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Abstract

The 50th anniversary of UNESCO’s Man and the Biosphere (MAB) Programme coin-
cides with the 20th anniversary of the Entlebuch UNESCO Biosphere Reserve (EBR) in 
Switzerland. While the MAB research framework has remained fairly constant since 
the EBR was established, the role of research in our institution and the ways it has 
been managed and implemented have changed significantly. After 20 years of re-
search in the EBR, this is an opportune moment to highlight outputs, outcomes and 
impacts, and to draw conclusions regarding future challenges and developments for 
parks and their managements.
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Alps, Switzerland

Introduction

Entlebuch was endorsed as a UNESCO Biosphere 
Reserve in 2001. In the past 20 years, the area, the 
Biosphere Reserve management and research have all 
interacted continuously with each other while also de-
veloping independently. This article reviews this pro-
cess, shedding light on the evolution, outputs and out-
comes, and on the impacts that research has had in the 
Entlebuch UNESCO Biosphere Reserve (EBR). The 
review is based on personal experience and gives in-
sights from three senior staff  members working in the 
EBR for 20 (Annette Schmid, AS), 12 (Florian Knaus, 
FK) and 8 (Engelbert Ruoss, ER) years.

As a part of  the UNESCO mandate, science was a 
prominent aspect of  Biosphere Reserves (BRs) from 
the beginning of  the Man and the Biosphere (MAB) 
Programme in the late 1970s (Batisse 1997). Driven by 
innovative scientists, the programme’s first action plan 
(drawn up by Minsk in 1983) was at the forefront in 
terms of  interdisciplinarity, long-term research, moni-
toring and remote sensing (UNESCO 1984; Reed 
2020). However, the crucial framework for research in 
BRs was stipulated in the Seville Strategy in 1995, in 
which guiding principles relevant today were defined, 
such as research on sustainable development, local 
knowledge and transdisciplinarity (UNESCO 1996; 
Bouamrane et al. 2020). Further content was added, 
and some aspects given more priority in follow-up 
strategies and action plans, such as Ecosystem Ser-
vices and Climate Change in the Madrid action plan 
(UNESCO 2008). New aspects for research are largely 
missing in the most recent strategy (2015–2025), which 
is defined in the Roadmap for the MAB Programme 
and includes the Lima Action Plan and Lima Declara-
tion (UNESCO 2017). Based on our interpretation of  
past strategies and action plans, BRs are required to 
conduct interdisciplinary, transdisciplinary, collabora-
tive, basic and applied research, as well as monitoring. 
These activities aim at providing a basis for evidence-

based management for BRs, mutual learning by stake-
holders, scientists and the public in the region of  a BR, 
and within the world network of  BRs. 

Implementation, evolution and outputs of 
research in the EBR

The EBR adopted a BR research approach with the 
above-mentioned priorities along with the Seville Strat-
egy. In the setting-up phase of  the EBR, its manage-
ment consisted of  three site managers, one of  whom 
(ER) was appointed director and scientific coordinator. 
As an active researcher himself, he was deeply engaged 
in the Swiss scientific community and had strong links 
to cantonal and national authorities, which attracted 
vast research interest for the Entlebuch area even be-
fore it was endorsed as a BR by UNESCO. In this first 
period, research was mostly driven by a strong network 
of  scientists, universities and research institutions sup-
ported by cantonal and national authorities. The EBR 
was the first BR in Switzerland to apply a bottom-up 
approach, involving local communities in the BR’s de-
velopment and decision making. By contrast, the Swiss 
National Park (established in 1914) was a BR of  the 
first generation (endorsed in 1979), covering exclusive-
ly conservation, research and education functions. This 
resulted in additional research interest for the EBR, 
which offered new research opportunities in contrast to 
the National Park research priorities. Public participa-
tion and land-use activities in the buffer and transition 
zones opened up opportunities for research in social, 
economic, transdisciplinary and sustainability sciences. 
Indeed, the EBR attracted many Swiss research teams 
in human geography and sustainability whose work 
continues today (e. g. Norman Backhaus, University of  
Zurich; Thomas Hammer, University of  Bern).

The early research activities were strongly shaped 
by management questions that arose during the es-
tablishment of  the EBR (Wymann von Dach 2001). 
It was the scientific coordinator who translated the 
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EBR’s needs into research questions, sought addi-
tional information and support from established re-
search programmes, and linked BR research interests 
with research teams at national and international lev-
els. One important task was to connect universities 
and researchers with each other and with local peo-
ple, making sure that investigations were well adapted 
to the area, and that the local communities were not 
overwhelmed by scientists from all over the world. In 
this period, participatory research principles were in-
troduced, for example through the EU-funded project 
Visuland headed by ETH Zurich, which involved local 
communities in designing 3D scenarios for the future 
development of  the EBR (Schroth et al. 2006). The 
start-up phase was a process of  mutual learning be-
tween local people and scientists, and of  adjustment 
of  the BR concept to local realities (Ruoss & Alfarè 
2018). Another important task was information and 
communication: existing scepticism and resistance 
towards research had to be reduced and confidence 
established. 

Research was carried out as theses (BSc, MSc, PhD), 
or as larger projects financed by the Swiss National 
Fund, EU Research Frameworks (FP 5 and 6) and In-
terreg Programmes. Research funds were never made 
available by the EBR management itself, except for 
logistical support in relation to data, networking and 
literature, assistance in planning (e. g. with GIS), or 
involving cantonal and national administrations. This 
lack of  research funds within the EBR itself  persists 
today, despite the legal obligation to carry out research 
in BRs introduced in 2007 at national level (BAFU 
2014). 

Early research activities were coordinated by an 
EBR research platform, where research offers, needs 
and priorities were discussed, and stipulated in the first 
research framework in 2002 (Ruoss et al. 2002). Re-
search at this time was not planned or implemented 
in any systematic fashion, but depended on funding 

opportunities and the motivation of  scientists to con-
duct research in the EBR. This is demonstrated by the 
fact that monitoring baseline-data are partly missing 
for the pre- and early phases (1997–2001, and 2001–
ca. 2006 respectively). Ecological and socio-economic 
data were gathered systematically at this time only by 
cantonal and national institutions (e. g. peatland, flora, 
fauna and forest inventories, and socio-economic sta-
tistics). Other data were gathered in research projects 
that served as a valuable database for many research-
ers who themselves expanded this database further. To 
make data available, a local GIS model was established 
in cooperation with the cantonal administration. This 
model served simultaneously the BR management in 
elaborating maps for the management and research 
activities, and the municipalities as a database for ter-
ritorial planning. These were important first synergies 
between the EBR, research and local communities, us-
ing what at the time was state-of-the-art technology. It 
is one example of  research introducing innovations in 
the rural area of  Entlebuch.

In the early years of  the EBR, an important foun-
dation for research was created by introducing par-
ticipatory research and attracting a wide range of  re-
searchers. This approach generated interesting results 
and promoted the EBR as an area for research at the 
interfaces of  society, the economy, ecosystems, nature 
and biodiversity. The outcome was an increasing num-
ber of  research projects, theses and publications up to 
2007 (Figure 1). 

After ER left in 2006 and a phase of  transition with 
vacancies and changes in personnel, FK was appointed 
scientific coordinator in 2008. At this point, collabora-
tions, theses and research projects were resumed, lead-
ing to a relatively steady output (Figure 1), but there 
was also a need to restructure the research manage-
ment. The earlier research framework was therefore 
revised. The resulting research concept subsumed the 
most important strategies for investigations, research 

Figure 1 – Number of  research projects, theses and publications related to the EBR between 2001 and 2020.
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fields and gaps, organization, collaboration and knowl-
edge transfer (Knaus 2016), and provided the basis for 
a more systematic research approach. Subsequently, 
many gaps in the knowledge that are of  high impor-
tance for the EBR have been systematically tackled in 
recent years, e. g. relating to the EBR’s impact on the 
development of  the area.

Another aspect of  restructuring was a more rig-
orous approach to an integrated monitoring scheme 
and a return to evidence-based management, similar 
to the one during the setting-up phase of  the EBR. 
In the context of  the first 10-year management plan 
for the EBR (Schmid & Schnider 2017) and the recur-
ring 4-year project / funding plans (Swiss NFA financ-
ing rounds), research results and monitoring data were 
used systematically to identify and tackle gaps in the 
EBR’s management activities. One final aspect of  re-
structuring was the introduction of  databases for past 
and current research activities, outputs and outcomes. 
These have already proven very useful, indicating the 
crucial importance of  saving raw data for repeat in-
vestigations at later stages to gain insights into the 
transformation processes of  specific aspects of  the 
EBR. Unfortunately, however, data was not archived 
systematically in the early phase of  the EBR, leading 
to a loss of  data, a loss compounded by changes in 
data storage systems, retirement of  scientists and insti-
tutional reorganizations. Hence, interpreting the role 
of  a BR as a site of  long-term sustainability research 
requires a serious and meticulous approach for moni-
toring, data storage and data management in order to 
allow quick and simple reviews of  research outputs, 
e. g. which topics have been covered by theses in the 
EBR so far (Figure 2). The results indicate a fairly even 
distribution among the three pillars (ecological, social 
and economic) of  sustainability.

Outcomes and impacts

Restructuring research management was triggered 
by the 10th anniversary of  the EBR in 2011, when the 
question of  the EBR’s impact in the region arose. In 
spite of  a substantial quantity of  research results and 
monitoring data, and even a concept for monitoring 
success (Schmid et al. 2004), it was difficult to attribute 
changes in the region directly to the EBR or the EBR’s 
management (Knaus 2013). This lack of  knowledge 
was a starting point for systematic impact assessment 
activities that directly tackled the question of  the 
EBR’s contribution to regional development (Schmid 
et al. 2004). Hence, in 2011 the impact of  the EBR on 
summer tourism was assessed. The analysis revealed 
that 16% of  tourists visited the region because of  the 
EBR, and these tourists generated an added value of  
CHF 5 million (Knaus 2012). The investigation will 
be repeated in 2021. In 2015, the economic impact of  
park-labelled products was investigated, revealing that 
a similar added value (CHF 5.8 million) was created 
by EBR-labelled products in agriculture and forestry 
(Knaus et al. 2017). In 2017, an international research 
project on acceptance, identification and commitment 
of  local communities in BRs was launched, enabling 
for the first time a comparison of  BR impacts in dif-
ferent settings and countries (von Lindern et al. 2019; 
von Lindern et al. 2020). As well as a strong accept-
ance and identification, the results indicated gaps in 
the EBR’s communication strategy, especially in target-
ing individual groups of  society, and reaching younger 
generations. Finally, a long-term research programme 
in the ecological domain was started in 2019 to moni-
tor the quality of  peat bogs over the next 20 years. 
These investigations are designed methodologically 
to serve the EBR’s monitoring function. They gen-
erate insights in the social, economic and ecological 
domains and provide systematic information on the 

Figure 2 – Topics of  MSc, BSc and semester theses between 2001 and 2020 by category (N = 224). Only main topics are consid-
ered; many theses covered more than one topic.
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impact of  the EBR in the most relevant fields of  activ-
ity over the long term. This information will be crucial 
for political decision-making processes in the EBR, 
but also within Switzerland and potentially abroad.

On the more specific question of  impacts ema-
nating from research carried out in the EBR, a review 
of  now-historic research results revealed some tangi-
ble examples. The most prominent is the Alpabfahrt, 
where the alpine farmers walk their cattle from the 
mountain pastures back to the lower villages. This tra-
ditional activity almost disappeared, as in many other 
areas, and was suggested as a possible tourist event in 
an early research project (Lacope). The idea was dis-
cussed and approved by local agriculture associations 
and promoted as a folkloric event for the first time in 
2004. Today, it is one of  the largest events in Entle-
buch, attracting over 10 000 visitors every year (Fig-
ure 3). The same research project generated the first 
cadaster of  alpine farms in Entlebuch and suggestions 
for hiking routes. Based on another research project 
(Biologic@), a sales platform for organic products was 
established in 2008. Investigations carried out in the 
context of  BSc and MSc theses led to other develop-
ments: a study on the acceptance of  windmills served 
as a basis for a bottom-up installation of  a wind farm; 
mapping of  ant hills by volunteers served as a basis for 
their conservation; species protection projects within 

the EBR were launched following a systematic review 
of  species of  conservation concern; the assessment 
of  the quality of  urban green areas led to activities in 
biodiversity conservation in one of  the villages. Nu-
merous MSc theses in didactics have served to enlarge 
the pool of  teaching materials that are used by local 
teachers in their mandatory classes on the EBR. 

EBR research has also influenced practice else-
where, and the scientific community. A first review of  
possible monitoring variables for the EBR was picked 
up by various other Swiss parks, for which it served 
as a basis for identifying their own sets of  indicators. 
The investigations on added value generated through 
tourism attracted a lot of  attention in the media and 
the Swiss park management community. With the sup-
port of  Swiss Park Research / Parkforschung Schweiz, the 
findings were developed into a how-to guide for carry-
ing out studies on the economic impact and poten-
tial added value of  tourism in other protected areas 
(Knaus & Backhaus 2014); the guide has since been 
further developed methodologically (Knaus 2018). 
Additional improvements will be made following the 
next assessment of  the EBR in 2021. The continu-
ous work on the monetary impacts of  tourism in PAs 
has led to scientific innovations that have served and 
will serve other parks in their own management and 
research activities.

Based on data from eight different BRs, the most 
recent study on acceptance, identification and com-
mitment of  local people (von Lindern et al. 2019; 
von Lindern et al. 2020) established an initial basic 
understanding of  the inter-relatedness of  these three 
factors. This international research project, includ-
ing the constitution of  an advisory board of  relevant 
researchers, was enabled by the logistic and financial 
support of  Swiss Park Research. The project’s results 
were well received by national MAB committees. Fi-
nally, the project aimed to contribute important and 
so-far largely missing fundamental insights into social 
monitoring, following up early ideas of  UNESCO’s 
integrated socio-economic monitoring (BRIM, Lass 
& Reusswig 2002). There have been many positive 
and unintended side effects of  this highly collabora-
tive project, including stronger future collaboration 
between the managements of  the BRs involved, col-
laborations in follow-up research projects, and the un-
derstanding that many BRs share the same challenges 
in attracting the interest of  society as a whole (von 
Lindern et al. 2020).

Future challenges and conclusions

Research in the EBR has created many tangible re-
sults for local people, as well as for the EBR’s man-
agement and for important stakeholders such as local, 
cantonal and national authorities. It is one of  the main 
tasks of  the scientific coordinator and his team to 
translate scientific results and to direct and disseminate 
the information in readily accessible form to target au-

Figure 3 – The Alpabfahrt in autumn attracts over 10 000 visitors, who buy 
local cheese and meat products. © UNESCO Biosphäre Entlebuch
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diences. Research in the EBR has also advanced vari-
ous scientific fields, by providing highly relevant ques-
tions, sharing data, and supporting researchers with 
both practical and theoretical insights and experiences. 
This has helped many researchers to get in touch with 
local realities, thus improving the applicability of  their 
results. Bridging the gap between science and local 
people will remain a challenge: after two decades of  
setting up collaborative and transdisciplinary research, 
many early local enthusiasts involved in participative 
processes have retired or moved on. The significance 
of  the EBR for younger generations is not as evident 
as for the pioneer generation, making it more difficult 
to motivate them for active participation. 

Global challenges such as climate change, biodi-
versity loss, socio-economic transformation or limited 
natural resources, all part of  the UN Agenda 2030 and 
further defined in the SDGs, are research fields of  in-
creasing significance also for the EBR. BRs are seen as 
ideal places to establish new research interactions and 
to explore and test innovative solutions to overcome 
these challenges. Adopting new governance and man-
agement approaches will be crucial to advance research 
and its implementation, and to find ways to progress 
effectively in balancing conservation and develop-
ment in protected areas (Alfarè & Ruoss 2020). Using 
transdisciplinary research projects in which research 
questions from global challenges are transferred and 
adapted to local evidence relevant to local stakehold-
ers will be key. To achieve impacts through research, 
the community needs to be more closely involved in 
project planning as well as implementation, and co-
learning / co-creating processes need to be introduced 
(Alfarè et al. 2019). Hence, strong, active participation 
remains a central challenge for research in the EBR.

To foster long-term research in the EBR, it will be 
crucial to formalize cooperation with universities and 
research institutes. It needs to be explored whether 
a forum-type approach like the EBR’s first research 
platform is suitable and feasible, or whether closer co-
operation and institutional ties with just one or a small 
number of  universities should be sought, as happens 
in other countries (Walk et al. 2020). Generally, turno-
ver of  staff  and affiliated researchers, and internation-
alism have increased enormously in Swiss universities, 
making a forum-type organization challenging. Fur-
ther, there is growing competition for park-related sci-
entists, since the number of  Nature Parks is high and 
increasing in Switzerland. However, the vast amount 
of  data that already exists, the wealth of  publications, 
the numerous networks from local up to internation-
al level, and the free logistical services are unique to 
Switzerland and maintain this area’s strong attraction 
for research. 

Moreover, funding opportunities attract research 
and scientists. It would be an advantage to have in-
stitutionalized research funding in BRs, at national 
and international levels, as postulated by others (e. g. 
Scheurer 2020). By this means, the impacts of  the di-

verse sustainability approaches implemented in BRs 
could be investigated more deeply and systematically, 
creating valuable knowledge regarding key factors in 
the transformation of  regions and societies towards 
sustainability (see Reed 2016; Ferreira et al. 2020). The 
potential of  BRs in serving as models for attaining 
regional sustainability pathways could finally be taken 
better advantage of.
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