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Abstract: In  multi-functional  mountainous
landscapes worldwide, conservation of natural values
is a major task. Here, pro-active policies can be a way
forward. National Environmental Quality Objectives
(EQO) to solve environmental problems for future
generations, however, often wrestle with being too
visionary and lacking specificity, which complicates
their implementation. The EQO “A Magnificent
Mountain Landscape” that has been adopted by the
Swedish Parliament in 1999 to preserve the pristine
mountain environment in Sweden, experiences all
these flaws. To aid its implementation, we studied the
conditions and processes needed to define, to evaluate,
and to preserve its goals across the Swedish mountain
chain, using one of its milestone targets (a landscape
characterized by grazing) as a study system.
Applying qualitative and quantitative methods, we
analyzed three types of data: 1) referral responses to
the governmental strategy document, 2) interviews
with relevant actors, and 3) environmental
monitoring data (reindeer position data). Nationally,
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our results suggest a need for geographical
differentiation to match regional/local conditions.
Regionally, difference in both perception and
definition of the milestone target among the actors
hinders the formulation, monitoring, and evaluation
of a common goal. Next to a culture-nature divide, we
found that a “within as a user” and “from the outside
as an observer” perspective influenced suggested
definitions. Moreover, we found a need for better
defining whether the goal is maintaining current
conditions or restoring previous ones. Our result
supports the use of animal position data as a decision
support tool to monitor and to aid evaluation of the
target. Given the number of actors involved and
conflicts of interests present, we suggest the
application of a structured decision process to
accomplish agreements on a common goal. Here,
environmental monitoring data can aid a “landscape
assessment step” as a natural part in the decision
process to target landscape management actions
resourcefully and effectively.

Keywords: Milestone target; Structured decision
process; Reindeer herding; Herbivory; Environmental
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Conservation strategy; Sweden

Introduction

Worldwide mountainous landscapes are under
pressure from a mix of human induced climate
change, natural resource extraction, and an influx
of amenity land buyers modifying local economic
conditions (Kotsios 2016; Kang et al. 2017; Mayor
et al. 2017; Hunt et al. 2018). This challenges
current management methods, calling for more
holistic and land inclusive management
approaches to conserve natural values. Pro-active
policies with well-defined and measurable goals are
key preconditions to target management actions, to
implement strategies effectively and resourcefully,
and to enable evaluation of conservation (IPBES

2018). SF

Ostlund et al. 2015; Ratio et al. 2016). Historical
data documents identify three critical resources for
Sami communities of equal importance today:
alpine heath together with subalpine birch forest,
pine-dominated forests, and fishing waters
(Norstedt et al. 2014). The long-term, but low-
intense, Sami land use has created legacies that
affect current ecosystems in northern Sweden
(Josefsson et al. 2009; Freschet et al. 2014;
Horstkotte et al. 2017).

Reindeer husbandry is an extensive land use
that covers large ranges as semi-domesticated
reindeers migrate from their mountainous
summer areas to their winter areas in the inland
and coastal forests, covering up to 23 067 km?
(Figure 1). From an ecological point of view, the
reindeer is a key herbivore in the mountainous
landscape. Reindeer herbivory disturbs the
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a Sami cultural landscape,
reindeer (Rangifer
tarandus) husbandry and
reindeer have utilized the
landscape for centuries
(Josefsson et al. 2009;

Norstedt et al. 2014; lineinlightgrey.
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Figure 1 (A) Map of Scandinavia, Sweden in gray. Distribution of Swedish reindeer
herding communities in cross-hatched. Acreage of the two reindeer herding
communities Vilhelmina Sodra and Vilhelmina Norra delimited by black line.
Mountain region delimited by dashed line. Vilhelmina municipality indicated by
stippled polygon. Area of the reindeer position data (B) indicated by the black box.
Waterbodies presented in white, forested areas in dark grey, and areas above tree



expansion of lowland plant species (Kaarlejarvi et
al. 2013; Horstkotte et al. 2017). It influences the
biomass and growth of shrubs (Olofsson et al. 2009,
2013), and increases the primary production
through enhancing the soil nutrient cycling rate
(Olofsson et al. 2004, 2009, 2013). As a result, it
alters species richness, moss, and lichen cover
(Olofsson 2006). Due to a successive and state
supported colonization, which has been on-going
for the last 500 years (Norstedt et al. 2014),
reindeer husbandry today takes place in a
multifunctional landscape simultaneously with
other land uses with a need of solutions for
sustainable  co-existence (Horstkotte 2014;
Sandstrom 2015; Uboni et al. 2016).

Nationally, Environmental Quality Objectives
(EQOs) can be one way to conserve natural values
and ecosystem services provided by, such as the
mountainous landscapes. In 1999, the Swedish
Parliament adopted the EQO “A Magnificent
Mountain Landscape” to guide policy development
(Gov. Bill 2004/05:150; Environmental Objectives
2018). This objective, being one of the 16 EQOs,
has been criticized for being rather ineffective in
terms of achieving its goal (Edvardsson 2004;
Emmelin and Cherp 2016). To achieve the EQO “A
Magnificent Mountain Landscape”, the Swedish
government later commissioned the Swedish
Environmental Protection Agency (Swedish EPA)
to propose a more precise strategy. The strategy
includes milestone targets and associated measures
for three key areas: (1) demands on mountain areas,
(2) conditions necessary for a mountain landscape
characterized by grazing (hereafter referred to as
“Grazed Landscape”) and (3) off-road driving
(Swedish EPA 2014).

In the new strategy, the Swedish EPA
specifically focuses on reindeer husbandry and
reindeer herbivory as an important part of the
mountain landscape, and as a tool to achieve and to
maintain the “Grazed Landscape”-target (Swedish
EPA 2014). The future of reindeer husbandry thus
is defined as a critical component to accomplish the
milestone target itself, and on a higher level to
bring forward the implementation of the EQO. The
Swedish EPA states three major objects to aid this
“Grazed Landscape’-target for which conditions
necessary for sustainable reindeer grazing in the
mountains should be set by 2020: sufficient access
to continuous pastureland of good quality,
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undisturbed grazing conditions for reindeer, and
functioning conditions in the reindeer winter areas
(Swedish EPA 2014). Prerequisites also encompass
a reasonable profitability for reindeer husbandry in
order to maintain a stable number of reindeer that
can result in a sufficient grazing pressure to full-fill
the milestone target (Swedish EPA 2014). To
maintain an open landscape, herbivory by other
mountainous mammals and livestock pasture
activity is pointed out as well, yet, being considered
to have lower impact than herbivory by reindeer
(Swedish EPA 2014). Authorities as well as non-
governmental organizations heavily criticized the
proposed strategy for being too vague. Based on the
vagueness of the target, the National Board of
Housing, Building and Planning completely
rejected the strategy and suggested that the
Swedish EPA should set up a process to include all
the relevant actors and in collaboration to find a
way forward.

Inspired by this suggestion and by the
Structured Dialogue Process (Addisson et al. 2013;
Johansson et al. 2018), the overarching objective of
our study is to explore the potential of a more
inclusive and structured process to make the
specific milestone target (Grazed Landscape) more
explicit. More specifically, we are interested in the
conditions needed to set up a structured dialogue
process to link a target, via indicators to evaluation
in order to preserve a landscape across large spatial
scale. To address our objectives, we analyzed three
types of data using qualitative and quantitative
methods: document analysis, interviews, and
analysis of animal movement data. In the
interviews, we asked specifically 1) How do the
participants define a "Grazed Landscape"? 2)
What indicator(s) do they propose to describe and
measure a "Grazed Landscape"?, and 3) Which
indicators do they think are important for
monitoring a "Grazed Landscape"?

1 Analytical Framework

The Structured Dialogue Processes, or
Structured Decision-Making processes, has arised
from the need to provide informed decisions about
environmental policy alternatives in a context of
uncertainty (Addisson et al. 2013; Johansson et al.
2018). The goal is to provide better solutions,
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inclusive decision-making arenas, and acceptance
of resource management (Johansson et al. 2018).
As such, structured processes may aid and inform
decision makers rather than to prescribe a
preferred solution. It is an explicit step-by-step
process to clarify possible actions and their
implications across a range of relevant concerns by
following six distinct working steps: 1) problem
framing, 2) formulate measurable objectives and
identify indicators, 3) definition of management
alternatives 4) analysis of causes and consequences,
5) decide and act; and 6) evaluation. Given these 6
steps, the framework provides a transparent
structure in the workflow, taking into account new
knowledge and insights generated during the
process. In this perspective, the framework thereby
nicely combines the concept of Adaptive
Management (Rist et al. 2013), social learning
(Marald et al. 2015), and structured decision-
making (SDP, Addison et al. 2013). The SDP is
particularly capable to identify and to include
different views of the involved actors in the
working process as it asks for alternative solutions
for the decision process. Hence, it asks for both
what is important, and what are the consequences,
i.e., what is likely to happen if an alternative is
implemented. In this study, we primarily analyzed
step 1 and 2, which can be defined as the problem
definition phase, and step 6 as the evaluation phase,
to explore the conditions to establish a link
between targets, indicators and evaluation, which
may provide important input into the policy
processes.

2 Study Area

Sweden covers 14 degrees in latitude and is
sparsely populated with a total of 10 million
inhabitants and 25 persons per km2 (www.scb.se,
accessed 31 January 2019). Inhabitants are not
equally distributed with 87% living south of
latitude 61 (www.scb.se, accessed 31 January 2019).
The Swedish mountain landscape covers 113,137
kmz, stretches over eight degrees of latitude (61-69),
and thereby intersects with 15 different
municipalities and with 40 of 51 Sweden’s reindeer
herding communities. It borders directly to the
Norwegian mountain landscape, sharing a common
flora and fauna. Together the Swedish and
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Norwegian mountain range build one of longest
mountain chains in Europe, the Scandes on the
Scandinavian Peninsula. During the last Ice Age,
ice covered the entire Scandinavian mountain
chain. Particularly, the Swedish mountain chain
has been shaped by the ice to a combination of
smoothly formed mountains, steep valleys and few
sharper-formed higher mountains. Elevation of the
Swedish mountain chain ranges from 33 m to 2098
m above sea level. On average tree line is about
700-900 m above sea level, being slightly higher in
the southern and lower in northern part of the
Swedish mountain chain, respectively. Mountain
birch  (Betula  pubescens wvar. tortuosa)
characterizes the forest at the tree line, whereas
heathland and mires are typical for the areas above
with different Salix species, heather (Calluna
vulgaris), grass, herbs, and mosses being the
dominant vegetation. Forestry is the major type of
land use in northern Sweden (>61°) with intensive
forestry decreasing the availability of mature
ground lichen forests in reindeer winter areas
(Sandstrom et al. 2016).

Our analyses included data of two spatial
scales: 1) the entire Swedish mountain chain
(interviews with the Swedish EPA, referral
responses to the governmental strategy and
workshop) and 2) on regional scale (interviews and
environmental data in the county of Vasterbotten,
Figure 1). Reindeer position data were provided
from two reindeer herding communities within the
county of Visterbotten (Vilhelmina Soédra and
Vilhelmina Norra, 65°06'25" N 14°50'0.8" E in the
municipality of Vilhelmina, 64°37'00" N 16°39'00"
E), which is the second northernmost and second
largest county of Sweden. In the study area of the
position data (Figure 1), elevation ranged between
261 m and 1566 m above sea level.

3 Material and Methods

3.1 Data material

To explore the link between targets, indicators
and evaluation in our specific case, we relied on
both qualitative and quantitative methods and data
collection. The qualitative methods and data
collection included both desk-top studies of
documents from the formal process to set up a



strategy to make the EQO more precise, interviews
and a workshop with the implicated actors. The
qualitative methods and data collection included
animal position data.

3.1.1 Qualitative data: stakeholders’
perceptions of landscape use

We started with the document analysis
(Swedish EPA strategy, legal documents, and
governmental  propositions) to get an
understanding of the formal conditions. Secondly,
we carried out the first round of interviews with a
total of 7 persons who represent the Swedish EPA,
the County of Visterbotten, and the two reindeer
herding communities. We asked the participants to
frame the problem by identifying which attributes
are important to define and maintain a landscape
characterized by grazing (Table 1). In a second step,
we carried out a document analysis of the 35
official referrals to the EPA strategy by different
stakeholders and authorities. Lastly, we organized
a workshop with 21 persons that included relevant
stakeholders and authorities at national and
different regional level to develop, in a structured
process, ideas around the “Grazed Landscape”-
target as part of the overarching EQO (Table 1). We
concluded with two follow-up interviews with
authorities at national and regional level after the
workshop. We analyzed the documents, interviews
and workshop results with qualitative methods
such as frame and thematic analyses, and
presented them in a narrative way.

3.1.2 Quantitative data: Reindeer
movement and landscape use

Each reindeer herding community has
traditional knowledge about grounds for grazing,
calving, and resting areas — all central for reindeer
within their district. During the last decade, this
traditional knowledge has been converted into
more formal reindeer husbandry plans (RHP) that
map and digitalize communities’ land use, and
thereby has provided an effective tool and decision
support system for land use dialogue and
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consultation (Sandstrom 2015). To include the key
actor — the reindeer herding communities — to
fulfill the “Grazed Landscape’-target, the Swedish
EPA suggests a partnership to provide support for
the reindeer herding communities to work with
consultation procedures and to further develop the
RHP (Swedish EPA 2014). In addition, analytical
tools should be developed to monitor the
importance of reindeer for conservation values.

The establishment of a partnership is in line
with the environmental policy adopted in the 1980s
and 1990s following a more deliberative and
consensual political culture (Lundqvist 2005). As a
result, arenas were provided where various
interests can meet to deliberate collaboration and
to find joint solutions for implementation (Bjarstig
and Sandstrom 2016). Advances in sensor tracking
technology, e.g., Global Positioning System (GPS)
data, provide animal movement data that capture
animal trajectories in ecological landscapes (Getz
and Saltz 2008). Path analyses may increase our
understanding of resource utilization and patterns
in space use over time in relation to changing
landscape conditions as well as to individuals’
constraints, behavior, and survival, and can
ultimately aid animal conservation and
management (Lima and Zollner 1996; Morales et al.
2010; Neumann et al. 2015). Movement analyses
expose functional landscape connectivity and
identify critical movement areas as well as critical
resources sites (Sawyer et al. 2011; Skarin et al.
2015; Zeller et al. 2012). Within the “Grazed
Landscape”-target, reindeer position data can act
as an input source to study the measurable
objectives within the problem formulation as
assigned in our analytical frame.

To evaluate the importance of RHP as a
decision support tool to achieve the “Grazed
Landscape”-target, we developed a close
collaboration with reindeer herders to base our
analysis on the RHP developed by two reindeer
herding communities (Vilhelmina Sodra and
Vilhelmina Norra (65°06'25" N 14°50'0.8" E). The

Table 1 Questions asked to the key actors at the interviews and to the participants at the workshop,

Question
1 How do you define a “Grazed Landscape’”?

2 “ e
Grazed Landscape”?

3 “Grazed Landscape’?

What indicator(s) do you propose to describe and to measure a

What indicator(s) do you think are important for monitoring a

Interviews Workshop
(n=participants) (n=participants)
7 21

21

21
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GPS calculated positions of semi-domesticated
reindeer on two-hour intervals during 2010-2014,
and data combined positions of 119 different
tracking devices. Each year in April, reindeer
arrived in their mountainous summer ranges and
stayed until November/December, depending on
weather conditions. We analyzed reindeer spatial
movement behavior and resource utilization during
May to October using Biased Random Bridges and
Step Selection Functions (Fortin et al. 2005;
Benhamou 2011; Thurfjell et al. 2014).

4 Results

4.1 Problem formulation phase: defining
targets and identifying indicators

The analysis of how the key actors would
define a “Grazed Landscape” showed that there is
no coherent view among them. More specifically,
the authority representatives the Swedish EPA and
the County Administrative Board (CAB) focused on
broad continuous areas that enable and support
reindeer husbandry as their central point of
departure. Here, however, we found a hierarchical
structure. Whereas the Swedish EPA defined the
target on a broader, relatively unspecific and
theoretical level, the CAB representatives included
aspects on a more concrete and practical level,
including indicators such as attributes of
biodiversity and vegetation or species occurrence
and composition typical in grazed ecosystems and
lower amounts of bushes and trees. In contrast, the
representatives of the reindeer herding
communities defined the target on the most
practical and hands-on level such as the seasonal
areas that reindeer ranged over in mountains and
that animals regularly utilized to track phenology,
but also calving, resting, and moving in-between
areas. Essentially, their definition included most
parts of the mountain range as reindeer generally
utilize different parts of the mountain range for
different resources at different times (e.g., for
forage, safety, less disturbances, or insect
avoidance). Still, in spite of the different wording,
the views of the representatives of the Swedish EPA,
the CAB, and the reindeer herding communities
were rather close, although expressed from
different perspectives (“observer” versus “user”
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perspective). This also had an impact on how
precise the actors were when defining indicators,
with the reindeer herders being the most explicit.

Our analysis of the 35 referrals to the Swedish
EPA strategy unrolled that the majority of
organizations with an interest in the mountain
range supported the target in general, but
disagreed with the indicators suggested by the
Swedish EPA strategy. We found a considerable
disagreement among the actors that followed a
north-south latitudinal gradient, and included
different views on the importance of reindeer to
maintain a grazed mountain landscape. More
specifically, actors from the northern parts of the
mountain chain (municipalities, interest groups)
considered reindeer as a natural and central agent
in the mountain landscape, but also asked for more
specific demarcation of the mountain range with
respect to other interests such as exploitative
activities (e.g., Kiruna municipality). Actors from
the southern parts of the mountain chain (e.g.,
Administrative County Board Dalarna and
Jamtland), where historically livestock activity on
mountainous pasture areas was a vital part of
agricultural activity, on the other hand, did not
consider reindeer necessarily as the single major
agent to achieve and to maintain the “Grazed
Landscape”-target. Instead, they highlighted the
importance of other factors such as the traditional
use of mountain pastures by livestock to reach the
milestone target. Some organizations also
motivated their disagreement to the suggestions by
the vagueness of the target. In summary, we found
that the variation among actors with respect to the
key factors to consider in reaching the “Grazed
Landscape”-target mirrored very much the
traditional use of a given part in the mountain
chain.

To arrive closer to a possible definition, we
invited relevant stakeholders from different regions
in the mountain chain to a workshop to define
what is meant by the “Grazed Landscape”-target
and what indicators could be used to follow up the
target. Several of the participants defined it as a
cultural landscape that has been grazed
continuously by reindeer and other herbivores (e.g.,
cattle (Bos primigenius), sheep (Ovis aries), and
goat (Capra aegagrus hircus), but also moose
(Alces alces)). Others had a more nature-related
view, and defined it as a landscape dominated by



pasture favoring plants / structures and as an open
landscape characterized by the absence of higher
vegetation (e.g., bushes and trees), respectively.
Even though, the workshop showed the difficulties
to find one single common definition, we found
that the disagreements here were not related to the
importance of reindeer and reindeer husbandry,

but rather based on the perspective of a given actor.

More specifically, and once again, we found
differences between “within as a user” and “from
the outside as an observer” views, but also different
perspectives related to the culture-nature divide to
what extent the participants took a cultural
perspective as the outset for a definition or if they
took nature as a point of departure.

The workshop participants also stressed the
consideration of regional variation too, including
indicators adjusted to local conditions and the
consideration of different spatial scales — all in line
with the referrals responses. The participants also
highlighted the need to specify the temporal
perspective in conservation goals of the “Grazed
Landscape”-target: how far back in time do we
want to go? how ambitious should the target be? is
it enough to maintain the current status or is the
aim to "restore" overgrown places? Last, but not
least, the participants emphasized the possibility to
combine different data sets to apply indicators that
can represent the “Grazed Landscape’-target.

In summary, our interviews, document
analysis, and workshop unrolled - that depending
on how the actors define the target - the actors
suggested that the general indicators for the whole
mountain range should be complemented with
regional or local indicators that also consider
historical use. Our follow up interviews from the
workshop emphasized four aspects: 1) more
research addressing these aspects, 2) to include
traditional ecological knowledge, 3) to understand
regional variations, and 4) to find relevant
indicators that can contribute to understand this
regional variation in combination with how
changes in land use affect the mountains.

4.2 Evaluation phase

To monitor the progress of the “Grazed
Landscape”-target, the Swedish EPA strategy
suggested the use of environmental monitoring
data like by the program National Inventory
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Landscape Sweden (NILS) and reindeer husbandry
plans (RHP) in combination with remote sensing
data to create an index describing the development
of “subareas” in the mountainous landscape
(Swedish EPA 2014). The CABs suggested the use
of different environmental monitoring programs by
the agency to monitor species composition, area
openness, and the distribution of bushes. To
evaluate the maintenance of the “Grazed
Landscape”-target, both the CABs and the Swedish
EPA acknowledged the number of reindeer as
important indicators, but also, for example, their
slaughter weight as an environmental indicator.
Simultaneously, they pointed out the difficulties to
use the number of reindeer as an indicator, because
both natural changes and human decisions can
affect herd size next to ecological conditions,
demography or economy can influence changes in
herd size. The two authorities therefore highlighted
the need to include also other indicators such as
changes in vegetation through monitoring systems
and socio-economic developments.

Our results confirmed that the reindeer
utilized large parts of the mountain range by
studying the GPS-position data of reindeer.
Between May and October when reindeer were in
their mountainous summer ranges, animals ranged
on average over more than 40,000 ha and had
intensively utilized areas of about 6,700 ha. Our
results suggested that mountain birch forest was an
important habitat next to heathland and meadows.
As a result, animal position data may indeed be
used as a valuable decision support tool to monitor
and subsequently evaluate the target as suggested
by the Swedish EPA strategy.

In the interviews with the reindeer herding
communities, it became apparent that the
suggestion by the Swedish EPA strategy of using
RHP to define and monitor the “Grazed
Landscape”-target, has not been anchored among
those who actually own the data from GPS-collared
reindeer. All RHP and reindeer GPS-positions are
private property and business material, and as such
belong to a given reindeer herding community. The
representatives of these communities expressed a
strong fear that the RHP would end up in
unauthorized hands if becoming a part of an
official monitoring and evaluation process.
Moreover, the reindeer herding communities
stressed that the RHP cannot be interpreted
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without traditional knowledge, and bearing a great
risk of misinterpretation when interpreted without
it. Furthermore, it is crucial to note that the RHP
are spatiotemporal dynamic tools rather than a
fixed map (Sandstrom 2015). However, despite
these caveats the representatives of the Sami
parliament could see the usefulness of including
the RHP in maintaining the milestone target of the
EQO, but only through the inclusion of the reindeer
herding communities in the monitoring process.

Within the referrals responses, we noticed few
comments about the need for evaluation of the
milestone target and assumed that the sparsity of
comments may go along with the comments on
unclear target formulation. We therefore assumed
that the organizations might found it unclear what
kind of indicators can be set up and consequently
evaluated. However, we noticed a repeated request
to consider the regional variation in grazing
activities along the mountain range as part of the
comments on monitoring and evaluation of the
milestone target.

5 Discussion

We found that differences in the perception
and definition of the milestone target among the
central actors and organizations affected the
preconditions to formulate a common target as
well as the possibilities to monitor and evaluate it.
The actors disagreed on the target and the
proposed measure, making it difficult to attain it.
Our results indicated a need for geographical
differentiation in order to consider regional/local
conditions of the “Grazed Landscape”-target and
the measures to monitor and evaluate it. Moreover,
the time perspective on which the target is set need
to be more specific defined as well as whether the
goal is to maintain current conditions or to restore
previous ones.

Our workshop results suggested that a
common definition that potentially would include
both the user and the observer view could be “an
open landscape where grazing animals are an
important and integral part of maintaining
ecosystem functions and processes in the
mountains”. From an ecological point of view,
previous research clearly show that reindeer is a
central factor affecting local vegetation in the
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mountains, but sometimes with considerable time
lags involved (Olofsson 2006; Olofsson et al. 2004,
2009, 2013; Kaarlejarvi et al. 2013). Moose are
another important ecological and cultural
herbivore of the Swedish mountain landscape.
Both reindeer and moose are the two large
mammalian key herbivores that range over a broad
range in the Swedish mountains (Skarin et al. 2010;
Allen et al. 2016). Our results showed that reindeer
encompassed large areas of the mountain range
and that animals utilized both areas above and at
the tree line, suggesting that reindeer herbivory is
an important factor to maintain a “Grazed
Landscape” over a large area. In this context,
reindeer’s extensive spatial distribution is much
due to their distinct spatiotemporal dynamic with
which they utilize the mountain range for different
purposes within the vegetation period and among
years (Hagemoen and Reimers 2002; Edenius et al.
2003; Skarin et al. 2010). As such, reindeer might
be indeed the most influential herbivore that can
access large areas in the mountains during a single
season.

Next to traditional knowledge and historical
human use of the mountainous landscape
(Norstedt et al. 2014; Ostlund et al. 2015; Ratio et
al. 2016), we conclude that recent reindeer spatial
distribution and habitat selection can contribute to
describe a “Grazed Landscape” and thereby help to
frame its definition. Furthermore, recent
distribution of reindeer and in combination with
recent status on vegetation and landscape structure
given by remotely-sensed data can help to identify
areas that need stronger impact by herbivory.
Environmental data such as data that define
animal distribution and resource utilization help to
evaluate and thus to target conservation and
management strategies more effectively (Ketz et al.
2016; Wei et al. 2018). We thus suggest a
“landscape assessment step” as given by
environmental monitoring data (animal
distribution and vegetation status over time) as a
natural part in the decision process in order to
target landscape management actions resourcefully
and effective. Our results given by reindeer
position data also support the need for
management on larger scale to consider functional
landscapes, i.e., environmental conditions and
human impact on landscape level, in order to
preserve continuous areas and to minimize



disturbances that can affect negatively migratory
movement patterns. In species management,
preservation of migratory movement is important
for the population health (Bolger et al. 2008;
Harris et al. 2009; Tucker et al. 2018). Therefore,
the entire movement cycle has to be considered.
For management of semi-domesticated reindeer in
Sweden, the mountainous summer ranges cannot
be seen without their seasonal counterparts, the
winter ranges. The winter ranges define the
bottleneck season for reindeer (Horstkotte 2014;
Sandstrom et al. 2016), and ultimately, determine
the numbers of reindeer that can range to maintain
a sufficient herbivory impact in the mountainous
summer areas as also acknowledged in the Swedish
EPA strategy (Swedish EPA 2014).

From a social point of view, proactive policies
are preferred compared to more reactive ones,
because those are response to a problem and
designed to remedy problems that already exist.
Proactive policies are deliberately chosen and often
designed to prevent a concern, problem, or an
emergency from occurring. However, proactive
policies are often more challenging, since it is often
difficult to foresee the future, but also to get
enough support (and budget) to a problem that has
not yet occurred (IPBES 2018). We judge the
Swedish EQOs to be an example of a proactive
policy. The main purpose of the 16 EQOs is to
provide a framework for obtaining a sustainable
environment (https://www.miljomal.se/). Another
purpose is to define the quality of the natural and
cultural resources in Sweden and to be able to
measure the change in environmental quality over
time (http://www.sverigesmiljomal.se/). As
mentioned initially, the system has been criticized,
because of its utopian and vague character, with
unclear objectives and subsequent difficulties to
follow up and measure the outcome (Emmelin and
Cherp 2016). Our study of one these objectives — A
Magnificent Mountain Landscape - largely
confirmed these shortcomings, but it also provided
a potential way forward through the application of
a more structured decision-making process.
Furthermore, to improve transparency in decision-
making processes, and to generate conditions for
social learning and understanding across sectors
and between actors, the application of a structured
decision process looks promising. Stakeholder
involvement in an early stage can help to avoid
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mismatches between important landscape features
identified by stakeholders and those suggested by
management strategies (Schmidt et al. 2019). The
outcome of our study showed that these
components in particular can help to specify the
target, adapt it to regional variation as well as take
different views into consideration, and thereby link
the target more closely to indicators and as well as
the measures for monitoring and evaluation.

6 Concluding Remarks

Analyzing interviews and referral responses
unrolled differences in both perception and
definition of the milestone targets to achieve the
National Environmental Quality Objective - A
Magnificent Mountain Landscape - among the
actors, which hinders the formulation of a more
specific target, as well as its monitoring, and
evaluation. The current lack of a common goal
definition or agreement on monitoring and
evaluation of it, calls for a new and more inclusive
procedure to lay the ground for social learning and
understanding across sectors and actors. Here, the
application of a structured decision process might
be an appropriate tool. In essence, our workshop
results suggested that a common definition that
potentially could bridge the identified divide
between a user and observer view could be “an
open landscape where grazing animals are an
important and integral part of maintaining
ecosystem functions and processes in the
mountains”. Moreover, environmental monitoring
data suggest a “landscape assessment step” as a
natural part in the decision process in order to
target landscape management actions resourcefully
and effectively.
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