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Abstract Sustainability certificates are increasingly used
as tools for shaping bioeconomic production processes and
trade. However, their specific effects are subjected to
debate. A multitude of certificate schemes and standards
are currently in use, defining and measuring sustainability
in the bioeconomy in highly varying ways. Different
representations of environmental effects, resulting from the
use of different standards or scientific methods in
certification, can have very real implications for how,
where and to which degree bioeconomic production can be
conducted and the environment will be conserved. Further,
the implications for bioeconomic production practices and
management embedded in the environmental knowledge
employed in bioeconomic sustainability certificates will
produce different winners and losers, and privilege some
societal or individual concerns at the expense of others. In
this way, sustainability certificates share some
characteristics with other standards and policy tools that
embody political contingencies, but are presented and often
understood as objective and neutral. The paper argues that
the politics of environmental knowledge involved in these
processes warrant more awareness, scrutiny and explicit
consideration from decision makers, policy developers and
researchers.
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INTRODUCTION

The utilization of renewable biological resources for
products such as food, feed, timber and bioenergy is seen
by many as an opportunity to supersede the era of fossil
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resources. This includes key political institutions such as
the OECD and the EU (OECD 2009; EU 2018). In the
more optimistic versions of this narrative, the bioeconomy
promises to foster human health and nutrition and secure
sustainable supplies of energy, water and raw materials, all
while preserving soils, climate and the environment (Lin-
dahl et al. 2017; Delbriick 2018; Asdal et al. 2021).
However, this presupposes that bioeconomic production
based on renewable resources is sustainable, in the sense
that it can be conducted in a longer term without negative
environmental or societal effects. Counter to some of the
currently established narratives, sustainability is not an
implicit result of the bioeconomy, and being based on
renewable resources does not make the bioeconomy
inherently sustainable (De Besi and McCormick 2015).
Additionally, the expanding bioeconomy scenario implies a
significant intensification in bioeconomic production,
making the environmental impact equally more intensive
(Sundnes et al. 2020; Rusch et al. 2022). Given that a
significant part of ensuring sustainability in the bioecon-
omy is currently delegated to the use of certificate schemes
and standards, rather than through legislation and govern-
ment regulation (Angelstam et al. 2013; Lofmarck et al.
2017; Kleinschroth et al. 2019a, b), the role and effects of
certificates and standards warrant scrutiny from decision
makers and policy developers, as well as researchers.

In this paper, we first present the background of current
bioeconomic sustainability certificates by shortly describ-
ing the history of certificate schemes in general, as well as
the sustainability concept. Then, we draw on approaches
that analyze the politics of environmental knowledge, and
in particular the concept of °‘selective representations’
(Turnhout 2018), to discuss the emerging literature on
bioeconomic sustainability certificates. Subsequently, we
illustrate our argument with an example of a bioeconomic
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sustainability certificate scheme, namely the establishment
of PEFC in Norway, before we conclude.

BIOECONOMIC SUSTAINABILITY
CERTIFICATES

Certificates are often presented as powerful tools for shaping
bioeconomic production processes and trade, but their
specific effects are subjected to debate (Corsin et al 2007;
Lytton 2014; Fouilleux & Loconto 2017; Loconto and
Hatanaka 2018; Majer et al 2018). Being voluntary and often
established by private organizations, they represent a form of
regulation outside of government, or self-regulation. A
multitude of certificates and related schemes are currently in
use, aiming to improve the environmental sustainability of
bioeconomic activity [e.g., USDA Organic, Carbon Foot-
print, The Program for the Endorsement of Forest Certifi-
cation (PEFC), Forest Stewardship Council (FSC),
American Tree Farm System (ATFES), The European Union
Timber Regulation (EUTR), Sustainable Forestry Initiative
(SFI), Aquaculture Stewardship Council (ACS), Global
Aquaculture Alliance (GAA), Friends of the Sea (FoS), and
Marine Stewardship Council (MSC)]. A number of such
international certifications adapt their requirements to dif-
ferent national contexts, and, additionally, there exists a
great number of national and local schemes. The complex
certification landscape is continually changing with the
development of new initiatives and schemes.

In a broader perspective, current certificates are a result of
several developments in the twentieth century (Busch 2011).
Most importantly, changes in commodity production,
transportation and communication altered the relationship
between producers, traders, and consumers. Food sold by the
farmer at the market was replaced by food produced miles
away, then transported, processed and packaged—involving
a large number of people that the consumer never met. Trust
rooted in stable and close relationships between seller and
buyer on a local scale, could not be uphold in the modern,
large-scale commodity chains (Zachmann and @stby 2011;
Finstad 2013; Plasil et al. 2022; Stokland 2022). Further,
governments have imposed extensive regulations on bio-
production to safeguard public health and the environment,
but the scope and effectivity of these regulations are fre-
quently questioned. They do not guarantee public trust and
will not necessarily help producers promote their com-
modities as particularly healthy or environmentally friendly.

Voluntary and privately managed certificates, labels and
standards have become major tools employed to counteract
the loss of trust in modern globalized commodity production,
in recent decades also in relation to consumers’ trust in
companies that claim to be sustainable and environmentally
responsible (Lien and Nerlich 2004; Busch 2011; Zachmann

2011; Finstad et al. 2022). Such schemes are typically either
stricter than government regulations, or they emphasize
aspects of the products or the production process that regu-
lations do not adequately cover. Interestingly, the relation-
ship between voluntary certification schemes and
government regulations can be quite complex or opaque.
National legislation may even invoke private certification
standards over which the state has no direct influence—as
with the implementation of the PEFC standard for forestry in
Norway,' which we will discuss shortly.

Sustainability is a central concept for most bioeconomic
certificate schemes that involve environmental aspects. This
is not surprising, as it has become an omnipresent buzzword
since the United Nations adopted the concept in the 1980s,
and through UN initiatives such as the 1992 Rio Earth
Summit, the 2005 Millennium Development Goals (MDGs),
and the 2015 Sustainable Development Goals (SDGs)
(Cardonna 2018). Sustainability is a standard feature of
current public and political discourse, and almost any busi-
ness of a certain size has pointed out which SDGs they are
contributing to. Many different definitions have attempted to
operationalize sustainability. The most prevalent definition
still seems to be the one proposed by the Brundtland Com-
mission: “development that meets the needs of the present
without compromising the ability of future generations to
meet their own needs” (World Commission on Environment
and Development 1987). This definition is, however, so
broad that it allows for countless interpretations when
applied on a local and practical level (Dernbach 2003). Over
time, sustainability has been conceptualized in multiple and
shifting ways by different actors, and there has never been
any real agreement on what constitutes sustainability
(Robinson 2004; Cardonna 2014; Borowy 2018; Warde
2018; Mensah 2019; Purvis et al. 2019).

Parallel to the high-level international debates and the
efforts of the UN system to achieve sustainability, a
heterogeneous complex of sustainability standards and
certificates has developed. In many ways, standards and
certification schemes have become the leading governance
mechanism for determining in practice what constitutes
sustainability, and how to measure and assess it (Fransen
2015; Milder et al. 2015; Loconto and Hatanaka 2018). The
prominent position granted to such instruments is related to
a broader trend in natural resource governance towards
voluntary agreements and self-regulation (Lofmarck et al.
2017). Certification schemes can be organized by inde-
pendent institutions that develop standards for sustain-
ability, and implementation is usually overseen by
accredited third-party certifiers who audit compliance

! Another example include a regulation in Gabon which made FSC
certification compulsory for forest concessions by 2022 (Karsenty
2019).
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(Loconto and Busch 2010; Fouilleux and Loconto 2017,
Loconto 2017). Schemes can, however, also be developed
at the initiative of producers, for example through national
or international trade organizations. Either way, sustain-
ability certificate schemes attain much of their legitimacy
from the use of standards and audits typically associated
with apolitical, scientific, and objective methods (Porter
1995; Power 1997).

THE POLITICS OF ENVIRONMENTAL
KNOWLEDGE

Defining, measuring, and assessing sustainability in the
bioeconomy is not a straight-forward matter, however. A
substantial body of literature examines standards in their
various forms (e.g., codes of conduct, guidelines, check-
lists, and regulations) and in numerous fields (e.g., elec-
tricity, food safety, healthcare, industry, information
technology, and biodiversity) (Bowker and Star 1999;
Miller and Rose 2008; Busch 2011; Stokland 2015, 2016).
This literature has been expanded by an emerging research
focus on sustainability standards and certificates. Some of
these studies have attempted to improve current certifi-
cates, while others have been critical (Hatanaka 2010;
Ransom et al. 2017; Loconto and Hatanaka 2018). In
particular, the third-party model has been criticized for
privileging quantitative and standardized knowledge over
contextual and experience-based knowledge, thus also
marginalizing ‘lay’ actors and producers of knowledge that
do not employ strictly scientific-industrial production
methods (Cheyns 2011; Ransom et al. 2017; Loconto &
Hatanaka 2018).

Use of knowledge in sustainability certificates is, how-
ever, an issue that is not restricted to the privileging of
scientific and expert knowledge over other forms of
knowledge. The political implications embedded in the
scientific knowledge used in certification schemes, and in
particular in the choice of which scientific knowledge and
methods to employ, warrant more scrutiny. It is a funda-
mental insight from social science that scientific and expert
knowledge is neither objective nor neutral, opening the
way for approaches such as ‘the social construction of
scientific knowledge’ (Bloor 1976; Knorr-Cetina 1981),
‘post-normal science’ (Funtowicz and Ravetz 1993), ‘sit-
uated knowledges’ (Haraway 1988), and actor-network
theory (Law and Hassard 1999; Latour 2005). There are
many aspects and approaches in the wider social scientific
literature on scientific knowledge that are potentially useful
for studies of bioeconomic sustainability certificates. A
thorough exploration of these is beyond the scope of this
paper. Here, we focus on two aspects, namely what Esther
Turnhout has termed ‘selective representations’ (2018),
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and the political implications embedded in them. This also
means that we focus more on the politics of knowledge
related to production and use of knowledge in certificates
and standards, than on audits, verification and other control
mechanisms that is usually built into them. The latter is an
additional site for politics of knowledge, which has been
more thoroughly examined elsewhere (Eden 2008; Konefal
and Hatanaka 2011; Cook et al. 2016).

Scientific knowledge aims to represent reality by use of
scientific methods, which among other things employs
categories and classifications to order and make sense of
the world (Latour 1987; Bowker and Star 1999). Although
they often become naturalized and seemingly self-evident
ways of understanding, such as the Red Lists representing
threatened species (Jgrstad & Skogen 2010; Stokland
2016), such categorizations and classifications are human
made (Foucault 1970; Bowker and Star 1999). Further,
scientific knowledge does not only represent reality, it is
also constitutive of that very reality when its representa-
tions become naturalized or, in other words, what we take
to be reality (Callon 2007; Law 2009). Due to the cate-
gorizations and classifications, which purpose is to simplify
and make reality legible, scientific knowledge do not
account for the full complexity of the matter in question
(Scott 1998). Rather, some aspects of reality are fore-
grounded, while others are marginalized or ignored
(Turnhout et al. 2007; Turnhout 2009). Therefore, the
representation of reality resulting from specific scientific
studies or expert assessments can best be described as
partial, or ‘selective representations’, which focus on some
aspects and leave others out (Turnhout 2018). Since dif-
ferent methods and indicators will produce selective rep-
resentations that regularly differ, the choice of scientific
method or approach will, to various degrees, be associated
with different representations of reality. In the case of
environmental knowledge employed in bioeconomic sus-
tainability certificate schemes, the use of different stan-
dards, ways of measuring and auditing produce selective
and different representations of the environmental effects
of bioeconomic production.

The choice of categories, classifications and associated
methods or indicators is, however, not merely an epistemo-
logical issue, in which the aim must be to arrive at the best
possible representation of the environmental effects in
question (Latour 2004; Turnhout 2018). The different,
selective representations of the environmental effects of
bioeconomic production embody different political impli-
cations. As we will illustrate, different representations of
environmental effects can have very real and concrete
implications for how, where and to which degree bioeco-
nomic production can take place and at the same time protect
the environment. Further, the implications for bioeconomic
production practices and management embedded in the
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environmental knowledge employed in bioeconomic sus-
tainability certificates will privilege some societal or indi-
vidual concerns over others, and the end result is often
closely tied to distribution of power. Thus, the politics of
environmental knowledge refers to the political implications
involved in the composition of scientific methods, defini-
tions, categories, classifications and ways to measure and
assess, in which some aspects of nature are foregrounded and
others left out (Turnhout 2018).

PEFC IN NORWAY

In the case of establishing forest certification in Norway, the
development of two different biodiversity mapping method-
ologies led to controversy over which one represented biodi-
versity most appropriately in relation to sustainable forestry.
The prevalent certification scheme in Norwegian forestry is
PEFC Norway, a branch of the international PEFC (Pro-
gramme for the Endorsement of Forest Certification) organi-
zation. PEFC Norway was established in 1999, shortly after
the initiation of the PEFC internationally. Until 2011 PEFC
Norway was informed by the Living Forest standard for
sustainable forestry. Resulting from a partnership begun in
1995 between parties representing environmental-, forestry-,
and outdoor recreation interests, the Living Forest-standard
was completed in 1998 (Levende skog, 1998). The original
version stipulated 17 requirements for forestry to be certified
as environmentally sustainable, whereas the revised version of
2006 contained 25 requirements (Levende skog 2006).
However, in the 2010 revision the parties failed to reach an
agreement on the use of potentially invasive alien tree species.
Subsequently, negotiations broke down between environ-
mental and outdoor recreation NGOs on the one hand, and
forestry interests (predominantly forest owners’ organiza-
tions) on the other (Andresen 2013). The following year, in
2011, the Living forest-standard was abolished and succeeded
by a PEFC Norway standard after ratification from PEFC
(PEFC Norway 2011). Since then, forest certification in
Norway has been undertaken by the forestry sector itself,
formally overseen by private certifiers which are appointed by
forest owners’ organizations.’

Although  the  sustainable  forest  certification
scheme evoked controversy from an early stage, the criticism
escalated with the resignation of the environmental interest
groups from the scheme. In the following, we focus on one of

2 FSC (Forest Stewardship Council) certification has had limited use
in Norway, but is now expanding, and a Norwegian version has
recently been accepted by FSC. Internationally, the FSC certification
scheme has been a site for methodological disagreements paralleled
by those we describe here for PEFC in Norway, in particular in
relation to the efforts of FSC to conserve intact forest landscapes on
global scale (Kleinschroth et al. 2019a, b).

the requirements of the standards that has been subjected to
considerable debate, namely that of efforts to maintain overall
biodiversity through conserving woodland key habitats.

In 1992, preceding the Living forest collaboration by three
years, a group of conservation biologists introduced a
methodology for biodiversity mapping in Norway’s boreal
forests. The group, called Last Chance (‘Siste sjanse’), was
part of Friends of the Earth Norway’s local branch in Oslo and
Akershus. Their methodology was heavily inspired by the
activities of the Swedish group A step ahead (‘Steget fore’)
whose core belief was that biodiversity in productive forests
could be more or less maintained by refraining from logging
certain biodiverse-rich areas. The task, then, was to locate
such areas. Last Chance issued several handbooks and reports,
instructing mappers on how to perform such mapping (Siste
sjanse 1993; Haugset et al. 1996; Lgvdal et al. 2002). In sum,
these constituted a distinctive methodology that came to be
known as the Siste sjanse-method (SiS). The publications of
Last Chance largely focused on explaining how areas of
particular importance for biodiversity could be located.
Referred to as woodland key habitats, these were to be iden-
tified according to various criteria, such as red-listed species
and species indicative of old-growth forests.

SiS required mappers to be educated in conservation
biology and thus competent to make assessments in the
field. In fact, the methodology relied on them to perform a
practice termed biological discretion. Last Chance claimed
that while classification could be useful, nature in many
cases was too complex for standardized methodologies to
sufficiently locate biologically rich areas. Therefore, a
specific task in the procedure to identify woodland key
habitats was dedicated to the mappers’ own evaluation and
judgement. After identification, the habitats would be
plotted into maps to help forest owners and others in for-
estry management to avoid future loss of biodiversity.

With the introduction of the Living forest-standard in 1998
came a requirement devoted specifically to the preservation of
woodland key habitats. The standard stated that mapping had
to be carried out and that the environmental values of the
identified woodland key habitats had to be documented and
maintained. With regards to size, the standard stipulated that
forest properties below 50 hectares had to attain a minimum of
0.5 hectares, and that for larger forest properties 1% of the
surface had to be maintained. However, the standard also
noted that for the moment, mapping should be based on cur-
rent methodology, until the results from initiated research
projects were ready (Levende skog 1998).

During the same year, the Ministry of Agriculture
allocated funds directly to the Norwegian Institute for
Forest Research (NISK), earmarked for the research project
Environmental Inventories in Forests (EiF). According to
the Ministry, a more scientifically sound methodology was
needed for biodiversity mapping in forests (The Ministry of
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@ Springer

www.kva.se/en



Ambio

Agriculture 1998; Klgvstad 2015). In many respects, the
resulting EiF-methodology resembled that of SiS. Both
aimed to locate biodiverse areas through fieldwork and to
protect these when conducting forestry. Both also made use
of the concept of woodland key habitats. In fact, the two
would often be lumped together under the common des-
ignation of woodland key habitat-registration. However,
there were important differences in how the two method-
ologies conceptualized and identified such habitats, or, in
other words, in how they enacted ‘selective representa-
tions’ of the forests in question.

The question of descriptive versus normative tasks, and
thus distinguishing mapping from management, was cen-
tral to the differences between SiS and EiF. With the
launch of EiF, the leader of the research project stated that
previous registration practices had failed to distinguish
between them. Alluding to SiS, he argued that this mapping
methodology had wrongfully assumed that woodland key
habitats could simply be found. This was not the case, he
claimed. Such habitats were rather to be considered as
measures to prevent biodiversity loss, a view that was also
expressed in the Living forest-standard (Levende skog
1998). Woodland key habitats had little to do with regis-
tering biodiversity and more to do with decision making, in
this view (Gjerde 2000). Although SiS was not mentioned
explicitly in this case, the Ministry’s Forestry director later
launched a similar criticism directly against SiS in an
interview with a forestry journal (Klgvstad 2015). The
leader of the EiF-project also asserted that red-listed spe-
cies and other biodiversity occurrences had proven to be
less concentrated than what had previously been expected,
claims that later would be utilized by forestry companies to
defend EiF against objections from Last Chance and
environmental NGO’s (Gjerde 2000; Bghn 2007). In line
with the project’s observations, the EiF handbook expres-
sed only a moderate belief in the effectiveness of pre-
serving woodland key habitats to prevent biodiversity loss.
Rather, it suggested that other measures, such as preserving
single occurrences of biodiversity, often small habitats
such as dead trees, could be more appropriate (Baumann
and Gjerde 2002). EiF also embodied a different logic for
determining if and how occurrences of biodiversity con-
stituted areas that were worthy candidates for woodland
key habitat status. In contrast to the use of discretion in SiS,
occurrences were counted in EiF and standardized limits
for each geographical region were set to determine satis-
factory levels of biodiversity concentrations. Hence, EiF
and SiS would often yield divergent representations of
woodland key habitats in particular areas, according to the
‘selections’ exercised in the composition of their
methodologies.

The Ministry’s Forestry director, in the EiF handbook’s
foreword, emphasized that decisions were up to the forest
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owners themselves and that mapping would not compro-
mise their alternatives, but rather the opposite. He further
noted that the EiF-process presumed that forest economy
would be taken into account, too, when assessing which
areas should be logged or preserved (Ekanger 2002).

Although the Ministry had no formal roles in the Living
forest-standard and PEFC, their involvement in EiF was
decisive. Another crucial incident happened in 2004, when
the Ministry revised the regulations for subsidies to envi-
ronmental measures under the Forestry Act. Whereas the
regulations of 2001 also accepted “other similar scientifi-
cally documented methods”, those of 2004 accepted only
EiF (The Norwegian Government 2001, 2004). The chan-
ges delegitimized SiS and more or less put an end to its use
in a forestry context. Several environmental organizations
objected to the process with little success (Norges
Naturvernforbund 2003; SABIMA 2003). The controversy
reached a climax when the National Committee for
Research Ethics in Science and Technology (NENT)
launched an investigation of the Ministry after allegations
that it had violated the ethical standards for research
funding. Eventually, the investigation ruled in favor of the
Ministry (NENT 2004; Gulbrandsen 2008).

A further twist in this case is the power granted to the
PEFC standard in Norwegian legislation. The Forestry Act,
which is under the domain of the Ministry for Agriculture
and not the Ministry for Environment, includes regulations
setting out rudimentary environmental requirements for
logging and other forestry activities. Interestingly, the
regulations refer explicitly to the requirements of the PEFC
standard, albeit in a general and opaque way (§4 and 5,
FOR-2006-06-07-593  2006). However, Norwegian
authorities have no role in the development of the PEFC
standard, and no jurisdiction over certified parties’ com-
pliance with its requirements. In fact, the scope of the legal
connection between the act and the PEFC standard has
never been settled and remains a legal “grey zone”. But the
fact remains that the state opts to enforce environmental
protection requirements in forestry through a private cer-
tification scheme—a scheme over which the state has no
direct influence.

Thus, the SiS and EiF methodologies for identifying
woodland key habitats, although similar in many respects,
embodied different political implications in terms of what
would be required of forestry practices under PEFC. In
their critique of SiS, proponents of EiF insinuated that SiS
mappers exerted too much influence through their use of
non-standardized and qualitative assessments of areas
worthy of being designated woodland key habitats, and
thus preservation. It was also required in SiS that mappers
should be educated in conservation biology, so this is
indeed a question of which actors are granted an opportu-
nity to influence the size and location of areas that should
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be preserved under PEFC. In EiF, on the other hand, the
standardized mapping practices left mappers with little
flexibility and little opportunity to exercise conservation
biology competence. However, insisting that woodland key
habitats were not simply existing in the forests, but rather
measures to be taken, EiF granted forest owners with more
flexibility in making decisions about the size and location
of areas to be preserved under PEFC than SiS (Aspgy and
Stokland 2022). The political implications of the environ-
mental knowledge in this case, therefore, was mainly
related to how much flexibility forest owners were granted
in deciding the size and location of areas to be preserved
under PEFC, and to which degree conservation biologists
could influence decisions. The political struggles related to
the application of the two methodologies under PEFC, and
the political force exerted by the Ministry of Agriculture in
ensuring that EiF prevailed over SiS, is indicative of the
importance of these political implications. Currently,
Norwegian regulations of sustainable forestry refers to the
PEFC standard rather than making its own requirements,
and this standard only accepts EiF as a mapping method-
ology for identifying areas that should be preserved when
logging. Therefore, we can conclude that the politics of
environmental knowledge in this case ended up favoring
forestry concerns over environmental ones.

CONCLUSION

Because of the real-world effects on production processes,
humans and the environment, the construction of envi-
ronmental sustainability certificates in the bioeconomy
should be considered an activity with political aspects.
Since the environmental knowledge employed by the cer-
tification schemes constitute selective representations, in
which different definitions and ways to measure and assess
sustainability implicate different winners and losers, the
production of environmental knowledge for bioeconomic
standards and certificates should also be considered an
activity with political aspects. In this way, sustainability
certificates and the associated production of environmental
knowledge share some characteristics with other standards
and policy tools that embody political contingencies, but
are presented and often understood as objective and
neutral.

We have shown an example of this in the case of the
sustainable forest certification scheme PEFC in Norway.
Two competing methodologies for mapping biodiversity-
rich areas, which were to be preserved during logging, was
developed in relation to the initiation of this standard. The
two methodologies had different political implications,
and, in the end, it was specified in the PEFC standard that
the one favoring forestry concerns over environmental

ones, which was also exclusively supported by the Ministry
of Agriculture, should be employed exclusively in the
identification of areas to be preserved.

Based on this, we argue that scrutinizing the politics of
environmental knowledge needs to go beyond critical
investigations of how quantitative and standardized
knowledge is often privileged over contextual and experi-
ence-based knowledge. This is not to say that the
marginalization of ‘lay’ actors and producers that do not
employ strictly scientific-industrial production methods has
become less important in the development and practices of
bioeconomic sustainability certificate schemes. It means,
however, that the politics involved in scientific knowledge
and standards, both regarding the composition of specific
methods and approaches, and the prioritization and
marginalization of different schemes, additionally warrants
more scrutiny.

When making decisions and developing policies, gov-
ernments and other decision makers should be more aware
of and explicitly consider the political implications of
certificate schemes and the environmental knowledge used
in them. These implications will often favor some actors
and societal concerns over others, and hence impact the
effects and potential achievement of the goals of decisions
and policies. There is also reason to discourage govern-
ments and decision makers from assuming that sustain-
ability certificate schemes and standards are objective
instruments, which perform regulation on bioeconomic
production outside of public government institutions in a
politically neutral way.

Acknowledgements This research was funded by the Research
Council of Norway, Grant No. 295191.

Funding Open access funding provided by Norwegian institute for
nature research.

Data availability Not applicable.
Declarations

Conflict of interest The authors have no relevant financial or non-
financial interests to disclose.

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

© The Author(s) 2023

@ Springer

www.kva.se/en


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Ambio

REFERENCES

Andresen, L. 2013. Levende Skog—forhandlinger & drsaker til
brudd. Master thesis, Norwegian University of Life Sciences,
Faculty of Environmental Sciences and Natural Resource
Management.

Angelstam, P., J.JM. Roberge, R. Axelsson, M. Elbakidze, K.-O.
Bergman, A. Dahlberg, E. Degerman, S. Eggers, et al. 2013.
Evidence-based knowledge versus negotiated indicators for
assessment of ecological sustainability: The Swedish Forest
Stewardship Council Standard as a case study. Ambio 42:
229-240. https://doi.org/10.1007/s13280-012-0377-z

Asdal, K., B. Cointe, B. Hobak, H. Reinertsen, T. Huse, S.R.
Morsman, and T. Malgy. 2021. ‘The good economy’: A
conceptual and empirical move for investigating how economies
and versions of the good are entangled. BioSocieties. https://doi.
org/10.1057/s41292-021-00245-5.

Aspgy, H., and H. Stokland. 2022. Segmented forest realities—The
ontological politics of biodiversity mapping. Environmental
Science and Policy 137: 120-127.

Baumann, C., and 1. Gjerde. 2002. Environmental inventories in
forests—biodiversity. A manual for conducting inventories of
forest habitats. Part 4: Guidelines for Ranking and Selection.
http://hdl.handle.net/11250/2559284. Accessed 10 May 2021.

Bloor, David. 1976. Knowledge and social imagery. London:
Routledge & Kegan Paul.

Bghn, N. 2007. Rgdlistearter og Trillemarka. Nationen, 16.01.2007.
Accessed 2 April 2020.

Borowy, 1. 2018. Sustainable development and the United Nations. In
Routledge handbook of the history of sustainability, ed. J.L.
Cardonna. London: Routledge.

Bowker, G.C., and S.L. Star. 1999. Sorting things out: Classification
and its consequences. Cambridge, MA: MIT Press.

Busch, L. 2011. Standards: Recipes for reality. Cambridge, MA: MIT
Press.

Callon, M. 2007. What does it mean to say the economics is
performative? In Do economists make markets? On the perfor-
mativity of economics, ed. D.A. MacKenzie, F. Muniesa, and L.
Siu, 311-357. Princeton: Princeton University Press.

Cardonna, J.L. 2014. Sustainability—a history. Oxford: Oxford
University Press.

Cardonna, J.L. 2018. Sustainability: A new historiography. In
Routledge handbook of the history of sustainability, ed. J.L.
Cardonna. London: Routledge.

Cheyns, E. 2011. Multi-stakeholder initiatives for sustainable agri-
culture: The limits of the ‘inclusiveness’ paradigm. In Governing
through standards, ed. S. Ponte, P. Gibbon, and J. Vestergaard,
210-235. Houndmills: Palgrave Macmillan.

Cook, W., S. Van Bommel, and E. Turnhout. 2016. Inside environ-
mental auditing: Effectiveness, objectivity, and transparency.
Current Opinion in Environment Sustainability 18: 33-39.

Corsin, F., S. Funge-Smith, and J. Clausen. 2007. A qualitative
assessment of standards and certification schemes applicable to
aquaculture in the Asia-Pacific region. RAP Publication
2007/25.

de Besi, M., and K. McCormick. 2015. Towards a bioeconomy in
Europe: National, regional and industrial strategies. Sustainabil-
ity 7: 10461-10478.

Delbriick, S. 2018. Future opportunities and developments in the
bioeconomy—A global expert survey. Berlin: German Bioecon-
omy Council.

Dernbach, J.C. 2003. Achieving sustainable development: The
Centrality and multiple facets of integrated decision making.
Indiana Journal of Global Legal Studies 10: 247-285.

© The Author(s) 2023
www.kva.se/en

Eden, S. 2008. Being fieldworthy: Environmental knowledge prac-
tices and the space of the field in forest certification. Environ-
ment and Planning D: Society and Space 26: 1018-1035.

Ekanger, 1. 2002. Environmental inventories in forests—an important
basis for environmental planning in forestry. In Environmental
inventories in forests—Biodiversity. A manual for conducting
inventories of forest habitats. Part 1: Background and principles,
ed. C. Baumann and I. Gjerde, 2-6. http://hdl.handle.net/11250/
2559278 Accessed 10 May 10 2021.

EU. 2018. A sustainable bioeconomy for Europe: Strengthening the
connection between economy, society and the environment.
Brussels: Directorate-General for Research and Innovation,
European Commission.

Finstad, T. 2013. Familiarizing food: Frozen food chains, technology,
and consumertrust, Norway 1940-1970. Food and Foodways 21:
22-45.

Finstad, T., S. Kvaal, H.B. Stokland, and P. @stby, eds. 2022. The new
food—technologies of governance in industrialized food systems,
1850-2016. Cappelen Damm, 296 pp. (In Norwegian).

FOR-2006-06-07-593. 2006. Regulations concerning sustainable
forestry. Oslo: Ministry of Agriculture and Food.

Foucault, M. 1970. The order of things: An archaeology of the human
sciences. London: Tavistock.

Fouilleux, E., and A. Loconto. 2017. Voluntary standards, certifica-
tion, and accreditation in the global organic agriculture field: A
tripartite model of techno-politics. Agriculture and Human
Values 34: 1-14.

Fransen, L. 2015. The politics of meta-governance in transnational
private sustainability governance. Policy Sciences 48: 1-25.
Funtowicz, S.O., and J.R. Ravetz. 1993. Science for the post-normal

age. Futures 25: 739-755.

Gjerde, 1. 2000. Miljgregistreringer i skog—fra internasjonale avtaler
til lokale skogbruksplaner. Utmark, No. 2. https://utmark.org/
portals/utmark/utmark_old/utgivelser/pub/2000-2/art/ivar-
gjerde-1.html. Accessed 9 June 2021.

Gulbrandsen, L.H. 2008. The role of science in environmental
governance: Competing knowledge producers in Swedish and
Norwegian Forestry. Global Environmental Politics 8: 99-122.

Haraway, D. 1988. Situated knowledges: The science question in
feminism and the privilege of partial perspective. Feminist
Studies 14: 575-599.

Hatanaka, M. 2010. Assessing rule-based governance mechanisms in
an era of scientism. journal of Rural Social Science 25: 141-159.

Haugset, T., M.H. Lie, and G. Alfredsen. 1996. Ngkkelbiotoper og
artsmangfold i skog. Oslo: Naturvernforbundet i Oslo og
Akershus.

Jgrstad, E., and K. Skogen. 2010. The Norwegian Red List between
science and policy. Environmental Science & Policy 13:
115-122.

Karsenty, A. 2019. Certification of tropical forests: A private
instrument of public interest? A focus on the Congo Basin.
Forest Policy and Economics. 106: 101974.

Kleinschroth, F., C. Garcia, and J. Ghazoul. 2019a. Reconciling
certification and intact forest landscape conservation. Ambio 48:
153-159. https://doi.org/10.1007/s13280-018-1063-6

Kleinschroth, F., T. Rayden, and J. Ghazoul. 2019b. The dilemma of
maintaining intact forest through certification. Frontiers in
Forests and Global Change 2: 72.

Klgvstad, A. 2015. “Miljgregistreringer i skog” med ny naturtype-
kartlegging. Norsk Skogbruk. 11: 18-20.

Knorr-Cetina, Karin. 1981. The manufacture of knowledge. Oxford:
Pergamon.

Konefal, J., and M. Hatanaka. 2011. Enacting third-party certification:
A case study of science and politics in organic shrimp
certification. Journal of Rural Studies 27: 125-133.

@ Springer


https://doi.org/10.1007/s13280-012-0377-z
https://doi.org/10.1057/s41292-021-00245-5
https://doi.org/10.1057/s41292-021-00245-5
http://hdl.handle.net/11250/2559284
http://hdl.handle.net/11250/2559278
http://hdl.handle.net/11250/2559278
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
https://utmark.org/portals/utmark/utmark_old/utgivelser/pub/2000-2/art/ivar-gjerde-1.html
https://doi.org/10.1007/s13280-018-1063-6

Ambio

Kuhn, T.S. 1962. The structure of scientific revolutions. Chicago:
University of Chicago Press.

Latour, B. 1987. Science in action: How to follow engineers and
scientists through society. Cambridge: Harvard University Press.

Latour, B. 2004. Politics of nature: How to bring the sciences into
democracy. Cambridge: Harvard University Press.

Latour, B. 2005. Reassembling the social: An introduction to actor-
network-theory. Oxford: Oxford UP.

Law, J. 2009. Seeing like a survey. Cultural Sociology 3: 239-256.

Law, J., and J. Hassard, eds. 1999. Actor network theory and after.
Oxford: Blackwell and the Sociological Review.

Levende skog. 1998. Standarder for et beerekraftig norsk skog-
bruk.Bransjeprosjektet for skog og miljg. http://www.
levendeskog.no/pdf/gronn.pdf.

Levende skog, 2006. Standard for et beerekraftig norsk skogbruk.

Lien, M.E., and B. Nerlich, eds. 2004. The politics of food. Oxford:
Berg.

Lindahl, K.B., A. Sténs, C. Sandstrom, J. Johansson, R. Lidskog, T.
Ranius, and J.-M. Roberge. 2017. The Swedish forestry model:
More of everything? Forest Policy and Economics 77: 44-55.

Loconto, A. 2017. Models of assurance: Diversity and standardization
of modes of intermediation. The Annals of the American
Academy of Political and Social Science 670: 1-21.

Loconto, A., and L. Busch. 2010. Standards, techno-economic
networks, and playing fields: Performing the global market
economy. Review of International Political Economy 17:
507-536.

Loconto, A., and M. Hatanaka. 2018. Participatory guarantee systems:
Alternative ways of defining, measuring, and assessing ‘sustain-
ability.” Sociologia Ruralis 58: 412-432.

Lofmarck, E., Y. Uggla, and R. Lidskog. 2017. Freedom with what?
Interpretations of “responsibility” in Swedish forestry practice.
Forest Policy and Economics 75: 34-40.

Lgvdal, 1., A. Heggland, G. Gaarder, @. Rgsok, D. Hjermann, and T.
Blindheim. 2002. Siste Sjanse metoden: En systematisk gjennom-
gang av prinsipper og faglig begrunnelse. Siste Sjanse—rapport
2002-11. http://lager.biofokus.no/sis-rapport/sistesjanserapport_
2002-11.pdf. Accessed 19 July 2021.

Lytton, T.D. 2014. Competitive third-party regulation: How private
certification can overcome constraints that frustrate government
regulation. Theoretical Inquiries in Law 15: 539.

Majer, S., S. Wurster, D. Moosmann, L. Ladu, B. Sumfleth, and D.
Thrin. 2018. Gaps and research demand for sustainability
certification and standardisation in a sustainable bio-based
economy in the EU. Sustainability 10: 2455.

Mensah, J. 2019. Sustainable development: Meaning, history, prin-
ciples, pillars, and implications for human action: Literature
review. Cogent Social Sciences 5: 1653531.

Milder, J.C., M. Arbuthnot, A. Blackman, S.E. Brooks, D. Giovan-
nucci, L. Gross, E.T. Kennedy, K. Komives, et al. 2015. An
agenda for assessing and improving conservation impacts of
sustainability standards in tropical agriculture. Conservation
Biology 29: 309-320.

Miller, P., and N. Rose. 2008. Governing the present: Administering
economic, social and personal life. Cambridge: Polity Press.

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

Norges Naturvernforbund (Norwegian Society for the Conservation of
Nature). 2003. Utkast til forskrift om tilskudd til spesielle
miljgtiltak i landbruket og tilskudd til neerings- og miljgtiltak i
skogbruket. https://www.regjeringen.no/globalassets/upload/
kilde/1d/hdk/2003/0026/ddd/pdfv/195389-miljotiltak_-
naturvernforb.pdf. Accessed 21 August 2020.

OECD. 2009. The bioeconomy to 2030: Designing a policy agenda.
Main Findings and Policy Conclusions. Paris: OECD report.

PEFC Norway. 2011. PEFC Skogstandard for et berekraftig
skogbruk. Oslo: PEFC Norway.

Plasil, T., H.B. Stokland, and P. @stby. 2022. From food safety to
environmental problem—the history of the date label in Norway.
In: The new food—technologies of governance in industrialized
food systems, 1850-2016, ed. T. Finstad, H.B. Stokland, P.
@stby, and S. Kvaal. Cappelen Damm (In Norwegian).

Porter, T.M. 1995. Trust in numbers: The pursuit of objectivity in
science and public life. Princeton: Princeton University Press.

Power, M. 1997. The audit society: Rituals of verification. Oxford:
Oxford University Press.

Purvis, B., Y. Mao, and D. Robinson. 2019. Three pillars of
sustainability: In search of conceptual origins. Sustainability
Science 14: 681-695.

Ransom, E., M. Hatanaka, J. Konefal, and A. Loconto. 2017. Science
and standards. In The Routledge handbook of the political
economy of science, ed. D. Tyfield, R. Lave, S. Randalls, et al.,
329-340. New York: Routledge.

Robinson, J. 2004. Squaring the circle? Some thoughts on the idea of
sustainable development. Ecological Economics 48: 369-384.

Rusch, G.M., J. Bartlett, M.O. Kyrkjeeide, U. Lein, J. Nordén, H.
Sandvik, and H. Stokland. 2022. A joint climate and nature cure:
A transformative change perspective. Ambio 51: 1459-1473.
https://doi.org/10.1007/s13280-021-01679-8

Sabima (Samarbeidsradet for biologisk mangfold). 2003. Hgringssvar
pd utkast til forskrift om tilskudd til spesielle miljptiltak i
landbruket og forskrift om tilskudd til neerings- og miljptiltak i
skogbruket. https://www.regjeringen.no/globalassets/upload/
kilde/1d/hdk/2003/0026/ddd/pdfv/195008-miljotiltak_-sabima.pdf.
Accessed 21 August 2020.

Scott, J.C. 1998. Seeing like a state. London: Yale University Press.

Siste sjanse, 1993. En hdndbok om skoggkologi og indikatorarter.
Naturvernforbundet i Oslo/Akershus. https://www.nb.no/items/
188d850f94df9f5de7e5e3350a1567b9?page=1&searchText=siste%
20sjanse%20en%20h%C3%A5ndbok. Accessed 28 August 2022.

Stokland, H.B. 2015. Field studies in absentia: Counting and
monitoring from a distance as technologies of government in
Norwegian wolf management (1960s-2010s). Journal of the
History of Biology 2015: 1-36.

Stokland, H.B. 2016. How many wolves does it take to protect the
population? Minimum viable population size as a technology of
government in endangered species management (Norway,
1970s-2000s). Environment and History 22: 191-227.

Stokland, H.B. 2020. Conserving wolves by transforming them? The
transformative effects of technologies of government in biodi-
versity conservation. Society and Animals 29: 1-21.

Stokland, H.B. 2022. Authentic and fake food—The political
consequences of cultural constructions. In The new food—
technologies of governance in industrialized food systems,
1850-2016, ed. T. Finstad, H.B. Stokland, P. @stby, and S.
Kvaal. Cappelen Damm (In Norwegian).

Sundnes, F., M. Karlsson, F.M. Platjouw, F. Maria Platjouw, N.
Clarke, @. Kaste, S. Valinia, et al. 2020. Climate mitigation and
intensified forest management in Norway: To what extent are
surface waters safeguarded? Ambio 49: 1736-1746. https://doi.
org/10.1007/s13280-020-01357-1

The Ministry of Agriculture. 1998. St.meld. nr. 17 (1998-99).
Verdiskaping og miljp—muligheter i skogsektoren. https://
www.regjeringen.no/no/dokumenter/stmeld-nr-17-1998-/
1d192088/. Accessed 7 July 2020.

The Norwegian Government. 2001. Forskrift om tilskudd til miljptil-
tak i skog. https://lovdata.no/dokument/SFO/forskrift/2001-10-
24-1247. Accessed 1 April 2022.

The Norwegian Government. 2004. M-3/2004 Forskrift om tilskudd
til skogbruksplanlegging med miljpregistreringer. https://www.
regjeringen.no/no/dokumentarkiv/Regjeringen-Bondevik-11/lmd/

© The Author(s) 2023

@ Springer

www.kva.se/en


http://www.levendeskog.no/pdf/gronn.pdf
http://www.levendeskog.no/pdf/gronn.pdf
http://lager.biofokus.no/sis-rapport/sistesjanserapport_2002-11.pdf
http://lager.biofokus.no/sis-rapport/sistesjanserapport_2002-11.pdf
https://www.regjeringen.no/globalassets/upload/kilde/ld/hdk/2003/0026/ddd/pdfv/195389-miljotiltak_-naturvernforb.pdf
https://www.regjeringen.no/globalassets/upload/kilde/ld/hdk/2003/0026/ddd/pdfv/195389-miljotiltak_-naturvernforb.pdf
https://www.regjeringen.no/globalassets/upload/kilde/ld/hdk/2003/0026/ddd/pdfv/195389-miljotiltak_-naturvernforb.pdf
https://doi.org/10.1007/s13280-021-01679-8
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.nb.no/items/188d850f94df9f5de7e5e3350a1567b9?page=1&searchText=siste%20sjanse%20en%20h%C3%A5ndbok
https://www.nb.no/items/188d850f94df9f5de7e5e3350a1567b9?page=1&searchText=siste%20sjanse%20en%20h%C3%A5ndbok
https://www.nb.no/items/188d850f94df9f5de7e5e3350a1567b9?page=1&searchText=siste%20sjanse%20en%20h%C3%A5ndbok
https://doi.org/10.1007/s13280-020-01357-1
https://doi.org/10.1007/s13280-020-01357-1
https://www.regjeringen.no/no/dokumenter/stmeld-nr-17-1998-/id192088/
https://www.regjeringen.no/no/dokumenter/stmeld-nr-17-1998-/id192088/
https://www.regjeringen.no/no/dokumenter/stmeld-nr-17-1998-/id192088/
https://lovdata.no/dokument/SFO/forskrift/2001-10-24-1247
https://lovdata.no/dokument/SFO/forskrift/2001-10-24-1247
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/

Ambio

Rundskriv/2004/m-32004-forskrift-om-tilskudd-til-skogbr/
1d425454/. Accessed 20 September 2020.

Turnhout, E. 2009. The effectiveness of boundary objects: The case of
ecological indicators. Science and Public Policy 36: 403-412.

Turnhout, E. 2018. The politics of environmental knowledge.
Conservation and Society 16: 363-371.

Turnhout, E., M. Hisschemoller, and H. Eijsackers. 2007. Ecological
indicators: Between the two fires of science and policy.
Ecological Indicators T: 215-228.

Warde, P. 2018. The invention of sustainability: Nature and destiny,
¢.1500-1870. Cambridge: Cambridge University Press.

World Commission on Environment and Development. 1987. Our
common future. Oxford: Oxford University Press.

Zachmann, K. 2011. Atoms for peace and radiation for safety—how
to build trust in irradiated foods in Cold War Europe and beyond.
History and Technology 27: 65-90.

Zachmann, K., and P. @stby. 2011. Food, technology and trust: An
introduction. History and Technology 27: 1-10.

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

AUTHOR BIOGRAPHIES

Hakon B. Stokland (X)) is a researcher at the Norwegian Institute
for Nature Research NINA. His research interests include biodiversity
governance and the politics of environmental knowledge.

© The Author(s) 2023
www.kva.se/en

Address: Norwegian Institute for Nature Research, Torgarden, Post-
box 5685, 7485 Trondheim, Norway.
e-mail: hakon.stokland @nina.no

Hakon Aspgy is a sociologist and a PhD Fellow at the Norwegian
Institute for Nature Research NINA. His research interests include
land use conflicts and the use of environmental knowledge in gov-
ernance.

Address: Norwegian Institute for Nature Research, Sognsveien 68,
0855 Oslo, Norway.

e-mail: hakon.aspoy @nina.no

Olve Krange is a sociologist and a Senior Research Fellow at the
Norwegian Institute for Nature Research NINA. His research interests
include conflicts related to land use, conservation and climate change.
Address: Norwegian Institute for Nature Research, Sognsveien 68,
0855 Oslo, Norway.

e-mail: olve.krange @nina.no

Ketil Skogen is a sociologist and a Senior Research Fellow at the
Norwegian Institute for Nature Research NINA. His research interests
include rural sociology and conflicts over resource management and
conservation.

Address: Norwegian Institute for Nature Research, Sognsveien 68,
0855 Oslo, Norway.

e-mail: ketil.skogen@nina.no

@ Springer


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/

	Warranty for a better world? The politics of environmental knowledge in bioeconomic sustainability certificates
	Abstract
	Introduction
	Bioeconomic sustainability certificates
	The politics of environmental knowledge
	PEFC in Norway
	Conclusion
	Data availability
	References


