag 246:14–28. https:// doi. 
org/ 10. 1016/j. foreco. 2007. 03. 047

Cohen J (1988) Statistical power analysis for the behavioral sciences, 
2nd ed. L. Erlbaum Associates, Hillsdale

Comtois D (2020) summarytools: tools to quickly and neatly sum-
marize data. https:// cran.r- proje ct. org/ packa ge= summa rytoo ls

Curman M, Posavec S, Pezdevšek Malovrh Š (2016) Willingness 
of private forest owners to supply woody biomass in Croa-
tia. Small-scale For 15:551–567. https:// doi. org/ 10. 1007/ 
s11842- 016- 9339-9

Danley B (2019) Forest owner objectives typologies: instruments for 
each owner type or instruments for most owner types? For Policy 
Econ 105:72–82. https:// doi. org/ 10. 1016/j. forpol. 2019. 05. 018

Demant L, Bergmeier E, Walentowski H, Meyer P (2020) Suitability of 
contract-based nature conservation in privately-owned forests in 
Germany. Nat Conserv 42:89–112. https:// doi. org/ 10. 3897/ natur 
econs ervat ion. 42. 58173

Dillman DA (1991) The design and administration of mail surveys. 
Annu Rev Sociol 17:225–249. https:// doi. org/ 10. 1146/ annur ev. 
so. 17. 080191. 001301

Dinerstein E, Olson D, Joshi A et  al (2017) An ecoregion-based 
approach to protecting half the terrestrial realm. Bioscience 
67:534–545. https:// doi. org/ 10. 1093/ biosci/ bix014

Dolek M, Kőrösi Á, Freese-Hager A (2018) Successful maintenance 
of Lepidoptera by government-funded management of coppiced 
forests. J Nat Conserv 43:75–84. https:// doi. org/ 10. 1016/j. jnc. 
2018. 02. 001

Eggers J, Lämås T, Lind T, Öhman K (2014) Factors influencing the 
choice of management strategy among small-scale private for-
est owners in Sweden. Forests 5:1695–1716. https:// doi. org/ 10. 
3390/ f5071 695

Engelen E, Keulartz J, Leistra G (2008) European nature conserva-
tion policy making. In: Keulartz J, Leistra G (eds) Legitimacy in 
European nature conservation policy: case studies in multilevel 
governance. Springer, Dordrecht, pp 3–21

European Commission (1992) Council Directive 92/43/EEC of 21 May 
1992 on the conservation of natural habitats and of wild fauna 
and flora. http:// data. europa. eu/ eli/ dir/ 1992/ 43/ oj. Accessed 18 
Feb 2021

European Commission (2013) Communication from the Commission 
to the European Parliament, the Council, the European Economic 
and Social Committee and the Committee of the Regions. A new 
EU Forest Strategy: For forests and the forest-based sector. Euro-
pean Commission, Brussels

European Commission (2015) Natura 2000 and Forests. Part I-II. Pub-
lications Office of the EU, Luxembourg

European Commission (2021) Nature protection: commission decides 
to refer Germany to the European Court of Justice over failure 
to properly implement the Habitats Directive. https:// ec. europa. 
eu/ commi ssion/ press corner/ detail/ en/ ip_ 21_ 412. Accessed 18 
Feb 2021

European Union (2020) Natura 2000: State of nature in the EU. Publi-
cations Office of the European Union, Luxembourg

Evans D (2012) Building the European Union’s Natura 2000 network. 
Nat Conserv 1:11–26. https:// doi. org/ 10. 3897/ natur econs ervat 
ion.1. 1808

Fagerholm N, Martín-López B, Torralba M et al (2020) Perceived con-
tributions of multifunctional landscapes to human well-being: 
evidence from 13 European sites. People Nat 2:217–234. https:// 
doi. org/ 10. 1002/ pan3. 10067

Feil P, Neitzel C, Seintsch B, Dieter M (2018) Privatwaldeigentümer 
in Deutschland: Ergebnisse einer bundesweiten Telefonbefra-
gung von Personen mit und ohne Waldeigentum [Forest owners 
in Germany: results of a nationwide survey of persons with and 
without forest property]. Landbauforsch – Appl Agric Forest Res 
68:87–130. https:// doi. org/ 10. 3220/ LBF15 47703 799000

Feliciano D, Bouriaud L, Brahic E et al (2017) Understanding private 
forest owners’ conceptualisation of forest management: evidence 
from a survey in seven European countries. J Rural Stud 54:162–
176. https:// doi. org/ 10. 1016/j. jrurs tud. 2017. 06. 016

https://doi.org/10.1007/s10342-004-0042-6
https://doi.org/10.1007/s10342-004-0042-6
https://doi.org/10.1007/s10342-015-0907-x
https://doi.org/10.1007/s10342-015-0907-x
https://doi.org/10.1016/j.biocon.2016.05.007
https://doi.org/10.1016/j.biocon.2016.05.007
https://doi.org/10.1016/j.landusepol.2017.04.004
https://doi.org/10.1016/j.landusepol.2017.04.004
https://doi.org/10.1016/j.biocon.2015.04.027
https://doi.org/10.1007/s11842-007-9006-2
https://doi.org/10.1007/s11842-007-9006-2
https://doi.org/10.1080/14004080410034056
https://doi.org/10.1093/gh/12.2.137
https://doi.org/10.1093/gh/12.2.137
https://doi.org/10.1016/j.biocon.2008.08.015
https://doi.org/10.1016/j.biocon.2008.08.015
https://doi.org/10.1002/pan3.10040
https://doi.org/10.1002/pan3.10040
https://doi.org/10.1080/13416979.2020.1763554
https://doi.org/10.1080/13416979.2020.1763554
https://doi.org/10.1093/biosci/biy153
https://doi.org/10.1016/j.foreco.2007.03.047
https://doi.org/10.1016/j.foreco.2007.03.047
https://cran.r-project.org/package=summarytools
https://doi.org/10.1007/s11842-016-9339-9
https://doi.org/10.1007/s11842-016-9339-9
https://doi.org/10.1016/j.forpol.2019.05.018
https://doi.org/10.3897/natureconservation.42.58173
https://doi.org/10.3897/natureconservation.42.58173
https://doi.org/10.1146/annurev.so.17.080191.001301
https://doi.org/10.1146/annurev.so.17.080191.001301
https://doi.org/10.1093/biosci/bix014
https://doi.org/10.1016/j.jnc.2018.02.001
https://doi.org/10.1016/j.jnc.2018.02.001
https://doi.org/10.3390/f5071695
https://doi.org/10.3390/f5071695
http://data.europa.eu/eli/dir/1992/43/oj
https://ec.europa.eu/commission/presscorner/detail/en/ip_21_412
https://ec.europa.eu/commission/presscorner/detail/en/ip_21_412
https://doi.org/10.3897/natureconservation.1.1808
https://doi.org/10.3897/natureconservation.1.1808
https://doi.org/10.1002/pan3.10067
https://doi.org/10.1002/pan3.10067
https://doi.org/10.3220/LBF1547703799000
https://doi.org/10.1016/j.jrurstud.2017.06.016


European Journal of Forest Research 

1 3

Ferranti F, Vericat P, de Koning J (2017) Discourses on sustainable 
forest management and effects of Natura 2000: a case study of 
Catalonia, NE Spain. J Environ Plan Manag 60:2085–2102. 
https:// doi. org/ 10. 1080/ 09640 568. 2016. 12742 54

Flensted KK, Bruun HH, Ejrnæs R et al (2016) Red-listed species 
and forest continuity—a multi-taxon approach to conservation 
in temperate forests. For Ecol Manag 378:144–159. https:// doi. 
org/ 10. 1016/j. foreco. 2016. 07. 029

Gauer J (2005) Bedeutung, Einheiten und Methodik der waldökolo-
gischen Raumgliederung [Rationale, units, and methodology 
of ecological spatial classification in forests]. Mitteilungen des 
Vereins für Forstliche Standortskunde und Forstpflanzenzüch-
tung 43:13–17

Geitzenauer M, Blondet M, de Koning J et al (2017) The challenge of 
financing the implementation of Natura 2000—empirical evi-
dence from six European Union member states. For Policy Econ 
82:3–13. https:// doi. org/ 10. 1016/j. forpol. 2017. 03. 008

GeoBasis-DE, BKG (2021) NUTS-Gebiete 1:250000, Stand 31.12 
[NUTS areas 1:250000, as of 31.12]. https:// gdz. bkg. bund. de/ 
index. php/ defau lt/ open- data/ nuts- gebie te-1- 250- 000- stand- 31- 
12- nuts2 50- 31- 12. html. Accessed 9 Feb 2021

Glaser FF, Hauke U (2004) Historisch alte Waldstandorte und 
Hudewälder in Deutschland: Ergebnisse bundesweiter Aus-
wertungen [Ancient woodlands and wood pastures in Ger-
many: results of nationwide assessments]. Angewandte Land-
schaftsökologie 61:1–193

Gooden JL (2019) Cultivating identity through private land conser-
vation. People Nat 1:362–375. https:// doi. org/ 10. 1002/ pan3. 32

Grodzinska-Jurczak M, Cent J (2011) Expansion of nature conser-
vation areas: problems with Natura 2000 implementation in 
Poland? Environ Manag 47:11–27. https:// doi. org/ 10. 1007/ 
s00267- 010- 9583-2

Haugen K, Karlsson S, Westin K (2016) New forest owners: change 
and continuity in the characteristics of Swedish non-industrial 
private forest owners (NIPF owners) 1990–2010. Small-scale For 
15:553–550. https:// doi. org/ 10. 1007/ s11842- 016- 9338-x

Haynes RW (2002) Forest management in the 21st century: changing 
numbers, changing context. J For 100:38–43. https:// doi. org/ 10. 
1093/ jof/ 100.2. 38

Hiedanpää J (2002) European-wide conservation versus local well-
being: the reception of the Natura 2000 Reserve Network in 
Karvia, SW-Finland. Landsc Urban Plan 61:113–123. https:// 
doi. org/ 10. 1016/ S0169- 2046(02) 00106-8

Hily E, Garcia S, Stenger A, Tu G (2015) Assessing the cost-effective-
ness of a biodiversity conservation policy: a bio-econometric 
analysis of Natura 2000 contracts in forest. Ecol Econ 119:197–
208. https:// doi. org/ 10. 1016/j. ecole con. 2015. 08. 008

Hipler U, Kröner O, Wimmer N (2017) Werkzeuge der Forstverwal-
tung für die Umsetzung von Natura 2000 [Forest administration 
instruments for the implementation of Natura 2000]. Anliegen 
Natur 39:131–136

Hugosson M, Ingemarson F (2004) Objectives and motivations of 
small-scale forest owners; theoretical modelling and qualitative 
assessment. Silva Fenn 38:217–231. https:// doi. org/ 10. 14214/ 
sf. 430

Hujala T, Pykäläinen J, Tikkanen J (2007) Decision making among 
Finnish non-industrial private forest owners: the role of profes-
sional opinion and desire to learn. Scand J For Res 22:454–463. 
https:// doi. org/ 10. 1080/ 02827 58070 13954 34

Ingemarson F, Lindhagen A, Eriksson L (2006) A typology of small-
scale private forest owners in Sweden. Scand J For Res 21:249–
259. https:// doi. org/ 10. 1080/ 02827 58060 06622 56

Iojă I-C, Hoosu C-A, Niță M-R et al (2016) Indicators for environmen-
tal conflict monitoring in Natura 2000 sites. Procedia Environ Sci 
32:4–11. https:// doi. org/ 10. 1016/j. proenv. 2016. 03. 007

Janssen P, Fuhr M, Cateau E et al (2017) Forest continuity acts congru-
ently with stand maturity in structuring the functional composi-
tion of saproxylic beetles. Biol Conserv 205:1–10. https:// doi. 
org/ 10. 1016/j. biocon. 2016. 11. 021

Joa B, Schraml U (2020) Conservation practiced by private forest own-
ers in Southwest Germany—the role of values, perceptions and 
local forest knowledge. For Policy Econ 115:102141. https:// doi. 
org/ 10. 1016/j. forpol. 2020. 102141

Jokinen M, Hujala T, Paloniemi R, Vainio A (2018) Private landowners 
and protected species: What sort of noncompliance should we be 
worried about? Glob Ecol Conserv 15:e00407. https:// doi. org/ 10. 
1016/j. gecco. 2018. e00407

Kati V, Hovardas T, Dieterich M et al (2015) The challenge of imple-
menting the European network of protected areas Natura 2000. 
Conserv Biol 29:260–270. https:// doi. org/ 10. 1111/ cobi. 12366

Kindstrand C, Norman J, Boman M, Mattsson L (2008) Attitudes 
towards various forest functions: a comparison between private 
forest owners and forest officers. Scand J For Res 23:133–136. 
https:// doi. org/ 10. 1080/ 02827 58080 19448 42

Kittredge DB, Short Gianotti AG, Hutyra LR et al (2015) Landowner 
conservation awareness across rural-to-urban gradients in Mas-
sachusetts. Biol Conserv 184:79–89. https:// doi. org/ 10. 1016/j. 
biocon. 2015. 01. 001

Kline JD, Alig RJ, Johnson RL (2000) Fostering the production of 
nontimber services among forest owners with heterogeneous 
objectives. For Sci 46:302–311. https:// doi. org/ 10. 1093/ fores 
tscie nce/ 46.2. 302

LGLN (2021) Verwaltungsgrenzen Niedersachsen (ATKIS) [Admin-
istrative boundaries of Lower Saxony (ATKIS)]. https:// www. 
geoba sisda ten. niede rsach sen. de/ shop/ index. php? do= opend ata. 
Accessed 9 Feb 2021

Lueck D, Michael JA (2003) Preemptive habitat destruction under the 
Endangered Species Act. J Law Econ 46:27–60. https:// doi. org/ 
10. 1086/ 344670

Lund C (2014) Of what is this a case? Analytical movements in qualita-
tive social science research. Hum Organ 73:224–234. https:// doi. 
org/ 10. 17730/ humo. 73.3. e35q4 82014 x033l4

Mascia MB, Dobson TA, Forbes BC et al (2003) Conservation and 
the social sciences. Conserv Biol 17:649–650. https:// doi. org/ 
10. 1046/j. 1523- 1739. 2003. 01738.x

Maxwell JA, Chmiel M (2014) Generalization in and from qualitative 
analysis. In: Flick U (ed) The SAGE handbook of qualitative data 
analysis. SAGE, Los Angeles

Meyer P (2013) Forstwirtschaft und Naturschutz — Konfliktpoten-
zial und Synergien am Beispiel von Natura 2000 [Forestry and 
nature conservation — conflict potential and synergies using the 
example of Natura 2000]. In: Lehrke S, Ellwanger G, Buschmann 
A et al (eds) Natura 2000 im Wald — Lebensraumtypen, Erh-
altungszustand, Management [Natura 2000 in forests — habitat 
types, conservation status, management]. Landwirtschaftsverlag, 
Münster, pp 177–197

Microsoft Corporation (2019a) Microsoft Excel. Version 1808. Wash-
ington, DC. https:// www. micro soft. com/ en- us/ micro soft- 365/ 
excel

Microsoft Corporation (2019b) Microsoft PowerPoint. Version 1808. 
Washington, DC. https:// www. micro soft. com/ en- us/ micro soft- 
365/ power point

ML Niedersachsen (2014) Der Wald in Niedersachsen. Ergebnisse der 
Bundeswaldinventur 3 [The forests in Lower Saxony. Results 
of the national forest inventory 3]. ML Niedersachsen, Hanover

ML Niedersachsen, MU Niedersachsen (2019) Natura 2000 in nied-
ersächsischen Wäldern. Leitfaden für die Praxis [Natura 2000 in 
the forests of Lower Saxony. A handbook for the practice]. ML 
and MU Niedersachsen, Hanover

https://doi.org/10.1080/09640568.2016.1274254
https://doi.org/10.1016/j.foreco.2016.07.029
https://doi.org/10.1016/j.foreco.2016.07.029
https://doi.org/10.1016/j.forpol.2017.03.008
https://gdz.bkg.bund.de/index.php/default/open-data/nuts-gebiete-1-250-000-stand-31-12-nuts250-31-12.html
https://gdz.bkg.bund.de/index.php/default/open-data/nuts-gebiete-1-250-000-stand-31-12-nuts250-31-12.html
https://gdz.bkg.bund.de/index.php/default/open-data/nuts-gebiete-1-250-000-stand-31-12-nuts250-31-12.html
https://doi.org/10.1002/pan3.32
https://doi.org/10.1007/s00267-010-9583-2
https://doi.org/10.1007/s00267-010-9583-2
https://doi.org/10.1007/s11842-016-9338-x
https://doi.org/10.1093/jof/100.2.38
https://doi.org/10.1093/jof/100.2.38
https://doi.org/10.1016/S0169-2046(02)00106-8
https://doi.org/10.1016/S0169-2046(02)00106-8
https://doi.org/10.1016/j.ecolecon.2015.08.008
https://doi.org/10.14214/sf.430
https://doi.org/10.14214/sf.430
https://doi.org/10.1080/02827580701395434
https://doi.org/10.1080/02827580600662256
https://doi.org/10.1016/j.proenv.2016.03.007
https://doi.org/10.1016/j.biocon.2016.11.021
https://doi.org/10.1016/j.biocon.2016.11.021
https://doi.org/10.1016/j.forpol.2020.102141
https://doi.org/10.1016/j.forpol.2020.102141
https://doi.org/10.1016/j.gecco.2018.e00407
https://doi.org/10.1016/j.gecco.2018.e00407
https://doi.org/10.1111/cobi.12366
https://doi.org/10.1080/02827580801944842
https://doi.org/10.1016/j.biocon.2015.01.001
https://doi.org/10.1016/j.biocon.2015.01.001
https://doi.org/10.1093/forestscience/46.2.302
https://doi.org/10.1093/forestscience/46.2.302
https://www.geobasisdaten.niedersachsen.de/shop/index.php?do=opendata
https://www.geobasisdaten.niedersachsen.de/shop/index.php?do=opendata
https://doi.org/10.1086/344670
https://doi.org/10.1086/344670
https://doi.org/10.17730/humo.73.3.e35q482014x033l4
https://doi.org/10.17730/humo.73.3.e35q482014x033l4
https://doi.org/10.1046/j.1523-1739.2003.01738.x
https://doi.org/10.1046/j.1523-1739.2003.01738.x
https://www.microsoft.com/en-us/microsoft-365/excel
https://www.microsoft.com/en-us/microsoft-365/excel
https://www.microsoft.com/en-us/microsoft-365/powerpoint
https://www.microsoft.com/en-us/microsoft-365/powerpoint


 European Journal of Forest Research

1 3

Mölder A (2016) Small forest parcels, management diversity and valu-
able coppice habitats: an 18th century political compromise in 
the Osnabrück region (NW Germany) and its long-lasting legacy. 
iForest 9:518–528. https:// doi. org/ 10. 3832/ ifor1 834- 009

Mölder A, Meyer P, Nagel R-V (2019) Integrative management to sus-
tain biodiversity and ecological continuity in Central European 
temperate oak (Quercus robur, Q. petraea) forests: an overview. 
For Ecol Manag 437:324–339. https:// doi. org/ 10. 1016/j. foreco. 
2019. 01. 006

Mölder A, Schmidt M, Plieninger T, Meyer P (2020) Habitat-tree pro-
tection concepts over 200 years. Conserv Biol 34:1444–1451. 
https:// doi. org/ 10. 1111/ cobi. 13511

Mölder A, Tiebel M, Plieninger T (2021) On the interplay of owner-
ship patterns, biodiversity, and conservation in past and present 
temperate forest landscapes of Europe and North America. Curr 
For Rep 7 (in press)

MU Niedersachsen (2020) Kleine Anfrage zur schriftlichen Beant-
wortung gemäß § 46 Abs. 1 GO LT mit Antwort der Landesr-
egierung: Europäisches Schutzgebietsnetz in Niedersachsen: 
Jetzt, da Strafzahlungen drohen—wie kommt die Umsetzung von 
Natura 2000 voran? [Minor inquiry for a written answer (…) and 
answer of the state government: European Network of Protected 
Areas in Lower Saxony: Now that penalties are threatening—
how is the implementation of Natura 2000 progressing?]. MU 
Niedersachsen, Hanover

MU Niedersachsen (2021) Umweltministerium erlässt Weisung zur 
Sicherung letzter FFH-Gebiete [Ministry of the Environment 
issues instructions to safeguard remaining FFH areas]. https:// 
www. umwelt. niede rsach sen. de/ start seite/ aktue lles/ press emitt 
eilun gen/ umwel tmini steri um- erlas st- weisu ng- zur- siche rung- letzt 
er- ffh- gebie te- 197347. html. Accessed 12 March 2021

Mynttinen S, Karttunen K, Ranta T (2014) Non-industrial private forest 
owners’ willingness to supply forest-based energy wood in the 
South Savo region in Finland. Scand J For Res 29:41–50. https:// 
doi. org/ 10. 1080/ 02827 581. 2013. 856935

Navarro D (2015) Learning statistics with R: a tutorial for psychol-
ogy students and other beginners. Version 0.5. University of 
Adelaide, Adelaide

NLWKN (2021) Natura 2000: Europäische Vogelschutzgebiete und 
gemeldete FFH-Gebiete in Niedersachsen [Natura 2000: Euro-
pean bird conservation areas and designated FFH areas in Lower 
Saxony]. https:// www. umwelt. niede rsach sen. de/ start seite/ servi 
ce/ umwel tkart en/ natur_ amp_ lands chaft/ natura_ 2000/ natura- 
2000- europ aeisc he- vogel schut zgebi ete- und- gemel dete- ffh- gebie 
te- in- niede rsach sen- 9124. html. Accessed 9 Feb 2021

Nordlund A, Westin K (2011) Forest values and forest management 
attitudes among private forest owners in Sweden. Forests 2:30–
50. https:// doi. org/ 10. 3390/ f2010 030

Oono A, Kamiyama C, Saito O (2020) Causes and consequences of 
reduced human intervention in formerly managed forests in Japan 
and other countries. Sustain Sci 15:1511–1529. https:// doi. org/ 
10. 1007/ s11625- 020- 00845-3

Paloniemi R, Hujala T, Rantala S et al (2018) Integrating social and 
ecological knowledge for targeting voluntary biodiversity conser-
vation. Conserv Lett 11:13. https:// doi. org/ 10. 1111/ conl. 12340

Paschke M (2018) Vertragsnaturschutzentgeld im Privatwald [Pay-
ments in contract-based nature conservation in private forest]. 
AFZ/Wald 73(21):34–35

Peters D, Schraml U (2015) Sustainability frames in the context of the 
energy wood conflict in Germany. Sustainability 7:14501–14520. 
https:// doi. org/ 10. 3390/ su711 14501

Petkau A (2007) Zur Rundholzvermarktung aus dem Kleinprivatwald 
durch forstwirtschaftliche Zusammenschlüsse: Ein Literaturüber-
blick [On the marketing of roundwood from small private for-
ests by forestry associations: a literature review]. University of 
Freiburg, Freiburg

Polit DF, Beck CT (2010) Generalization in quantitative and qualitative 
research: myths and strategies. Int J Nurs Stud 47:1451–1458. 
https:// doi. org/ 10. 1016/j. ijnur stu. 2010. 06. 004

QGIS Development Team (2020) QGIS Geographic Information Sys-
tem. Version 3.14.1-Pi. QGIS Association. http:// www. qgis. org

R Core Team (2020) R: a language and environment for statistical 
computing. Version 1.3.1056. R Foundation for Statistical Com-
puting, Vienna. https:// www.R- proje ct. org/

Revelle W (2020) psych: procedures for psychological, psychometric, 
and personality research. Northwestern University, Evanston

Richnau G, Angelstam P, Valasiuk S et al (2013) Multifaceted value 
profiles of forest owner categories in south Sweden: the river 
Helge å catchment as a case study. Ambio 42:188–200. https:// 
doi. org/ 10. 1007/ s13280- 012- 0374-2

Rohde M, Langer G, Hurling R, Plašil P (2019) Waldschutzsituation 
2018 in Nordwestdeutschland [Forest protection situation 2018 
in Northwest Germany]. AFZ/Wald 74(7):38–41

Rohde M, Langer G, Hurling R, Plašil P (2020a) Waldschutzsituation 
2019 in Nordwestdeutschland [Forest protection situation 2019 
in Northwest Germany]. AFZ/Wald 75(11):43–47

Rohde M, Langer G, Hurling R, Plašil P (2020b) Trockenheit verschärft 
Borkenkäfergradation [Drought exacerbates bark beetle grada-
tion]. Deutscher Waldbesitzer 32(3):21–24

Rosenkranz L, Seintsch B, Wippel B, Dieter M (2014) Income losses 
due to the implementation of the Habitats Directive in forests—
conclusions from a case study in Germany. For Policy Econ 
38:207–218. https:// doi. org/ 10. 1016/j. forpol. 2013. 10. 005

RStudio Team (2020) RStudio: integrated development environment 
for R. RStudio, PBC, Boston. https:// www. rstud io. com/

Saerbeck B (2006) Die Umsetzung der europäischen Richtlinie „Nat-
ura 2000” in Deutschland [The implementation of the European 
directive “Natura 2000” in Germany]. University of Konstanz, 
Konstanz

Salomaa A, Paloniemi R, Hujala T et al (2016) The use of knowledge 
in evidence-informed voluntary conservation of Finnish forests. 
For Policy Econ 73:90–98. https:// doi. org/ 10. 1016/j. forpol. 2016. 
09. 004

Sarvasova Z, Ali T, Dordevic I et al (2019) Natura 2000 payments 
for private forest owners in Rural Development Programmes 
2007–2013—a comparative view. For Policy Econ 99:123–135. 
https:// doi. org/ 10. 1016/j. forpol. 2017. 08. 019

Schaich H, Plieninger T (2013) Land ownership drives stand struc-
ture and carbon storage of deciduous temperate forests. For Ecol 
Manag 305:146–157. https:// doi. org/ 10. 1016/j. foreco. 2013. 05. 
013

Schmithüsen F, Hirsch F (2010) Private forest ownership in Europe. 
Geneva Timber For Study Pap 26:1–110

Signorell A, Aho K, Alfons A et al (2020) DescTools: tools for descrip-
tive statistics. https:// cran.r- proje ct. org/ web/ packa ges/ DescT ools/ 
index. html

Sourdril A, Andrieu E, Cabanettes A et al (2012) How to maintain 
domesticity of usages in small rural forests? Lessons from forest 
management continuity through a French case study. Ecol Soc 
17:6. https:// doi. org/ 10. 5751/ ES- 04746- 170206

Suškevičs M, Külvik M (2007) Assessing the effects of public partici-
pation during the designation of Natura 2000 areas in the Otepää 
Nature Park area, Estonia. In: Chmielewski T (ed) Nature conser-
vation management: from idea to practical results. ALTER-Net, 
Lublin, pp 220–235

Takala T, Hujala T, Tanskanen M, Tikkanen J (2019) Competing dis-
courses of the forest shape forest owners’ ideas about nature and 
biodiversity conservation. Biodivers Conserv 28:3445–3464. 
https:// doi. org/ 10. 1007/ s10531- 019- 01831-7

Tiebel M, Mölder A, Plieninger T (2021) Conservation perspectives of 
small-scale private forest owners in Europe: a systematic review. 
Ambio. https:// doi. org/ 10. 1007/ s13280- 021- 01615-w

https://doi.org/10.3832/ifor1834-009
https://doi.org/10.1016/j.foreco.2019.01.006
https://doi.org/10.1016/j.foreco.2019.01.006
https://doi.org/10.1111/cobi.13511
https://www.umwelt.niedersachsen.de/startseite/aktuelles/pressemitteilungen/umweltministerium-erlasst-weisung-zur-sicherung-letzter-ffh-gebiete-197347.html
https://www.umwelt.niedersachsen.de/startseite/aktuelles/pressemitteilungen/umweltministerium-erlasst-weisung-zur-sicherung-letzter-ffh-gebiete-197347.html
https://www.umwelt.niedersachsen.de/startseite/aktuelles/pressemitteilungen/umweltministerium-erlasst-weisung-zur-sicherung-letzter-ffh-gebiete-197347.html
https://www.umwelt.niedersachsen.de/startseite/aktuelles/pressemitteilungen/umweltministerium-erlasst-weisung-zur-sicherung-letzter-ffh-gebiete-197347.html
https://doi.org/10.1080/02827581.2013.856935
https://doi.org/10.1080/02827581.2013.856935
https://www.umwelt.niedersachsen.de/startseite/service/umweltkarten/natur_amp_landschaft/natura_2000/natura-2000-europaeische-vogelschutzgebiete-und-gemeldete-ffh-gebiete-in-niedersachsen-9124.html
https://www.umwelt.niedersachsen.de/startseite/service/umweltkarten/natur_amp_landschaft/natura_2000/natura-2000-europaeische-vogelschutzgebiete-und-gemeldete-ffh-gebiete-in-niedersachsen-9124.html
https://www.umwelt.niedersachsen.de/startseite/service/umweltkarten/natur_amp_landschaft/natura_2000/natura-2000-europaeische-vogelschutzgebiete-und-gemeldete-ffh-gebiete-in-niedersachsen-9124.html
https://www.umwelt.niedersachsen.de/startseite/service/umweltkarten/natur_amp_landschaft/natura_2000/natura-2000-europaeische-vogelschutzgebiete-und-gemeldete-ffh-gebiete-in-niedersachsen-9124.html
https://doi.org/10.3390/f2010030
https://doi.org/10.1007/s11625-020-00845-3
https://doi.org/10.1007/s11625-020-00845-3
https://doi.org/10.1111/conl.12340
https://doi.org/10.3390/su71114501
https://doi.org/10.1016/j.ijnurstu.2010.06.004
http://www.qgis.org
https://www.R-project.org/
https://doi.org/10.1007/s13280-012-0374-2
https://doi.org/10.1007/s13280-012-0374-2
https://doi.org/10.1016/j.forpol.2013.10.005
https://www.rstudio.com/
https://doi.org/10.1016/j.forpol.2016.09.004
https://doi.org/10.1016/j.forpol.2016.09.004
https://doi.org/10.1016/j.forpol.2017.08.019
https://doi.org/10.1016/j.foreco.2013.05.013
https://doi.org/10.1016/j.foreco.2013.05.013
https://cran.r-project.org/web/packages/DescTools/index.html
https://cran.r-project.org/web/packages/DescTools/index.html
https://doi.org/10.5751/ES-04746-170206
https://doi.org/10.1007/s10531-019-01831-7
https://doi.org/10.1007/s13280-021-01615-w


European Journal of Forest Research 

1 3

UNECE, FAO (2020) Who owns our forests? Forest ownership in the 
ECE region. United Nations Economic Commission for Europe, 
Geneva

UNEP-WCMC, IUCN, NGS (2018) Protected planet report 2018: 
tracking progress towards global targets for protected areas. 
UNEP-WCMC, Cambridge; IUCN, Gland; NGS, Washington, 
DC

Urquhart J, Courtney P (2011) Seeing the owner behind the trees: a 
typology of small-scale private woodland owners in England. 
For Policy Econ 13:535–544. https:// doi. org/ 10. 1016/j. forpol. 
2011. 05. 010

Urquhart J, Courtney P, Slee B (2012) Private woodland owners’ per-
spectives on multifunctionality in English woodlands. J Rural 
Stud 28:95–106. https:// doi. org/ 10. 1016/j. jrurs tud. 2011. 08. 006

Vainio A, Paloniemi R, Hujala T (2018) How are forest owners’ objec-
tives and social networks related to successful conservation? J 
Rural Stud 62:21–28. https:// doi. org/ 10. 1016/j. jrurs tud. 2018. 06. 
009

Van Gossum P, Arts B, De Wulf R, Verheyen K (2011) An institutional 
evaluation of sustainable forest management in Flanders. Land 
Use Policy 28:110–123. https:// doi. org/ 10. 1016/j. landu sepol. 
2010. 05. 005

Vedel SE, Jacobsen JB, Thorsen BJ (2015) Forest owners’ willingness 
to accept contracts for ecosystem service provision is sensitive 
to additionality. Ecol Econ 113:15–24. https:// doi. org/ 10. 1016/j. 
ecole con. 2015. 02. 014

Watson JEM, Dudley N, Segan DB, Hockings M (2014) The per-
formance and potential of protected areas. Nature 515:67–73. 
https:// doi. org/ 10. 1038/ natur e13947

Weiss G, Sotirov M, Sarvašová Z (2017) Implementation of Natura 
2000 in forests. In: Sotirov M (ed) Natura 2000 and forests—
assessing the state of implementation and effectiveness. Euro-
pean Forest Institute, Joensuu, pp 39–64

Weiss G, Lawrence A, Hujala T et al (2019) Forest ownership changes 
in Europe: state of knowledge and conceptual foundations. For 
Policy Econ 99:9–20. https:// doi. org/ 10. 1016/j. forpol. 2018. 03. 
003

Whiteman A, Wickramasinghe A, Piña L (2015) Global trends in for-
est ownership, public income and expenditure on forestry and 
forestry employment. For Ecol Manag 352:99–108. https:// doi. 
org/ 10. 1016/j. foreco. 2015. 04. 011

Wiersum KF, Elands BHM, Hoogstra MA (2005) Small-scale for-
est ownership across Europe: characteristics and future 
potential. Small-scale For 4:1–19. https:// doi. org/ 10. 1007/ 
s11842- 005- 0001-1

Winkel G, Blondet M, Borrass L et al (2015) The implementation of 
Natura 2000 in forests: a trans- and interdisciplinary assessment 
of challenges and choices. Environ Sci Policy 52:23–32. https:// 
doi. org/ 10. 1016/j. envsci. 2015. 04. 018

Winter S, Borrass L, Geitzenauer M et al (2014) The impact of Natura 
2000 on forest management: a socio-ecological analysis in the 
continental region of the European Union. Biodivers Conserv 
23:3451–3482. https:// doi. org/ 10. 1007/ s10531- 014- 0822-3

Wippel B, Becker G, Seintsch B et al (2013) Project FFH-impact: 
implementing the habitats directive in German forests. Johann 
Heinrich von Thuenen Institute, Hamburg

Young J, Watt A, Nowicki P et al (2005) Towards sustainable land use: 
identifying and managing the conflicts between human activi-
ties and biodiversity conservation in Europe. Biodivers Conserv 
14:1641–1661. https:// doi. org/ 10. 1007/ s10531- 004- 0536-z

Zehetmair T, Müller J, Runkel V et al (2015) Poor effectiveness of 
Natura 2000 beech forests in protecting forest-dwelling bats. J 
Nat Conserv 23:53–60. https:// doi. org/ 10. 1016/j. jnc. 2014. 07. 003

Zhang Y, Liao X, Butler BJ, Schelhas J (2008) The increasing impor-
tance of small-scale forestry: evidence from family forest owner-
ship patterns in the United States. Small-scale For 8:1. https:// 
doi. org/ 10. 1007/ s11842- 008- 9050-6

Zharov A (2015) European beech forests under Natura 2000 manage-
ment. Dissertation, Technical University of Munich

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.forpol.2011.05.010
https://doi.org/10.1016/j.forpol.2011.05.010
https://doi.org/10.1016/j.jrurstud.2011.08.006
https://doi.org/10.1016/j.jrurstud.2018.06.009
https://doi.org/10.1016/j.jrurstud.2018.06.009
https://doi.org/10.1016/j.landusepol.2010.05.005
https://doi.org/10.1016/j.landusepol.2010.05.005
https://doi.org/10.1016/j.ecolecon.2015.02.014
https://doi.org/10.1016/j.ecolecon.2015.02.014
https://doi.org/10.1038/nature13947
https://doi.org/10.1016/j.forpol.2018.03.003
https://doi.org/10.1016/j.forpol.2018.03.003
https://doi.org/10.1016/j.foreco.2015.04.011
https://doi.org/10.1016/j.foreco.2015.04.011
https://doi.org/10.1007/s11842-005-0001-1
https://doi.org/10.1007/s11842-005-0001-1
https://doi.org/10.1016/j.envsci.2015.04.018
https://doi.org/10.1016/j.envsci.2015.04.018
https://doi.org/10.1007/s10531-014-0822-3
https://doi.org/10.1007/s10531-004-0536-z
https://doi.org/10.1016/j.jnc.2014.07.003
https://doi.org/10.1007/s11842-008-9050-6
https://doi.org/10.1007/s11842-008-9050-6

	Small-scale private forest owners and the European Natura 2000 conservation network: perceived ecosystem services, management practices, and nature conservation attitudes
	Abstract
	Introduction
	Methods
	Study area
	Natura 2000 in Lower Saxony

	Data collection
	Data analysis

	Results
	Perceived importance of ecosystem services and forest management practices applied
	Differences between small-scale forest owners with and without Natura 2000 sites
	Perceived importance of ecosystem services
	Forest stand characteristics
	Management practices applied
	Attitudes towards nature conservation

	Conservation policy instruments
	Representativity of the survey sample

	Discussion
	Perceived importance of ecosystem services and forest management practices applied
	Differences between small-scale forest owners with and without Natura 2000 sites
	Conservation policy instruments

	Conclusions
	Acknowledgements 
	References




