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Since the late 1990 s, biodiversity mapping has been a key instrument for preventing loss of species and habitats
in Norwegian productive forests. Having major implications for the abilities of actors to pursue their interests in
practical forest management, the methodologies of biodiversity mapping have been highly controversial and
contested. We identify two different forest ontologies, or realities, that were enacted by the two main competing
methodologies for such mapping. The methodologies, SiS and EiF, were supported by what we term the envi-
ronmental and the forestry segments, respectively. Whereas a mapping approach associated with the environ-
mental segment enacted a varied and complex forest ontology, a mapping approach related to the forestry
segment enacted a comprehensible and more standardized forest ontology. In analyzing the two ontologies, we
explore the links between the configuration of the mapping methodologies and 1) the forest realities they enact,
2) the scientific ideals they advocate, and 3) the relationship between mapping and management decisions. In
particular, we argue that the ontologies have different political implications, generally favoring the actors that
support them. On a more general level, we show that ontological politics is performed in the enactment of

different ontologies related to different political segments, associated with different sectors.

1. Introduction

In June 2019, the organization BioFokus leveled strong allegations
against Norwegian forestry companies for failing to fulfill their duties to
safeguard biodiversity (Blindheim, et al., 2019). The claims were sub-
stantiated by comparing results from the forestry sector’s biodiversity
mapping efforts with BioFokus’ own, from a forest area by Follsj4,
Notodden in southeastern Norway. The report was met with severe
counter-criticism by leading forestry companies. But this was nothing
out of the ordinary. In fact, the dispute represented yet another chapter
in a long struggle over scientific knowledge in relation to environmental
concerns in Norwegian forestry.

The incident concerned a specific practice to produce such knowl-
edge known as biodiversity mapping. Essentially, mapping is carried out
through fieldwork, in which occurrences of biodiversity, such as species
and habitats, are plotted into maps. Biodiversity mapping gained
attention in Norway in the context of increased focus on biodiversity loss
following the ratification of the 1992 Rio convention. Mapping schemes
materialized on two arenas: as part of forestry planning and environ-
mental certification (private sector) and as part of environmental
governance (public sector). Mapping has sparked controversies for both

purposes.

In this paper, we focus on mapping related to private forestry, where
the proponents of two different approaches have struggled for influence.
Their advocates seem to not only disagree on how forests should be
governed, but also on which reality governance should take place. We
ask how these methodologies have functioned to enact different forest
realities. We analyze the ontological politics involved in the struggles
over different methodologies for biodiversity mapping, and question
whether these have different political implications, both in terms of the
actors and decisions they benefit.

2. Siste sjanse and Environmental Inventories in Forests

In 1992, a group of conservation biologists organized under the
name ‘Siste sjanse’ (‘Last chance’). Initially a part of Friends of the Earth
Norway in Oslo and Akershus, the group re-organized in 2000,
becoming the autonomous foundation ‘BioFokus’. Inspired by the
Swedish group ‘Steget fgre’, Siste sjanse developed a procedure for
biodiversity mapping specific to Norway’s coniferous forests (Haugset
et al., 1996). The methodology, which was given the abbreviation SiS,
aimed to identify the most biologically diverse areas on forest properties
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so that these could be spared from being logged.

Around 2001, SiS received competition after the Ministry of Agri-
culture launched its own biodiversity mapping methodology
‘Miljpregistrering i skog’ or ‘Environmental Inventories in Forests’ (EiF). EiF
resulted from a research project allocated from the Ministry of Agri-
culture to the Norwegian Institute for Forest Research. The Ministry
claimed that various schemes for biodiversity mapping had emerged
recently but of varying scientific quality. Therefore, the Ministry
regarded it as necessary to secure that mapping was based on scientific
methods (Ministry of Agriculture, 1998).

Initially, both SiS and EiF were integrated with ‘Levende skog’ (later
renamed PEFC Norway), a private scheme for environmental certifica-
tion of forestry properties. But only EiF was made part of ‘skog-
bruksplanlegging’ (‘forestry planning’), a tool for private forest owners
to organize future exploitation of the resources on their properties under
administration by the Ministry of Agriculture. Further, the Ministry
restricted the judicial regulation of financial grants to biodiversity
mapping in relation to forestry planning to only accept EiF (The Gov-
ernment, 2004). The decision was upheld despite objections from
environmental NGOs, who expressed limited faith in EiF and suggested
that other methods for biodiversity mapping could be better suited to
locate biodiversity (Sabima, 2003). The disagreement culminated in an
investigation by the National Committee for Research Ethics in Science
and Technology, which concluded that norms for good scientific
conduct had not been violated. It noted, however, that the Ministry
should have done more to include environmental stakeholders (NENT,
2004; Gulbrandsen, 2008).

In effect, the Ministry of Agriculture’s EiF-policy led to a gradual
decrease in and finally a discontinuation of the practice of the SiS-
methodology in the mid-2000 s. EiF, on the other hand, has since
enjoyed a hegemonic position as the sole methodology for biodiversity
mapping in relation to Norwegian forestry. Siste sjanse, or BioFokus,
thus lost their influence in forestry governance. However, they
continued to map biodiversity for other purposes, especially on behalf of
environmental authorities (according to yet another procedure devel-
oped by the Directorate for Nature Management), while regularly crit-
icizing agricultural authorities and forestry companies for EiF.

3. Ontological politics

We use an ontological politics approach to analyze methodologies for
mapping biodiversity, drawing on science and technology studies (STS).
This framework allows us to explore the different realities that are
produced in processes often understood to be merely descriptive, by
enabling analysis of the political contingencies involved in biodiversity
mapping.

The concept of ontological politics represents a pragmatic approach
to the recurring constructivism-realism debates within academia (Mol,
1999; Mol and Law, 2004; Law and Lien, 2013; Sismondo, 2015).
Similar to other approaches within science and technology studies, such
as actor-network theory (Latour, 2007), the approach seeks to overcome
the constructivism-realism dichotomy. The position taken in ontological
politics is that objects are both real and constructed (van Heur et al.,
2012). A key point is thus that reality, here mostly referred to as
ontology, is not a given and passive context for, or background to, social
action. Rather, reality is altered and produced continuously (Mol, 1999).
According to Latour (2007), reality is enacted through material-semiotic
interactions in which both humans and non-humans participate. Thus,
the construction of reality is neither only based on human social pro-
cesses nor only determined by materiality. Instead, humans,
non-humans and objects interact in entangled ways in the construction
of reality (Latour, 2003).

Since the different ways in which humans, non-humans and mate-
riality might interact will produce different ontologies, Mol argued that
multiple ontologies can coexist at the same time in the same place (Mol,
2002). However, ontologies should be understood as multiple, and not
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plural. That is, the number of different ontologies enacted in specific
contexts are limited and not endless. Put more simply, there is “always
more than one but less than many” (Hinchliffe, 2007, p. 21). This is in
contrast to the relativism often embedded in perspectivism and social
constructivism. In the latter case, the presumption is that different
human actors construct social interpretations of material reality, so
there is only one reality but different interpretations of that reality,
which can be disputed among the actors. Within the framework of
ontological politics, however, the number of possible different realities
is limited by the attributes of the materiality and the actors involved in
the enactment (Mol, 1999, 2002; Law and Lien, 2013; Latour, 2003).
There will often be frictions and tensions between different ontologies
enacted at the same time and place. These frictions and tensions give rise
to ‘ontological politics’, a style of politics that revolves not only around
how to act upon reality, but also around which reality to act upon (Mol,
1999, 2002). In the case of biodiversity mapping, the different meth-
odologies consider certain aspects of forests and leave out others, thus
producing selective representations that enact some ontologies over
others (Turnhout, 2018). These ontological enactments are inherently
political since they have implications for decisions that affect environ-
ments and actors, and thus produce winners and losers.

There is a growing research literature on ontological politics related
to environmental issues. Several studies have investigated water man-
agement with this approach (de Rijke et al., 2016; Gotz and Middleton,
2020; Lavau, 2013; Morita, 2016; Whatmore, 2013; Yates et al., 2017),
while others have focused on ontological politics related to topics such
as climate change (de Wit, 2018; Goldman et al., 2018; Zegwaard et al.,
2015), biodiversity (Lorimer and Driessen, 2013; Pauwelussen and
Verschoor, 2017; Petitpas and Bonacic, 2019), farming and food pro-
duction (Jonsson et al., 2019; Munster, 2018; Robins, 2012), marine
spatial planning (Boucquey et al., 2016), environmental remote sensing
(Rothe, 2017) and urban green spaces (Jones et al., 2014). Further, a
number of studies have investigated the ontological multiplicity of
environmental problems more generally (Carolan, 2004; Chaves et al.,
2017; Forsyth and Levidow, 2015; Simon and Randalls, 2016; Sullivan,
2017).

Few studies on forests have applied an ontological politics frame-
work, although some have discussed ontological multiplicity of forests
as part of environmental issues more broadly (DePuy et al., 2021; For-
syth and Levidow, 2015). However, research on forest controversies
have adopted similar approaches. Such controversies have recently
received increasing attention in research (Eckerberg and Sandstrom,
2013). Studies have for instance observed that conservation science
challenges forestry science (Sténs et al., 2019), the great extent to which
political struggles over forests have taken on scientific terminology
(Berglund, 2001) and that biodiversity mapping have reflected conser-
vation perspectives in such struggles (Simonsson et al., 2015). Studies
have also explored contingencies of other tools of environmental
governance in forestry, such as Red Lists (Jorstad and Skogen, 2010;
Gustafsson and Lidskog, 2013; Campbell, 2012). A key finding is that
such tools gain legitimacy by enhancing purely scientific ideals and
political neutrality. However, a common claim in STS studies is that
knowledge is always embedded in social processes and that knowledge
therefore never is neutral (e.g., Latour, 2007; Jasanoff, 2004). Similarly,
contributions from critical cartography have argued that biodiversity
maps facilitate power and that they, far from being neutral, promote and
naturalize particular worldviews (Hamylton, 2014; Harris and Hazen,
2006; Malavasi, 2020).

Many studies on ontological politics emphasize that the environ-
mental issues they investigate would benefit from acknowledging the
multiplicity of ontologies involved. The failure to consider ontologies
enacted by marginalized groups are investigated by some (de Wit, 2018;
Littlejohn, 2020; Petitpas and Bonacic, 2019; Yates et al., 2017), while
others show how environmental realities become objects of ontological
debate and competition (de Rijke et al., 2016; Gotz and Middleton,
2020; Morita, 2016; Munster, 2018; Robins, 2012). Studies also
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scrutinize the political implications of dominant ontologies related to
environmental issues (Boucquey et al., 2016; Forsyth and Levidow,
2015; Lavau, 2013; Pauwelussen and Verschoor, 2017; Rothe, 2017;
Simon and Randalls, 2016; Sullivan, 2017; Zegwaard et al., 2015). With
this study, we show that ontological politics are also performed in the
enactment of different ontologies by actors from or associated with
different governance systems. We argue that ontological multiplicity can
indeed be a matter of inconsistency regarding upon which reality should
be governed, and that the ontologies involved can become objects of
fierce dispute by actors associated with separate governance systems.

4. The political segments of Norwegian forest governance

To understand the governance related implications of our findings,
we consider the SiS/EiF controversy in light of the first Norwegian
power investigation, which had relevant observations concerning the
influence of agricultural interests. The investigation, conducted between
1972 and 1981, was commissioned by the Government to a group of
researchers to bring about “the best possible knowledge of the real
power relations in Norwegian society” for “actual power relations [to
be] unveiled and disclosed for public debate and critical analysis”
(Maktutredningen, 1982: 1; Gotz, 2013). A key finding was that political
power was not first and foremost confined to the state or private en-
terprises, but to different constellations of actors emerging around
specific societal activities sharing similar interests.

Segments can be defined by the actors, values, problems, goals and
strategies, as well as types of knowledge and expertise that are consid-
ered legitimate (Olsen, 1978). In terms of actors, segments may be
comprised of politicians, bureaucrats, researchers, and representatives
from private enterprises and NGOs (Egeberg et al., 1978; Klausen and
Opedal, 1999). The concept drew on iron triangles, a term referring to
networks of “beneficiaries, politicians, and bureaucrats” functioning to
maintain status quo (Friedman and Friedman, 1984). The leader of the
investigation suggested that such constellations can be multiple and
compete each other for limited resources, thus counteracting effective
and integrative governance (Hernes, 1983).

The observations of the power investigation were followed by efforts
to reverse tendencies of political segmentation and thus overcome
problems of governance related to the autonomy of segments and ten-
sion among them, through parliamentary reform (Rommetvedt, 1998).
The notion of the segmented state received longstanding attention in
academia, too. For instance, some critics argued that its accuracy
diminished as reformist measures were taken (Rommetvedt, 2002).

While this discussion has largely revolved around the question of
whether the Norwegian political system as a whole can be described as a
multitude of segments, the observations still have relevance for studies
of agriculture. Indeed, scholars emphasizing the effects of de-
segmentation have recognized that agricultural interests had a partic-
ular ability to retain its influence despite reform (Rommetvedt, 2002).
Moreover, agriculture represented the prime example of both segments
in Norway (Egeberg et al., 1978; Hernes, 1975, 1983) and iron triangles
in USA (Friedman and Friedman, 1984) and Sweden (Bolin, Meyerson
and Stahl, 1984).

By taking this into account we can relate our analysis to a Norwegian
setting. This enables us to understand how different political commu-
nities engage in enacting different forest ontologies, as well as how the
methodological struggle has affected the ability of these communities to
influence decision-making.

5. Methods and data

Data were gathered over approximately six months, according to the
logic of snowball sampling (Naderifar et al., 2017) or the chain-method
(Polit-O’'Hara and Beck, 2006). The approach is widespread within
qualitative methods and well-suited for exploratory studies. Snowball
sampling implies a non-probable procedure in that data are collected out
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of availability and convenience (Allen, 2017). Collecting and selecting
data happened in three stages. In the first, five exploratory start-up
conversations with key informants were carried out in February and
March 2020. These informants were chosen due to their long-standing
experience with the interaction between scientific knowledge and for-
est policy, and had background from research, mapping, NGOs, and
public administration. The interviews sparked an interest in this topic
and helped to shape the empirical focus and strategy of this article. The
second stage consisted of media analysis by employing the services from
the media archive Retriever. This was initiated to provide an overview of
the public debate about biodiversity mapping and an understanding of
what has been at stake for the different parties. Keywords related to the
methods for producing information on biodiversity in forests were used
for searches before results were exported to reports in PDF-format and
analyzed manually. Number-wise these amounted to some 300 sources
consisting of news articles, op-eds, and feature stories. The results from
the media analysis provided a well-suited foundation for studying policy
documents in stage three. These included white papers and recom-
mendations to the Storting, statements from stakeholders, as well as
biodiversity mapping handbooks. Such data were sought out to base the
analysis not only on secondary information but also more primary
sources. This additional empirical dimension in turn enabled more
in-depth insight into the disputes over the mapping methodologies of SiS
and FEiF.

The paper employs several principles from document analysis. There
are several advantages from studying documents, including availability
and efficiency (Bowen, 2009). Investigative document studies are
especially suited for qualitative research, allowing thick descriptions
(Stake, 1995). The present study also utilizes insights from thematic
analysis by identifying key themes in the empirical field and allowing
them to emerge as analytical categories (Fereday and Muir-Cochrane,
2006). In processing data, several ontological disagreements were
identified. Data were coded according to these, which structure parts of
the analysis.

6. Segmented forest ontologies

The two ontologies enacted by the EiF and SiS methodologies
differed in some crucial respects. These are highlighted in Table 1.

6.1. Similarities between SiS and EiF

Before we go on to analyze the differences and disputes among SiS
and EiF, we will take a brief look at their similarities. Indeed, several
commonalities can be found. We limit our focus to those of significance
for the controversies discussed in this paper. Both SiS and EiF are
fieldwork-based efforts to locate biodiversity, as opposed to less physi-
cally situated approaches to biodiversity knowledge such as large-scale

Table 1
Key aspects of the two forest ontologies enacted by SiS and EiF. The differences
between the ontologies are highlighted for the sake of clarity.

Environmental inventories
in Forests (EiF)

Methodology Siste sjanse (SiS)

Related social segment Environmental Forestry segment
segment

Enacted forest ontology Varied and complex Comprehensible and
forests standardized forests

Biodiversity registrations Qualitative Quantitative approach
approach

Scientific ideal
Relationship between
mapping and management

Expert discretion
Integrated tasks

Objective and neutral
Separated tasks

Authority to make Mapping Committee
assessments and proposals  practitioner

Mapping process Flexible Rigid

Decision-making process Rigid Flexible
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monitoring and overall ecosystem assessments. A crucial aspect of the
two methodologies concerns their focus on locating specific habitats
with good conditions for biodiversity, meaning the environment in
which species live, rather than species themselves. Related to this is the
notion of woodland key habitats, which was given great significance in
SiS and EiF. The concept expresses the idea that biodiversity is unevenly
distributed across ecosystems and that maintaining areas with high
concentrations will benefit biodiversity as a whole, with maintenance
referring to protection from logging. How this was to be carried out,
however, differed between SiS and EiF.

6.2. Different forest realities

In SiS, woodland key habitat status was attributed to areas which
reflected certain environmental qualities. Areas worthy of such status
were identified via two kinds of indicators, that had to meet certain
criteria. The first kind were ‘key elements’: occurrences of small habitats
assumed to be important for biodiversity. Examples were dead wood, old
trees, deviant trees, damp and mossy rock walls, as well as streams and
water sources. The second kind were ‘signal species’ and typically
included various species of bryophytes (mosses and liverworts) and li-
chens. The presumption was that rare species often were concentrated in
hotspots (Haugset et al., 1996) and that certain species would indicate
such hotspots. Drawing on insights from island biogeography, the SiS
handbook argued that biodiversity could be maintained in productive
forests by the establishment of networks of woodland key habitats, or
‘islands’, between which dispersive species would be able to migrate.

In the field, SiS practitioners would rely on their biologist compe-
tence to evaluate which occurrences of key elements or signal species
that together constituted woodland key habitats and how these habitats
should be delimited. Mappers would also register red-listed species and
consider landscape ecological concerns. The latter involved a focus on
the interactions within and among ecosystems on a larger scale and
tended to result in relatively large woodland key habitats. After wood-
land key habitats had been identified, they were classified according to
13 ideal types of forest habitats assumed to be valuable for biodiversity
(Haugset et al., 1996). Among them were old spruce forests, old pine
forests, swamp forests, and stream gorges. The mapper would then
advise the forest owner on how findings could best be managed. Such
advice would, importantly, specify which parts could be logged, and
which should be set aside for conservation.

As noted, in EiF, too, the aim was to identify habitats of particular
value for biodiversity. However, whereas in SiS the practitioner was
tasked to evaluate where signal species and key elements constituted
woodland key habitats, EiF made clear that there was no causation be-
tween such occurrences and such habitats. EiF stressed that a woodland
key habitat was not a discovery, but rather a management tool depen-
dent on decision-making (Gjerde, 2000). Further, EiF did not apply
signal species as indicators of valuable habitats (Baumann and Gjerde,
2002). The concept of signal species was scientifically disputed by
several of the researchers involved in developing EiF (Rolstad et al.,
2002).

So how were areas important for biodiversity located according to
EiF? EiF gave great emphasis to what it termed “livsmiljger”, or simply
habitats. Twelve in total, these closely resembled the key elements of SiS
and included snags, logs, old trees, and rock walls (Baumann and Gjerde,
2002b). Occurrences of such habitats would be counted and concentra-
tions plotted into maps by the practitioner. Areas with satisfactory
concentrations, determined by limits specific to different regions, would
qualify to be considered for woodland key habitat status. The definition
of woodland key habitats was thus restricted to areas chosen for con-
servation. Another defining presumption of EiF was that biodiversity
occurrences were more scattered and less concentrated in hotspots than
“earlier assumed” (Gjerde, 2000). Therefore, EiF’s methodological
handbook expressed caution towards setting aside woodland key habi-
tats as the only biodiversity conservation measure related to forestry and
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suggested that other measures also could be effective. Therefore, setting
aside more scattered occurrences of EiF-habitats, such as individual
dead trees, was presented as a feasible alternative (Baumann and Gjerde,
2002c).

Through the lens of ontological politics, we see that SiS and EiF enact
forest realities that are quite similar but differ in some crucial respects.
SiS placed great emphasis on finding woodland key habitats, while EiF
disputed that woodland key habitats could simply be found. This was
related to another aspect of the forest reality enacted by EiF. Unlike SiS,
which presumed that biodiversity is often concentrated in hotspots, EiF
assumed that biodiversity occurrences are distributed more evenly and
throughout larger forest areas. The emphasis in EiF on less variation
made the enacted forests more predictable, comprehensible and stan-
dardized. The emphasis in SiS on variation and complexity, on the other
hand, contributed to the enactment of forests that were difficult to know
and predict.

In line with Mol’s thesis that multiple ontologies coexist at the same
time in the same place, the two forest realities enacted by SiS and EiF
coexisted side by side (Mol, 1999). However, rather than cooperate or
supplement each other as the ontologies in Mol’s study of anemia, in
which both clinical diagnoses and statistical detection could be applied
to identify anemia, the forest ontologies of SiS and EiF conflicted
because they were enacted by different methodologies that aspired to
perform the same task. Similar to the cases of guanacos management in
Peru (Petitpas and Bonacic, 2019) and infrastructure development in the
Chao Phraya Delta in Thailand (Morita, 2016), the interaction between
the ontologies was uneasy and characterized by internal interference, or
outright competition. We will shortly return to how these different forest
realities had important political implications. First, however, we explore
the question of what constitutes a scientific methodology for biodiver-
sity mapping.

6.3. A scientific methodology?

As mentioned, a major rationale behind EiF was an alleged need for a
scientific methodology (The Ministry of Agriculture, 1998). This repre-
sented an implicit criticism of SiS. However, Siste sjanse and their
supporters considered SiS to be scientifically sound. What constitutes a
scientific methodology for biodiversity mapping, then, became con-
tested following the launch of EiF. A major issue that had to be addressed
was uncertainty, particularly related to the requirements of various
species. The instructive handbook of the SiS-methodology acknowl-
edged such uncertainties:

As long as we lack thorough knowledge (...) it is almost impossible to
say anything [about how large key habitats must be to secure the exis-
tence of species] without making rough and probably very uncertain
assumptions (Haugset et al., 1996: 15).

Therefore, it was not enough to employ standardized criteria for
habitats, such as plotting registered occurrences. In order to delimit
woodland key habitats, and rank them according to their importance for
biodiversity, qualified evaluations by trained biologists were necessary:

Delimitation can in some cases be very difficult and must be done
with a certain discretion (Haugset et al., 1996: 18).

Discretion referred to the opportunity of the registrant to evaluate
the significance of a habitat for biodiversity by qualitative consider-
ations. The approach involved a skepticism towards standardized
categories:

[SiS] uses qualified biological discretion (...) to suggest functional
delimitation and possibly buffer zones. (...) In our opinion it is a
definitive advantage to propose biologically important areas in the field.
The registrant can then fine-tune delimitation according to where ele-
ments (concentrations and singular elements) and species are located
(Lgvdal et al., 2001: 15-16).

In SiS, delimitation was considered a scientific matter. As we saw in
the previous section, it was a question of locating and securing biodi-
versity. Therefore, this task was carried out by a biologist in the field, as
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a part of mapping itself. Importantly, this implied that other parties were
not involved in identifying and delimiting woodland key habitats.

As we have seen, EiF took a more quantitative approach to identi-
fying and delimiting habitats. Determining which occurrences that were
considerable for woodland key habitat status was conducted by a group
of actors in a decision process that we will return to. The more stan-
dardized approach to biodiversity mapping in EiF was grounded in the
ontological characteristics of forests that it enacted, in particular the
more even distribution of species and the skepticism toward the concept
of signal species.

The dispersion of species was empirically scrutinized through field-
work in the initial EiF research project. The researchers observed that
many species were less concentrated than previously assumed, hence
contradicting some of the elementary concepts of the SiS methodology.
One conclusion was that so-called signal species were unreliable in-
dicators of biodiverse areas. Another was that setting aside key habitats
in forest areas of high economic value was not always the most desirable
measure:

It may often be more efficient and profitable to choose the imple-
mentation of scattered environmental measures or measures associated
with non-profitable areas instead of having to set aside economically
vital parts of a mature forest (Baumann and Gjerde, 2002c: 8-9).

The director of forestry in the Ministry of Agriculture put it this way:

(...) it has been shown that environmental features associated with
biodiversity are spread throughout the forested areas. Thus, the attempts
of preserving a large share of important environmental features on
relatively small areas by defining so-called key habitats have a rather
limited effect (Ekanger, 2002: 2).

In a retrospective interview he elaborated on the topic from the
perspective of forestry authorities. They had suspected SiS of being
scientifically dubious, hence signifying the need for a new methodology:

One of the reasons that it was important to develop [EiF] was that
Friends of the Earth Norway established a group of biologists who
started the project “Siste sjanse” [SiS]. They claimed that there existed
“signal species” that functioned as indicators for continuity and the state
of forests and in the Ministry [of Agriculture] we got the feeling from
several places that this was not good enough. If “signal species” were to
be the starting point for demands for restrictions on a financial enter-
prise, we had to be certain that the requirement was scientifically sound
(Klgvstad, 2015: 18-19).

The ontologies enacted by the methodologies were not restricted to
different forest realities, but also encompassed different positions about
what constitutes a scientific methodology. One position, articulated in
EiF, held that a scientific methodology should be objective and neutral.
The other position, integral to SiS, was based on the necessity of quali-
fied evaluations by trained biologists.

The forest reality enacted by SiS was highly varied, unpredictable,
and required a precautionary methodology which required qualified
evaluations by trained biologists. The forest reality enacted by EiF, on
the other hand, was less varied and more comprehensible. This forest
reality was compatible with a standardized mapping methodology that
made qualitative evaluations inappropriate. In this way, the enacted
forest realities, the configuration of the mapping methodologies, and the
positions taken on what counts as a scientific methodology were inter-
related and co-constructed aspects specific to the two ontologies in
question. That is, the aspects of the ontologies were to some degree
mutually dependent and shaped in parallel, in the process of developing
the methodologies (Mol, 2002).

6.4. Management decision process

The relationship between mapping and management was the point at
which SiS and EiF diverged the most. In SiS, the mapping procedure
entailed management recommendations to the forest owner. In EiF,
however, it was not appropriate for the mapper to provide recommen-
dations about management decisions. Such tasks were considered
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normative and to be performed post-fieldwork, by others than the
practitioner. In the field, the mapper would classify areas of registered
concentrations according to environmental quality. Subsequently, the
findings would be assessed by a committee consisting of the forest
owner, biological expertise, representatives from local forestry enter-
prises, certification holders, and public forestry administrators. Impor-
tantly, the evaluation of the areas was not only based on ecological
concerns. According to EiF, the group’s evaluations should also be
conducted with respect to economic and operative concerns. Further,
the EiF handbook stressed that it was the sole responsibility of the forest
owner to make final decisions about which woodland key habitats
should be set aside and which areas should be logged (Gjerde, 2000;
Baumann and Gjerde, 2002).

The management recommendations of SiS were defended following
the implicit criticism from EiF. The response emphasized that decisions
should be based on biological evaluations:

Management proposals produced in the field involve that the regis-
trant evaluates the area (and decides whether the area is a candidate for
a biologically significant area), proposes a management procedure, and
delimits the area in the field. The evaluation of management proposals is
a biological evaluation, which requires the competence of a trained
biologist, of how the habitat’s biodiversity can best be secured. To
optimize precision, it is desirable that the same person carries out both
the field-registration and proposes management measures. It is envi-
ronmentally favorable that this is done in the field before information
from the registration is degraded (Lgvdal et al., 2001: 18).

We see that the mapping practitioner was ascribed a more authori-
tative role in SiS. Not only would its expertise be key in defining the
location and concentration of biodiversity occurrences, and thus which
areas were most environmentally important. The mapper was also given
the responsibility of suggesting how the area should be managed. This
was justified by arguing that the consideration of management strategies
was a biological task, hence not normative.

In the view of the EiF developers, however, this was scientifically
dubious:

In registrations done so far, there has been a tendency to mix the
registrations themselves (descriptive) with management decisions
(normative) [...] Priorities are made during the registrations, and one
acts as registrant and manager simultaneously. (...) A more orderly
procedure would be to perform registrations according to fixed criteria
and let the more political decisions concerning scope and choice of
measures come afterwards. To deal with this problem, EiF has estab-
lished a clear-cut distinction between registration and management
(Gjerde, 2000: 3-4).

The view was elaborated in the EiF-handbook, which made it an
explicit ambition to eradicate decision-making from the mapper’s
fieldwork (here referred to as ‘inventory’):

The environmental inventory clearly distinguishes between data
collection and forest management. The actual inventory is a purely
descriptive task, whereas use of the collected data for conservation of
biodiversity requires an assessment of values related to the determina-
tion of the scope of different measures. Distinguishing these two aspects
implies that management decisions are not made in the course of the
inventory, but rather are implemented as an integrated evaluation after
the data collection phase is completed (Baumann and Gjerde, 2002: 22).

In contrast to SiS, which to a larger extent regarded the declaration of
woodland key habitats, and even the conservation of such, as biologi-
cally informed expert considerations, EiF regarded such tasks as politi-
cal. Therefore, it communicated that registrations would not lead to
restrictions:

There are always many alternatives when it comes to choosing be-
tween forestry operations and environmental considerations. The envi-
ronmental inventory will not limit these choices, rather quite the
opposite. If the registered elements cannot be protected on the basis of
existing laws or regulations, the affected forest owner becomes the de-
cision maker in each specific case. (...) Important considerations in this
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process include the assessment of which elements do not result in
additional costs or inconveniences for the forest owner (...) (Ekanger,
2002: 3-4).

The implication of this was not only that mapping and management
was to be organized in two separate stages of the EiF process, and that
the former would have no direct consequences for the latter, but also
that the responsible party differed between the two. While EiF recog-
nized the need for biological insight for sound decision-making, this was
suggested to be more of a consulting role:

When applying the inventory in forest management planning, it is
recommended that the environmental quality of the areas are assured by
using forest biologists or environmental experts, thus making sure that
the data have been optimally prepared for the final selection process
(Baumann and Gjerde, 2002: 22).

As such, the responsibility of the mapper was limited to present in-
formation for the other parties to evaluate and base their management
decision on.

With this, we can add another aspect to the ontologies. We saw in the
previous section how the forest realities, the configuration of the map-
ping methodologies, and the positions taken on what counts as a sci-
entific methodology, were interrelated and co-constructed aspects of the
two ontologies in question. In this section, we have seen that SiS and EiF
had different approaches to the relationship between mapping and
management decisions. This is related to the enacted forest realities
previously described. The insistence in SiS that management recom-
mendations should be made by a trained biologist in the field was
grounded in its enactment of forests as varied, unpredictable, and
complex. In order to identify key habitats in such a forest, a methodol-
ogy that allowed the mapper to make qualified evaluations was
required. Given the complexity involved in this, in addition to the
emphasis on conserving biodiverse areas, it made sense that the man-
agement recommendations should also be made by a biologist in the
field. The more standardized and less complex forests enacted by EiF, on
the other hand, allowed for a standardized and quantitative mapping
methodology. In this ontology, it also makes sense to separate mapping
from management decisions. This connotates to a scientific ideal in
which descriptive and objective science should be separated from
normative and political decisions.

6.5. Political segments of biodiversity mapping

So far, we have seen how the struggle between the different forest
ontologies were enacted by SiS and EiF and their respective developers
and administrators. But the dispute was not restricted to these actors.
The methodologies in fact quickly gained support from other parties. A
pattern materialized, with forestry enterprises defending EiF and criti-
cizing SiS and environmental NGOs criticizing EiF and defending SiS.
While a large number of sources could have been referred, we draw on a
few examples due to lack of space. An early reaction against EiF came
from Sabima (The Norwegian Biodiversity Network) and was, in fact, a
response to the EiF project leader’s insinuations of SiS mixing descrip-
tive and normative tasks:

[He] puts great emphasis on separating registration and manage-
ment. In many instances this is appropriate. But when he claims that it is
impossible to separate woodland key habitats from nature reserves in
the field, he has gone astray. Because even if there are grey areas, it is
obvious that there are areas that are so important for biodiversity that
they have to be conserved (Aanderaa, 2001).

The Sabima leader thus reacted to EiF’s claim that key woodland
habitats could not simply be found and asserted that some areas were of
such biological significance that if biodiversity was to be maintained,
there was in reality no choice but to conserve them. Moreover, he
stressed that identifying these required qualified biologists:

Until now biologists are those who have registered woodland key
habitats. (...) [But] it seems like the objective [of EiF] has been to
exclude other actors. The impression is strengthened by the link between
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state aid to biodiversity mapping and the use of EiF. In practice it is only
the forestry sector’s appraisal companies that are able to fulfill these.
The Ministry of Agriculture seemingly think it’s better if unskilled
personnel map biodiversity with an indirect method, than if trained
biologists do it directly (Aanderaa, 2001).

Further, while recognizing decisions themselves as political, he
argued that assessing the environmental effects of different decisions
was not, and that EiF was too vague in this regard.

Whereas early resistance towards EiF concerned its methodological
principles, later criticism also targeted how it functioned in practice,
prompting response from a variety of forestry actors. From the private
sector, one of the most active has been (The Norwegian Forest Owner’s
Federation., 2017). For instance, they met BioFokus’ report with bold
counterclaims:

That BioFokus, as an important part of the Siste sjanse-group,
recently condemned the forestry sector’s biodiversity mapping, ap-
pears as a desperate attempt to regain lost influence (Sgrlie, 2019).

The Federation’s spokesman went on to defend EiF, blaming Bio-
Fokus for unsubstantiated and subjective claims. Shortly after, however,
the Federation took action to investigate the matter. New mapping ef-
forts were carried out in the Notodden area before researchers compared
the new and the old results. The project report, authored by several EiF
developers, found that the discrepancy between the two mapping efforts
was indeed substantial. Nevertheless, in addressing this gap it largely
resolved to technical explanations, seemingly having little faith in Bio-
Fokus’ conclusions of lacking competence among EiF mappers (Gjerde
et al., 2021).

The positions taken in the struggle between SiS and EiF together
constitute a social organization of biodiversity mapping consisting of
two communities. These are comprised of a variety of actors from
various sectors. With this vocabulary we can say that the struggle be-
tween SiS and EiF also entails a struggle between two political segments.
Whereas actors related to a forestry segment actively promoted and
enacted the forest ontology of EiF, actors related to an environmental
segment promoted and enacted the forest ontology of SiS. And because a
multitude of actors have been involved in this struggle, the ontologies
are more than products of the methodologies. In fact, by publicly
advocating either SiS or EiF, supporting actors functioned to co-enact
their respective forest realities in a broader sense. This resonates with
Krange et al. (2013), who observed a similar pattern in a study of the
response to the Nature Index (NI) for Norwegian forests.

7. Political implications of segmented forest ontologies

By holding the various aspects of the ontologies together, it is evident
that the two ontologies enacted by SiS and EiF have different political
implications: the ontological politics of the two methodologies consist in
how their enactments grant flexibility and authority to different actors.

SiS, by granting authority to mappers to define the forest landscapes
and flexibility to define them as complex and varied, as well as providing
mappers with the opportunity to define acceptable alternatives for
management measures, granted less authority and flexibility to those
responsible for making final decisions. Conversely, EiF, by providing
mappers with a less flexible and more standardized methodology, while
also relocating tasks from mappers and rather assigning these to a post-
mapping committee, granted less authority and flexibility to mappers
and more to other the actors of the committee, both in terms of defining
valuable areas and suggesting which areas to safeguard for the future
and how this should be done. Therefore, we can conclude that while the
forest ontology of SiS ascribed authority and flexibility to actors from an
environmental segment, the forest ontology of EiF ascribed authority
and flexibility to actors from a forestry segment.

Further, we can conclude that the Ministry of Agriculture’s, hence
the Government’s, development, launch, and exclusive treatment of EiF,
which in effect excluded all other methodologies for forestry purposes,
also had political consequences. Arguments emphasizing EiF’s alleged
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scientific superiority legitimized the methodological prevailing of EiF
over SiS, an incident which increased the influence of the forestry
segment in on-the-ground forest management while decreasing the in-
fluence of the environmental segment. The example from Notodden il-
lustrates this: logging operations were carried out as usual, producing
timber that was environmentally certified according to PEFC Norway,
partly by virtue of EiF mapping.

The different forest ontologies enacted by SiS and EiF are indeed
made evident by these specific mapping efforts: in the varied and
complex SiS-ontology, still to some extent enacted by BioFokus’ activ-
ities despite the discontinuation of the SiS-methodology, the forests
around Follsjd were rich and unique; while in the predictable and
comprehensible EiF-ontology, these areas were less distinctive from
their surroundings. Importantly, the ontologies are not restricted to their
descriptive aspects. Refusing to accept the taken-for-granted distinction
between reality and politics, ontological politics reveals how they are
intertwined: in the forest ontology of SiS the forests in Follsj& had great
significance for biodiversity, making biodiversity dependent on the area
being maintained; in the forest ontology of EiF, however, the same
forests were less extraordinary and thus less indispensable for biodi-
versity concerns.

Emphasizing that ontologies are processual, time-dependent and in
continual flux, Woolgar and Lezaun (2013) argued that ‘the ontological
status of the entities involved is an accomplishment’. That is, stabiliza-
tion of the ontological status of different entities is more of an exception
than something to be expected. In this perspective, albeit not straight-
forward, the ontological stabilization in the SiS/EiF case is remarkable.
Evidently, the developers and proponents of EiF achieved an ontological
stabilization of biodiversity mapping for forestry governance purposes.
But, as BioFokus and others related to an environmental segment
continued to map biodiversity in forests for environmental governance
purposes, EiF prevailing over SiS did not entail a ontological stabiliza-
tion of biodiversity mapping per se. How biodiversity mapping in
environmental governance interacted with EiF, then, is a question that
must be asked elsewhere.

In this paper, we have shown that ontological politics is performed in
the enactment of different forests by actors related to different segments.
We have also shown how different ontologies enacted by biodiversity
mapping methodologies might have different political implications and
how this can instigate fierce and recurring controversy (Mol, 1999; Mol
and Law, 2004; Turnhout, 2018). To conclude, we have also illustrated
how such controversies become part of political struggles and how their
outcomes can grant more influence to some actors and less to others.
More research is needed on the role of ontological politics in
cross-sectoral integration, a topic that is repeatedly highlighted as a
requisite to move in a more sustainable direction, halt biodiversity loss
and mitigate climate change (IPCC, 2018; IPBES, 2019; UN, 2015). A
start could be to acknowledge that different ontologies, with different
political implications, can be enacted by knowledge-producing mecha-
nisms such as biodiversity mapping.

Declaration of Competing Interest

The authors have no competing interests to disclose.
Data Availability

Data will be made available on request.

References

Aanderaa, R., 2001. “Miljgregistreringer i skog (MiS)”. Utmark, No. 1. Available at:
(https://utmark.org/portals/utmark/utmark_old/utgivelser/pub/2001-1/art/Rune-
%20Aanderaa-Utmark-2001-1.html) [accessed January 26 2022].

Allen, M. (2017): “Snowball subject recruitment”, The SAGE Encyclopedia of
Communication Research Methods. https://dx.doi.org/10.4135/9781483381411.n5
69.

126

Environmental Science and Policy 137 (2022) 120-127

Baumann, C., Gjerde, 1., 2002b. Environmental Inventories in Forests — Biodiversity. A

manual for conducting inventories of forest habitats. Part 2: Forest Habitats. Available at:
http://hdl.handle.net/11250/2559281) [accessed May 10 2021].

Baumann, C., Gjerde, 1., 2002c. Environmental Inventories in Forests — Biodiversity. A
manual for conducting inventories of forest habitats. Part 4: Guidelines for Ranking and
Selection. Available at: (http://hdl.handle.net/11250/2559284) [accessed May 10
2021].

Baumann, C., Gjerde, I., 2002. Environmental Inventories in Forests — Biodiversity. A manual
for conducting inventories of forest habitats. Part 1: Background and Principles. Available
at: (http://hdlhandle.net/11250/2559278) [accessed May 10 2021].

Berglund, E., 2001. Facts, beliefs and biases: perspectives on forest conservation in
Finland. J. Environ. Plan. Manag. 44 (6), 833-849. https://doi.org/10.1080/
09640560120087598.

Blindheim, Terje, Thylén, Anders, Reiso, Sigve, et al., 2019. Sviktende
kunnskapsgrunnlag i skog. BioFokus-rapport 2019-11 (11), 1-33. In press. http://la
ger.biofokus.no/biofokus-rapport/biofokusrapport2019-11.pdf. (Accessed 10 April
2022).

Bolin, O., Meyerson, P.M., Stahl, 1., 1984. Makten 6Ver Maten. Studieférbundet
Naringsliv och Sambhalle, Stockholm.

Boucquey, N., Fairbanks, L., Martin, K.St, Mccay, B.J., 2016. The ontological politics of
marine spatial planning: assembling the ocean and shaping the capacities of
‘community’ and ‘environment’. Geoforum 75 (2), 1-11. https://doi.org/10.1016/].
geoforum.2016.06.014.

Bowen, G., 2009. Document analysis as a qualitative research method. Qual. Res. J. 9 (2),
27-40. https://doi.org/10.3316/QRJ0902027 [accessed November 2 2020].

Campbell, L.M., 2012. Seeing red: inside the science and politics of the IUCN red list.
Conserv. Soc. 10 (4), 367-380. (https://www.jstor.org/stable/26393091).

Carolan, M.S., 2004. Ontological politics: mapping a complex environmental problem.
Environ. Values 13, 497-522. https://doi.org/10.3197/0963271042772587.

Chaves, M., Macintyre, T., Verschoor, G., Wals, A.E.J., 2017. Towards transgressive
learning through ontological politics: answering the "call of the mountain" in a
colombian network of sustainability. Sustainability 9, 21. https://doi.org/10.3390/
su9010021.

DePuy, W., Weger, J., Foster, K., Bonanno, A.M., Kumar, S., Lear, K., Basilio, R.,
German, L., 2021. Environmental governance: broadening ontological spaces for a
more livable world. Nat. Space 0 (0), 1-29 https://doi.org/10.1177%
2F25148486211018565.

Eckerberg, K., Sandstrom, C., 2013. Forest conflicts: A growing research field. For. Policy
Econ. 33, 3-7.

Egeberg, M., Olsen, J.P., Saetren, H., 1978. Organisasjonssamfunnet og den segmenterte
stat. In: Olsen, J.P. (Ed.), Politisk Organisering. Universitetsforlaget, Bergen,
pp. 115-142.

Ekanger, 1., 2002. Environmental Inventories in Forests — An Important Basis for
Environmental Planning in Forestry. In: Baumann, C., Gjerde, 1. (Eds.), Environ.
Invent. For. — Biodivers. A Man. Conduct. Invent. For. Habitats Part 1: Backgr. Princ.
2-6 (Available at:). (http://hdl.handle.net/11250/2559278).

Fereday, J., Muir-Cochrane, E., 2006. Demonstrating rigor using thematic analysis: A
hybrid approach of inductive and deductive coding and theme development. Int. J.
Qual. Methods 5 (1), 80-92 https://doi.org/10.1177%2F160940690600500107.

Forsyth, T., Levidow, L., 2015. An ontological politics of comparative environmental
analysis: the green economy and local diversity. Glob. Environ. Polit. 15, 140-151.
https://doi.org/10.1162/GLEP_a_00315.

Friedman, M., Friedman, R., 1984. The Tyranny of the Status Quo. Houghton Mifflin
Harcourt, Boston.

Gjerde, 1., 2000. “Miljgregistreringer i skog — fra internasjonale avtaler til lokale
skogbruksplaner”. Utmark, No. 2. Available at: (https://utmark.org/portals/utma
rk/utmark_old/utgivelser/pub/2000-2/art/ivar-gjerde-1.html) [accessed June 9,
2021].

Gjerde, 1., Setersdal, M., Hauglin, M., Storaunet, K.O., 2021. En sammenligning av gamle
og nye miljg- registreringer i Follsja-omréadet, og en vurdering av hvordan viktige
livsmiljger for rpdlistearter i skog fanges opp av registreringene. NIBIO Rapp. Vol. 7,
139 (Nr.).

Goldman, M.J., Turner, M.D., Daly, M., 2018. A critical political ecology of human
dimensions of climate change: epistemology, ontology, and ethics. Wiley Interdiscip.
Rev. -Clim. Change 9. https://doi.org/10.1002/wcc.526.

Gotz, J.M., Middleton, C., 2020. Ontological politics of hydrosocial territories in the
Salween River basin, Myanmar/Burma. Political Geogr. 78. https://doi.org/
10.1016/j.polgeo.2019.102115.

Gotz, N., 2013. Introspective performance: the scandinavian power investigation as a
politico-cultural practice. J. Contemp. Eur. Stud. 21 (3), 341-356. https://doi.org/
10.1080/14782804.2013.831599.

Gulbrandsen, L.H., 2008. The role of science in environmental governance: competing
knowledge producers in Swedish and Norwegian forestry. Glob. Environ. Polit. 8,
99-122. https://doi.org/10.1162/glep.2008.8.2.99.

Gustafsson, K.M., Lidskog, R., 2013. An analysis of global and national coproductions of
red lists. Nat. Cult. 8 (1), 30-52. https://doi.org/10.3167/nc.2013.080103.

Hamylton, S., 2014. Critical cartography and the use of new technologies for conserving
the Australian coastline: a case study from Lord Howe Island. Geogr. Res. Vol. 52
(Issue 1), 65-73. https://doi.org/10.1111/1745-5871.12031.

Harris, L.M., Hazen, H.D., 2006. Power of maps: (Counter) mapping for conservation.
ACME: Int. E-J. Crit. Geogr. 4 (1), 99-130. (http://hdl.handle.net/2429/63618).

Haugset, T., Lie, M.H., Alfredsen, G., 1996. Ngkkelbiotoper og Artsmangfold i Skog.
Naturvernforbundet i Oslo og Akershus, Oslo.

Hernes, G., 1975. Makt og Avmakt. Universitetsforlaget, Oslo.

Hernes, G., 1983. Det Moderne Norge 5. Makt og Styring. Gyldendal, Oslo.


https://utmark.org/portals/utmark/utmark_old/utgivelser/pub/2001-1/art/Rune-%20Aanderaa-Utmark-2001-1.html
https://utmark.org/portals/utmark/utmark_old/utgivelser/pub/2001-1/art/Rune-%20Aanderaa-Utmark-2001-1.html
https://doi.org/10.4135/9781483381411.n569
https://doi.org/10.4135/9781483381411.n569
http://hdl.handle.net/11250/2559281
http://hdl.handle.net/11250/2559284
http://hdl.handle.net/11250/2559278
https://doi.org/10.1080/09640560120087598
https://doi.org/10.1080/09640560120087598
http://lager.biofokus.no/biofokus-rapport/biofokusrapport2019-11.pdf
http://lager.biofokus.no/biofokus-rapport/biofokusrapport2019-11.pdf
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref3
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref3
https://doi.org/10.1016/j.geoforum.2016.06.014
https://doi.org/10.1016/j.geoforum.2016.06.014
https://doi.org/10.3316/QRJ0902027
https://www.jstor.org/stable/26393091
https://doi.org/10.3197/0963271042772587
https://doi.org/10.3390/su9010021
https://doi.org/10.3390/su9010021
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref9
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref9
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref9
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref9
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref10
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref10
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref11
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref11
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref11
http://hdl.handle.net/11250/2559278
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref13
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref13
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref13
https://doi.org/10.1162/GLEP_a_00315
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref15
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref15
https://utmark.org/portals/utmark/utmark_old/utgivelser/pub/2000-2/art/ivar-gjerde-1.html
https://utmark.org/portals/utmark/utmark_old/utgivelser/pub/2000-2/art/ivar-gjerde-1.html
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref16
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref16
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref16
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref16
https://doi.org/10.1002/wcc.526
https://doi.org/10.1016/j.polgeo.2019.102115
https://doi.org/10.1016/j.polgeo.2019.102115
https://doi.org/10.1080/14782804.2013.831599
https://doi.org/10.1080/14782804.2013.831599
https://doi.org/10.1162/glep.2008.8.2.99
https://doi.org/10.3167/nc.2013.080103
https://doi.org/10.1111/1745-5871.12031
http://hdl.handle.net/2429/63618
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref24
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref24
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref25
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref26

H. Aspgy and H. Stokland

Hinchliffe, S., 2007. Geographies of Nature: Societies, Environments, Ecologies. Sage
Publications Ltd. https://doi.org/10.4135/9781446212516

IPBES (Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem
Services), 2019. The global assessment report on Biodiversity and Ecosystem Services.
Summary for Policymakers . Available at: (https://ipbes.net/sites/default/files/inlin
e/files/ipbes_global_assessment_report_summary_for_policymakers.pdf) [accessed
May 5 2020].

IPCC (Intergovernmental Panel on Climate Change), 2018. Global Warming of 1.5°C.
Summary for Policymakers. Available at: (https://www.ipcc.ch/site/assets/uploads
/2018/10/SR15_SPM _version_stand_alone LR.pdf) [accessed May 5 2020].

Jasanoff, S., 2004. States of Knowledge: The Co-production of Science and the Social
Order. Routledge, London.

Jones, R.M., Instone, L., Mee, K.J., 2014. Making risk real: urban trees and the
ontological politics of risk. Geoforum 56, 211-225. https://doi.org/10.1016/j.
geoforum.2014.07.009.

Jonsson, E., Linne, T., McCrow-Young, A., 2019. Many meats and many milks? the
ontological politics of a proposed post-animal revolution. Sci. Cult. 28, 70-97.
https://doi.org/10.1080/09505431.2018.1544232.

Jorstad, E., Skogen, K., 2010. The Norwegian red list between science and policy.
Environ. Sci. Policy 13, 115-122. https://doi.org/10.1016/j.envsci.2009.12.003.

Klausen, J.E., Opedal, S., 1999. The ‘Ifs’ and ‘Hows’ of Participation: NGOs and Sectoral
Environment Politics in Norway. In: Joas, M., Hermanson, A.S. (Eds.), The Nordic
Environments. Comparing political, administrative, and policy aspects. Routledge,
London, pp. 183-207.

Klgvstad, A., 2015. Miljgregistreringer i skog” med ny naturtypekartlegging. Nor. Skogbr.
Nr.11 (2015), 18-20.

Krange, O., Seippel, @., Strandbu, /?\., & Figari, H., 2013. Kontroverser om biologisk
mangfold i norske skoger. En analyse av mottakelsen av Naturindeks for Norge 2010.
NOVA Rapport 4/2013.

Latour, B., 2003. The Promises of constructivism. In: Ihde, D., Selinger, E. (Eds.), Chasing
Technoscience: Matrix for Materiality. Indiana University Press, pp. 27-46.

Latour, B., 2007. Reassembling the Social. An Introduction to Actor-Network-Theory.
Oxford University Press, Oxford.

Lavau, S., 2013. Going with the flow: sustainable water management as ontological
cleaving. Environ. Plan. D. -Soc. Space 31, 416-433 https://doi.org/10.1068%
2Fd25411.

Law, J., Lien, M.E., 2013. Slippery: field notes in empirical ontology. Soc. Stud. Sci. 43
(3), 363-378 https://doi.org/10.1177%2F0306312712456947.

Littlejohn, A., 2020. Dividing worlds: tsunamis, seawalls, and ontological politics in
northeast Japan. Soc. Anal. 64, 24-43. https://doi.org/10.3167/5a.2020.640102.

Lorimer, J., Driessen, C., 2013. Bovine biopolitics and the promise of monsters in the
rewilding of Heck cattle. Geoforum 48, 249-259. https://doi.org/10.1016/j.
geoforum.2011.09.002.

Lgvdal, 1., Heggland, A., Gaarder, G., Rgsok, @., Hjermann, D., Blindheim, T., 2001. Siste
Sjanse metoden: En systematisk gjennomgang av prinsipper og faglig begrunnelse.
Siste Sjanse — Rapp. 2002-11 (Available at). (http://lager.biofokus.no/sis-rapport
/sistesjanserapport_2002-11.pdf).

Maktutredningen, 1982. Maktutredningen: Sluttrapport. Universitetsforlaget, Oslo.

Malavasi, M., 2020. The map of biodiversity mapping. Biol. Conserv. 252, 108843
https://doi.org/10.1016/j.biocon.2020.108843.

Ministry of Agriculture, 1998. St.meld. nr. 17 (1998-99). Verdiskaping og miljp —
muligheter i skogsektoren. Available at: (https://www.regjeringen.no/no/dokument
er/stmeld-nr-17-1998-/id192088/) [accessed July 7 2020].

Mol, A., 1999. Ontological politics. A word and some questions. Sociol. Rev. 47 (1),
74-89. https://doi.org/10.1111/j.1467-954X.1999.tb03483.x.

Mol, A., 2002. The Body Multiple: Ontology in Medical Practice. Duke University Press,
Durham and London.

Mol, A., Law, J., 2004. Embodied action, enacted bodies: the example of hypoglycaemia.
Body Soc. 10, 43-62 https://doi.org/10.1177%2F1357034 x04042932.

Morita, A., 2016. Infrastructuring amphibious space: the interplay of aquatic and
terrestrial infrastructures in the chao phraya delta in Thailand. Sci. Cult. 25,
117-140. https://doi.org/10.1080/09505431.2015.1081502.

Munster, D., 2018. Performing alternative agriculture: critique and recuperation in Zero
Budget Natural Farming, South India. J. Political Ecol. 25, 748-764. https://doi.org/
10.2458/v25i1.22388.

Naderifar, M., Goli, H., Ghaljaie, F., 2017. Snowball sampling: a purposeful method of
sampling in qualitative research. Strides Dev. Med. Educ. 14 (3), €67670 https://doi.
org/10.5812/sdme.67670.

NENT (The National Committee for Research Ethics in Science and Technology), 2004.
NENT uttalelse i SABMIA saken.

Olsen, J.P., 1978. Politisk Organisering. Fagbokforlaget, Bergen.

Pauwelussen, A.P., Verschoor, G.M., 2017. Amphibious encounters: coral and people in
conservation outreach in Indonesia. Engag. Sci. Technol. Soc. 3, 292-314. https://
doi.org/10.17351/ests2017.59.

127

Environmental Science and Policy 137 (2022) 120-127

Petitpas, R., Bonacic, C., 2019. Ontological politics of wildlife: local people, conservation
biologists and guanacos. Conserv. Soc. 17, 250-257. https://doi.org/10.4103/cs.cs_
18.95.

Polit-O'Hara, D., Beck, C.T., 2006. Essentials of Nursing Research: Methods, Appraisal,
and Utilization. Lippincott Williams Wilkins, Philadelphia.

de Rijke, Munro, K.P., Zurita, M.D.M., 2016. The great artesian basin: a contested
resource environment of subterranean water and coal seam gas in Australia. Soc.
Nat. Resour. 29, 696-710. https://doi.org/10.1080,/08941920.2015.1122133.

Robins, R., 2012. The controversy over GM canola in Australia as an ontological politics.
Environ. Values 21, 185-208. (https://www.jstor.org/stable/23240361).

Rolstad, J., Gjerde, ., Szetersdal, M., 2002. Use of indicator species to assess forest
continuity: a critique. Conserv. Biol. Vol. 16 (Issue 1), 253-257. https://doi.org/
10.1046/j.1523-1739.2002.00552.x.

Rommetvedt, H., 1998. Norwegian parliamentary committees: performance, structural
change and external relations. J. Legis. Stud. 4 (1), 60-84. https://doi.org/10.1080/
13572339808420539.

Rommetvedt, H., 2002. Politikkens Allmenngjgring Og Den Ny-pluralistiske
Parlamentarismen. Fagbokforlaget, Bergen.

Rothe, D., 2017. Seeing like a satellite: Remote sensing and the ontological politics of
environmental security. Secur. Dialog. 48, 334-353 https://doi.org/10.1177%
2F0967010617709399.

Sabima (Samarbeidsradet for biologisk mangfold), 2003. Hgringssvar pa utkast til
forskrift om tilskudd til spesielle miljgtiltak i landbruket og forskrift om tilskudd til
neerings- og miljgtiltak i skogbruket. Available at: (https://www.regjeringen.
no/globalassets/upload/kilde/1d/hdk/2003,/0026/ddd/pdfv/195008-miljotilta
k_-sabima.pdf) [accessed August 21 2020].

Simon, S., Randalls, S., 2016. Geography, ontological politics and the resilient future.
Dialog-. Hum. Geogr. 6, 3-18 https://doi.org/10.1177%2F2043820615624047.

Simonsson, P., Gustafsson, L., Ostlund, L., 2015. Retention forestry in Sweden: driving
forces, debate and implementation 1968-2003. Scand. J. For. Res. 30 (2), 154-173.
https://doi.org/10.1080/02827581.2014.968201.

Sismondo, S., 2015. Ontological turns, turnoffs and roundabouts. Soc. Stud. Sci. 45 (3),
441-448 https://doi.org/10.1177%2F0306312715574681.

Sgrlie, H.A., 2019. “Siste utvei for “Siste sjanse”-miljget.”The Norwegian Forest Owner’s
Federation. Available at: (https://skogeier.no/siste-utvei-for-siste-sjanse-miljoet/)
[accessed.

Stake, R.E., 1995. The Art of Case Study Research. Sage Publishing, Thousand Oaks.

Sténs, A., Roberge, J.M., Lofmarck, E., Beland Lindahl, K., Felton, A., Widwark, C.,
Rist, L., Johansson, J., Nordin, A., Nilsson, U., Laudon, H., Ranius, T., 2019. From
ecological knowledge to conservation policy: a case study on green tree retention
and continuous-cover forestry in Sweden. Biodivers. Conserv. 28, 3547-3574.

Sullivan, S., 2017. What’s ontology got to do with it? On nature and knowledge in a
political ecology of the *green economy’. J. Political Ecol. 24, 217-242. https://doi.
org/10.2458/v24i1.20802.

The Government, 2004. M-3/2004 Forskrift om tilskudd til skogbruksplanlegging med
miljpregistreringer. Available at: (https://www.regjeringen.no/no/dokumentarkiv/
Regjeringen-Bondevik-II/lmd/Rundskriv/2004/m-32004-forskrift-om-tilskudd-til-sk
ogbr/id425454/) [accessed September 20 2020].

The Norwegian Forest Owner’s Federation, 2017. Har fjernet 8000 skjstselsrdd for
naturtyper i skog. Available at: (https://skog.no/har-fiernet-8000-skjotselsrad-for-n
aturtyper-i-skog/) [accessed April 15 2020].

Turnhout, E., 2018. The politics of environmental knowledge. Conserv. Soc. Vol. 16 (No.
3), 363-371. (https://www.jstor.org/stable/26500647).

UN (United Nations), 2015. Transforming Our World: The 2030 Agenda for Sustainable
Development. Available at: (https://sdgs.un.org/sites/default/files/publications
/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf)
[accessed September 20 2021].

van Heur, B., Leydesdorff, L., Wyatt, S., 2012. Turning to ontology in STS? turning to STS
through ‘ontology’. Soc. Stud. Sci. Vol. 43 (Issue 3), 341-362 https://doi.org/
10.1177%2F0306312712458144.

Whatmore, S.J., 2013. Earthly powers and affective environments: an ontological politics
of flood risk. Theory Cult. Soc. 30, 33-50 https://doi.org/10.1177%
2F0263276413480949.

de Wit, S., 2018. Victims or masters of adaptation? how the idea of adaptation to climate
change travels up and down to a village in Simanjiro, Maasailand Northern
Tanzania. Sociologus 68, 21-41. https://doi.org/10.3790/s0c.68.1.21.

Woolgar, S., Lezaun, J., 2013. The wrong bin bag: a turn to ontology in science and
technology studies? Soc. Stud. Sci. 43 (3), 321-340 https://doi.org/10.1177%
2F0306312713488820.

Yates, J.S., Harris, L.M., Wilson, N.J., 2017. Multiple ontologies of water: politics,
conflict and implications for governance. Environ. Plan. D. -Soc. Space 35, 797-815
https://doi.org/10.1177%2F0263775817700395.

Zegwaard, A., Petersen, A.C., Wester, P., 2015. Climate change and ontological politics in
the Dutch Delta. Clim. Change 132, 433-444. https://doi.org/10.1007/510584-014-
1259-0.


https://doi.org/10.4135/9781446212516
https://ipbes.net/sites/default/files/inline/files/ipbes_global_assessment_report_summary_for_policymakers.pdf
https://ipbes.net/sites/default/files/inline/files/ipbes_global_assessment_report_summary_for_policymakers.pdf
https://www.ipcc.ch/site/assets/uploads/2018/10/SR15_SPM_version_stand_alone_LR.pdf
https://www.ipcc.ch/site/assets/uploads/2018/10/SR15_SPM_version_stand_alone_LR.pdf
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref28
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref28
https://doi.org/10.1016/j.geoforum.2014.07.009
https://doi.org/10.1016/j.geoforum.2014.07.009
https://doi.org/10.1080/09505431.2018.1544232
https://doi.org/10.1016/j.envsci.2009.12.003
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref32
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref32
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref32
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref32
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref33
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref33
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref34
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref34
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref35
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref35
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref36
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref36
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref36
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref37
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref37
https://doi.org/10.3167/sa.2020.640102
https://doi.org/10.1016/j.geoforum.2011.09.002
https://doi.org/10.1016/j.geoforum.2011.09.002
http://lager.biofokus.no/sis-rapport/sistesjanserapport_2002-11.pdf
http://lager.biofokus.no/sis-rapport/sistesjanserapport_2002-11.pdf
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref41
https://doi.org/10.1016/j.biocon.2020.108843
https://www.regjeringen.no/no/dokumenter/stmeld-nr-17-1998-/id192088/
https://www.regjeringen.no/no/dokumenter/stmeld-nr-17-1998-/id192088/
https://doi.org/10.1111/j.1467-954X.1999.tb03483.x
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref44
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref44
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref45
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref45
https://doi.org/10.1080/09505431.2015.1081502
https://doi.org/10.2458/v25i1.22388
https://doi.org/10.2458/v25i1.22388
https://doi.org/10.5812/sdme.67670
https://doi.org/10.5812/sdme.67670
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref49
https://doi.org/10.17351/ests2017.59
https://doi.org/10.17351/ests2017.59
https://doi.org/10.4103/cs.cs_18_95
https://doi.org/10.4103/cs.cs_18_95
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref52
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref52
https://doi.org/10.1080/08941920.2015.1122133
https://www.jstor.org/stable/23240361
https://doi.org/10.1046/j.1523-1739.2002.00552.x
https://doi.org/10.1046/j.1523-1739.2002.00552.x
https://doi.org/10.1080/13572339808420539
https://doi.org/10.1080/13572339808420539
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref57
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref57
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref58
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref58
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref58
https://www.regjeringen.no/globalassets/upload/kilde/ld/hdk/2003/0026/ddd/pdfv/195008-miljotiltak_-sabima.pdf
https://www.regjeringen.no/globalassets/upload/kilde/ld/hdk/2003/0026/ddd/pdfv/195008-miljotiltak_-sabima.pdf
https://www.regjeringen.no/globalassets/upload/kilde/ld/hdk/2003/0026/ddd/pdfv/195008-miljotiltak_-sabima.pdf
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref59
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref59
https://doi.org/10.1080/02827581.2014.968201
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref61
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref61
https://skogeier.no/siste-utvei-for-siste-sjanse-miljoet/
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref62
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref63
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref63
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref63
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref63
https://doi.org/10.2458/v24i1.20802
https://doi.org/10.2458/v24i1.20802
https://www.regjeringen.no/no/dokumentarkiv/Regjeringen-Bondevik-II/lmd/Rundskriv/2004/m-32004-forskrift-om-tilskudd-til-skogbr/id425454/
https://www.regjeringen.no/no/dokumentarkiv/Regjeringen-Bondevik-II/lmd/Rundskriv/2004/m-32004-forskrift-om-tilskudd-til-skogbr/id425454/
https://www.regjeringen.no/no/dokumentarkiv/Regjeringen-Bondevik-II/lmd/Rundskriv/2004/m-32004-forskrift-om-tilskudd-til-skogbr/id425454/
https://skog.no/har-fjernet-8000-skjotselsrad-for-naturtyper-i-skog/
https://skog.no/har-fjernet-8000-skjotselsrad-for-naturtyper-i-skog/
https://www.jstor.org/stable/26500647
https://sdgs.un.org/sites/default/files/publications/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
https://sdgs.un.org/sites/default/files/publications/21252030%20Agenda%20for%20Sustainable%20Development%20web.pdf
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref66
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref66
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref66
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref67
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref67
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref67
https://doi.org/10.3790/soc.68.1.21
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref69
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref69
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref69
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref70
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref70
http://refhub.elsevier.com/S1462-9011(22)00263-5/sbref70
https://doi.org/10.1007/s10584-014-1259-0
https://doi.org/10.1007/s10584-014-1259-0

	Segmented forest realities: The ontological politics of biodiversity mapping
	1 Introduction
	2 Siste sjanse and Environmental Inventories in Forests
	3 Ontological politics
	4 The political segments of Norwegian forest governance
	5 Methods and data
	6 Segmented forest ontologies
	6.1 Similarities between SiS and EiF
	6.2 Different forest realities
	6.3 A scientific methodology?
	6.4 Management decision process
	6.5 Political segments of biodiversity mapping

	7 Political implications of segmented forest ontologies
	Declaration of Competing Interest
	Data Availability
	References


