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Abstract Forests are subject to a huge variety of often
competing socio-economic demands and environmental
change. This paper assesses the related conflicts that occur
along what we label to be a “Global Forest Environmental
Frontier”. Assessing 11 contributions to a special issue on
the same topic, it summarizes the main contents of these
papers and concludes with an assessment of major trends.
The contributions to the special issue take both a regional
and topic-related approach, assessing forest environmental
conflicts on all five forested continents and investigating
issues such as forest biodiversity conservation, climate
change adaptation and mitigation, environmental justice
and equity, development, and forest management and
conservation discourses. Taken together, they provide an
overview on the multiple facets of the Global Forest
Environmental Frontier, but also identify some shared
patterns and trajectories, which are outlined at the end of
this paper.

Keywords Conservation - Environmental governance -
Forest policy - Forest use - Natural resource policy

INTRODUCTION

In the last 50 years, forest governance across the world has
been characterized by a major divide between environ-
mental conservation concerns on the one hand, and eco-
nomic forestry and agricultural production demands on the
other, with diverse societal needs (e.g., related to liveli-
hoods, employment, recreation, spiritual and cultural
demands) cutting across multiple sides. This “Global Forest
Environmental Frontier”, as we refer to this phenomenon
here, has diverse regional facets. For example, it includes
conflicts between amenity-oriented environmental/social
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groups and commodity-oriented forest sector actors in
Canada (Saarikoski et al. 2013), the US (Winkel 2014),
Australia (Lane 2003), Scandinavia (Sandstrom et al. 2013;
Lindahl et al. 2017), and Russia (Dobrynin et al. 2020),
conflicts related to deforestation, illegal logging and liveli-
hoods—and related policies to tackle these issues—in the
Amazon (Hecht 2012), Central Africa (Butsic et al. 2015)
and South-East Asia (Yasmi et al. 2009), and “multiple-
use” forestry controversies in Central and Eastern Europe
(Sotirov and Winkel 2016; Borrass et al. 2017).

Although these conflicts are different depending on the
region and particular issue at stake, they also show
important similarities, including potentially actors, net-
works, institutions, and sectoral ideologies and interests. At
the same time, the Global Forest Environmental Frontier
has been constantly evolving as societies, economies, and
environmental conditions change.

Despite numerous forest environmental conflicts across
the globe, and numerous related publications, to the best of
our knowledge, there has not yet been an attempt to explore
the Global Forest Environmental Frontier in a systematic
and comprehensive way, i.e., with the aim to tackle
prominent controversies in distinct world regions and
identify similar patterns across topics and regions. How-
ever, such an undertaking is relevant and timely for two
main reasons. First, forests are receiving renewed attention
for their importance for climate change mitigation and
biodiversity conservation, along with recreational and
cultural use for increasingly urbanized societies. Second,
forest environmental conflicts have become increasingly
urgent in certain cases, e.g., in the wake of calamities
connected to climate change, in relation to progressing
deforestation in several tropical regions, intensified forest
management in other countries in response to industrial
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demands, and/or climate change mitigation connected to
support for bioenergy use.

In this special issue, we present socio-environmental
research that has been conducted along the Global Forest
Environmental Frontier in major forested regions of the
world. This collection of papers focuses on policy analysis,
environmental governance, sociology, and political economy
with the aim to assess the current state and possible future
trajectories of forest environmental conflicts around the globe.
More specifically, we ask the following research questions:

e What characterizes the Global Forest Environmental
Frontier in relation to different issues and regions?

e How have the frontiers developed over time? Have the
conflicts increased or decreased? Have the topics of the
debates and the solutions to address them changed or
remained stable?

The special issue brings together different regional insights
and analytical perspectives and includes both review/” history
tracing” articles and original research contributions relating to
major topics along the frontier. We take a regional and topic-
wise approach. The paper contributions tackle policy issues
and governance arrangements of high relevance for the global
forest frontier (e.g., illegal logging, biodiversity, climate
change mitigation and adaptation, the agriculture-forest-water
nexus, and restoration) and cover most of the major forested
regions of the world (Central Africa, North and South
America, Europe, North and East Asia, Australia and New
Zealand). This allows for identification and categorization of
frontier conflicts, as well as application of multiple intra- and
inter-disciplinary theoretical perspectives for analyzing
developments and extracting lessons.

The special issue provides a topical and up-to-date
analysis on forest environmental controversies across the
globe. For policy makers, the special issue not only offers
new insights into the diversity and complexity of specific
topics, but also identifies common patterns at the Global
Forest Environmental Frontier, including inspiration
regarding conflict resolutions. For scientists, the special
issue contributes novel insights and a compilation of the
existing knowledge not only of specific topics, but also
across topics, building upon the questions raised above on a
global scale.

In the following section, we summarize the individual
contributions to the special issue and then draw common
themes across the contributions to address the research
questions outlined above.

PAPER CONTRIBUTIONS

The papers in this special issue begin with the largest
(forest) country on the planet, the Russian Federation.
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Despite Russia covering around one fifth of the world’s
forests, the literature on Russian forest environmental
conflicts is sparse. Dobrynin et al. (2021) approach this gap
by examining the discourses that non-state and state actors
use to conceptualize forests and actors’ belief that forests
should be managed to address both economic interests and
conservation values, including climate change. This is
opposed to the widespread practices of ‘wood mining’ in
Russia (i.e., the clear-cut harvesting often seen with pri-
mary forests). The authors find that the discourses change
over time and argue that there are two major discursive
threads in recent years—one focused on the intensive
management of secondary forests through even-aged
management and the other focused on protection of pri-
mary forests. These two discourses have been integrated
into forestry debates as well as forestry institutions. The
discourses interact with each other, as shifting coalitions of
non-state actors and industry and state actors seek to col-
laborate and build winning alliances to change forest
management via both public policies and non-state market-
driven forest certification rules. What is particularly inter-
esting in the analysis of Russian forest policy discourses is
the point that intensive forestry, largely following a
Scandinavian model, is advocated for also by environ-
mental interest groups as a means to reduce harvesting
pressure on remaining primary forests, in combination with
a strong traditional focus on protecting intact forest land-
scapes. This is in contrast to the European Union (EU)
forest environmental policy debate where the same Scan-
dinavian model of intensive forestry with a focus on large-
scale clearcutting, artificial regeneration, and even-aged
shorter rotation timber harvesting is under increasing cri-
tique from nature conservation authorities, environmental
NGOs, indigenous groups, and scientists (Sandstrom et al.
2013; Lindahl et al. 2017; Sotirov and Storch 2018).

This EU forest policy debate, and the evolution of EU
forest environmental policy over time, is the topic of the
next paper by Sotirov et al. (2021). The authors trace the
evolution of the forest environmental frontier in the plu-
ralistic multi-level governance system of the EU. They
mainly focus on the analysis of European environmental
forest policy making shaped by progressing European
integration. They note ideological divisions and diverging
interests between and within public and private actors, EU
institutions, and Member States. The paper shows how
different actor coalitions composed of state and non-state
actors try to influence EU policy making, resulting in
periods of policy change and stability in regard to key issue
areas such as forest biodiversity conservation (Natura
2000), timber legality assurance vs. forest sustainability
certification along global supply chains, and climate pro-
tection in the land use, land use change and forestry sector
(LULUCF). First, the authors show that the EU’s
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environmental forest policy development is characterized
by a stable, long-term line-up of rivaling policy advocacy
coalitions that are characterized by fundamentally different
policy core beliefs, interests and related institutional pref-
erences of an environmental and forest use coalition.
Second, they detect dynamic processes of strategic alli-
ances forming across coalitions in relation to narrow policy
issues, and find that such strategic cross-coalitional alli-
ances and shifting coalitions are often instrumental to
enable EU environmental forest policy change. Finally,
they show that change in EU environmental forest policy
often entails a mixture of core beliefs from different
coalitions, as an outcome of strategic alliance building and
related policy compromises. In summary, with the help of
(temporal) strategic alliances between environmental and
select economic actors (e.g., non-bioeconomy industries,
timber traders and retailers, agricultural industries), and
despite the opposition of the forestry coalition, the envi-
ronmental coalition was able to establish EU environ-
mental forest policies in the three investigated issue areas
(Natura 2000, FLEGT, and LULUCF). However, the
authors suggest that there is a need to further explore how
such a gradual success of the environmental coalition at the
EU policy level might be counterbalanced by reluctant
implementation at the Member State level, and in forest
management practices. Here, economic forestry interests
may prevail, especially in some of the forest rich EU
Member States with economically important forest indus-
try sectors.

Crossing the Atlantic Ocean, Schultz et al. (2021) focus
on the western United States and begin their paper with the
observation that this region has moved into an era of mega
disturbances. These forests have long been disturbance
driven, but wildfires and insect outbreaks are growing far
larger and increasingly shape not only the forests, but also
how the forests are governed. The authors see a movement
away from the early twentieth century professionalized and
autonomous U.S. Forest Service toward a complex net-
worked governance system that has responded to national
level stalemate and capacity loss with institutional inno-
vation at multiple scales. The authors posit that responses
to disturbance are shaped by institutional history, evolving
discourses, and institutional innovations. Understanding
these dynamics requires consideration of micro-, meso-,
and macro-governance scales. Congressional legislation
has been infrequent and focused on authorizing new pro-
grams with limited impacts on practice. Instead, there has
been an “informal expansion of multi-actor governance
networks, devolution of authority to states, NGOs, and
communities, and new policy tools to support resource-
sharing and capacity-building across ownerships.” At local
and regional scales, there has been considerable institu-
tional experimentation, especially in the building of
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partnerships, collaboration, and governance networks that
bring together state and non-state actors into de facto
governing coalitions. These interconnected systems are
dynamic and continually subject to forces that at once
promote status and advance change.

Subsequently, the paper by Kanowski and Edwards
(2021) investigates five contemporary forest frontiers for
both New Zealand and Australia, two countries that share
many historical and contemporary commonalities but show
also significant differences. First, there is a forest agricul-
tural frontier, as in many parts of the world, mostly char-
acterized by a history of deforestation for the purpose of
expanding agricultural land use, but also connected to
current debates about achieving more sustainable land use
practices in both countries. Second, there is a “First
Nations” frontier determined by both countries’ colonial
history characterized by (i) the “transfer” of most of the
forest land and land use rights from First Nations to the
European settlers; (ii) a related contemporary period
characterized by disputes over the restitution of property
and use rights to both Aboriginals and Maori; and (iii) a
(partially) successful restitution of forest property, at least
in the case of New Zealand. This frontier encompasses and
closely relates to disputes about appropriate land use
practices, which are connected to a third forest frontier,
labeled as the “Forest Management” frontier. This frontier
is characterized by a polarization between conservation and
forest use/industry interests. In New Zealand, this frontier
has been partially pacified with policy decisions in the
1990s to protect remaining native forest lands, and a de
facto split of forest lands into strictly protected native
forests and intensively managed plantations with non-na-
tive tree species (where conflicts about intense manage-
ment continues). However, in Australia, conflicts related to
harvesting of such forest lands continue. Here, forest fires
and questions about forest management to mitigate fire
risks add to the debate, involving conflicting views on the
necessity of different forest management measures. Fourth,
the authors identify an “Urban and Peri-urban” forest
frontier, characterized by rapidly growing urban and peri-
urban areas in both countries, and an often close inter-
linkage between forests and settlements. On the one hand,
this results in forest losses and conflicts between forest
conservation and urban development; on the other hand,
various “urban” demands toward forests and their man-
agement (e.g., for leisure, public health) increase in
importance, and (new) conflicts relating to increasing fire
danger occur. The latter risk is spurred especially in Aus-
tralia by the fifth and final frontier, the “Forest-Climate”
frontier. This frontier is characterized by increasing
impacts of a warmer climate (e.g., decreases in the pro-
ductivity of plantation forests and increases of the risks of
fire in Australia, and possible increases in the profitability
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of plantations in New Zealand). This frontier is also
impacted by the potentially large importance of forests
under climate mitigation considerations. Altogether, these
five frontiers impact forest policy and management in both
countries, with some variations, and display close inter-
connections between them.

A classical forest frontier of global importance is the
focus of the next paper by Pokorny et al. (2021), which
focuses on the ongoing forest transition in the Brazilian
Amazon. The authors take a long-term historical perspec-
tive, starting in the 1960s. They distinguish eight socio-
political phases of Brazilian policy and socio-economic
development, ranging from an “Awakening Interest” phase
in the 1960s and 1970s connected to the military govern-
ments which at the time targeted socio-economic devel-
opment of the Amazon region, up to “Populist
Neoliberalism” under the current Bolsonaro government.
The authors investigate the socio-economic and environ-
mental policies of the respective governments and their
impact on forests, society and the economy of the Amazon
region. For the latter, they investigate a set of social,
economic, and environmental indicators, including defor-
estation rates, to trace the impacts of changing policies on
the Amazon Forest and socio-economic development.
While social and environmental concerns have increasingly
entered the political debate since the 1990s, resulting in
novel policies to conserve forests and improve livelihoods
in the Amazon region, the main argument of Pokorny et al.
(2021) is that the long-standing patterns of deforestation
caused mainly by agricultural expansion and only modest
social equality gains continue. This led the authors to call
for “a coherent, long-term commitment and change in the
collective mindset”, which would be needed to bring the
Amazon forest frontier back “in control”.

Opposite to the deforestation frontier in the Amazon, De
Jong et al. (2021) use a similar historical perspective to
investigate what they label the “Forest Restoration Fron-
tier”, referring to the development of forest restoration
around the globe. To date, forest restoration has resulted in
approximately 300 million ha of restored forests, and in the
recent decade has become a major global forest policy
concern, exemplified by various global (e.g., the Bonn
Challenge) or regional (e.g., the EU Green Deal’s target to
plant 3 billion trees) initiatives. De Jong et al. (2021) dis-
tinguish different historical phases of restoration policies
and practices, and show that those policies can largely be
connected to three major objectives: (1) to produce forest
products or spaces for recreation; (2) to produce regulating
ecosystem services (sequestered carbon, erosion control);
and (3) to improve rural livelihoods. Priorities among these
objectives have changed over time. In the recent decade,
biodiversity concerns have complimented the restoration
goals. The authors assess the changing policies and
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underlying drivers, as well as elaborate on possible
impacts. They conclude with expressing some reservation
over whether contemporary major forest restoration targets
will reach their ambitions in terms of both forest area but
also restoration impacts.

The tropics remain at the center in the next two papers
of the special issue. Brockhaus et al. (2021) investigate the
potential of forest-related climate policy to incentivize
“transformational” change in the Global South, i.e. gov-
ernance change to overcome deeply rooted patterns of
inequality embedded in forest frontiers. Drawing on a
political economy lens, they analyze four cases covering
several countries in the Global South to investigate to what
extent policy approaches such as reducing emissions from
deforestation and forest degradation (REDD) have been
able to bring about transformational change. They find,
however, that such change has largely not happened. Fur-
thermore, new climate related policies rather tend to rein-
force ideas of large-scale “technical fixes”, and partially
mirror (post-) colonial patterns and discourses that per-
petuate inequalities. This is the case, for instance, in rela-
tion to the prominent idea that pastoralists and smallholders
need to modernize the way they practice agriculture and
move away from grazing and shifting cultivation. Even
more, in one case, climate related policy ideas seem pri-
marily designed for the purpose of accessing international
climate money. Yet, Brockhaus et al. (2021) also observe
changes related to improved transparency along value
chains that make it easier to connect certain practices to
deforestation and unsustainable management. The authors
conclude by arguing that equitable outcomes would “re-
quire a strong discursive shift within dominant institutions
and among policy actors to redress policies that place
responsibilities and burdens on local people in the Global
South, while benefits from deforestation and maladaptation
are taken elsewhere.” They demand a “shared transfor-
mational objective and priority to keep forests standing”
across all case studies and regions.

Ramcilovic-Suominen et al. (2021) focus on under-
standing how international efforts to address climate
change by reducing deforestation and forest degradation
and enhance forest carbon and biodiversity conservation
(via REDD+) intersect with authoritarian state governance
at the physical forest frontier to impact forest dwelling
peoples. Specifically, this empirical paper sheds light on
how REDD+ plays out on the ground in particular ethnic
minority communities in Laos. The authors posit that,
although REDD+ is designed with several social and
environmental safeguards, the primacy it places on state
sovereignty and the role of state actors in decision-making
and resource allocation creates substantial environmental
justice challenges, especially in authoritarian contexts.
Although payments under REDD+ are based on
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performance, national governments are the ultimate deci-
sion-makers about whether and how to participate in
REDD+ . This paper examines three dimensions of envi-
ronmental justice—procedural justice, distributional jus-
tice, and recognitional justice—which allows the authors to
unpack the diverse challenges in REDD+ implementation.
For example, environmental justice problems include per-
formative decision-making processes, exclusion of vil-
lagers from carbon-related revenue opportunities, and
political exclusion of key groups such as women and non-
dominant language speakers. In some ways, these case
studies reveal REDD+ as an international aid mechanism
that reinforces, rather than changes, existing dynamics
between the international aid community, the state, and
forest-dependent communities.

In the next paper, Takahashi et al. (2021) deal with the
implications of forest ecosystem disservices for national
forest policies and the public administration of forests in
Japan. Defining ecosystem disservices as harmful effects to
human wellbeing, the authors first show that the big share
of planted forests established in Japan in recent decades has
caused a range of forest ecosystem disservices in the
country such as wildlife nuisance and damage, pollen
allergies, and damaging impacts of driftwood. The authors
provide evidence that these forest ecosystem disservices do
not constitute dramatic events that would cause radical
changes in the slow, incremental policy processes that have
characterized forest policies design and implementation
since the beginning of the modern Japanese state. Forest
policy responses have been rather characterized by incre-
mentalism, central mobilization, and hegemony of career
civil servants. In particular, to address wildlife and for-
estry/agriculture issues, policy responses and measures
have focused more on technical solutions such as building
fences or controlling populations, compared to nature-
based solutions such as developing forest ecosystems that
are compatible with wildlife and other land uses. Even
though the policies on wildlife management under the
jurisdiction of the Japanese Ministry of the Environment
have changed significantly (e.g., when novel science-based
approaches were adopted), policies related to wildlife
management undertaken by the Forestry Agency have not
changed drastically (e.g., in the case of the continuation of
protective measures for plantation forests against wildlife).
By looking at three cases of ecosystem disservices, the
authors conclude that the slow and marginal changes in
regulating these disservices can be explained by the
incrementalism and path dependency in forest policy in
Japan.

The last two contributions of the special issue address
biodiversity conservation and the forestry-water-agricul-
ture nexus. In the first paper, Angelstam et al. (2021) show
how the economic exploitation of natural forests leads to
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negative net effects on biodiversity by reducing naturalness
and intact forest landscapes in both boreal and continental
forests in the Global North and in tropical forests in the
Global South. The authors find that the connectivity among
remnant forests with higher levels of naturalness is poor,
and show that “forest transitions” increase the area of
planted forests with low levels of naturalness in the forest
landscape matrix. The authors then identify a range of
global and national forest conservation policies and
instruments that support protected forest areas in view of
maintaining functional forest habitat networks. By focusing
on exploring the situation in 16 case study areas located in
boreal, temperate and tropical forest regions on five con-
tinents, the authors map protected area instruments, assess
their effectiveness, analyze policy implementation tools,
and investigate the effects on protected areas originating
from their surroundings. They conclude that the trajectories
for forest biodiversity conservation were generally nega-
tive. This is first explained by the result that strict con-
servation instruments are on average used for lower
proportions of areas with current native forest cover. Sec-
ondly, the authors find that the effectiveness of habitat
networks depended on a range of ecological and policy
drivers such as representativeness, habitat quality and
functional connectivity, and is constrained through a vari-
ety of factors including resource extraction in protected
areas, the long-time horizons of landscape restoration, and
the existence of “paper parks” with little impact on man-
agement practices on the ground. Thirdly, the authors find
that regulatory policy instruments dominated over eco-
nomic and informational ones, but their effectiveness is
low. Fourthly, this is explained by the domination of a
range of negative matrix effects (improved road access, use
and conservation clashes, untrustworthy or lacking forest
data, old forest decline causing loss of naturalness, impacts
of exotic invasive organisms, and externalities stemming
from other land uses such as mining or wind power) over
positive ones (protective forests, buffer zones, inaccessi-
bility) in most case studies. The authors conclude that the
net effects of forestry intensification, matrix effects and
expansion of frontiers of transformation of natural and
near-natural forest remnants and the environmental fron-
tier’s encouragement of sufficient amounts of protected
areas and functional habitat network on the ground were
generally negative.

In the final contribution to this special issue, Seijger
et al. (2021) broaden water-forest research by proposing an
expanded, inter-disciplinary research approach that com-
bines conceptual, analytical, and empirical aspects that
until now have remained largely unaddressed. Conceptu-
ally, the approach adopts a ‘frontier’ perspective to com-
prehend the exploration, exploitation and contestations
over forest and water resources in agriculture-forest
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landscapes, going beyond the focus of biophysical studies
on land use change and pairwise comparisons. Analyti-
cally, the approach looks at both agriculture as the single
biggest driver of deforestation and the linkage of forest and
agricultural policies with water policies regulating water
resource management. This contrasts with biophysical
studies which tend to treat agriculture and policies as
boundary phenomena for forest-water systems. Empiri-
cally, their approach suggests a focus on deforestation and
reforestation hotspots in both the Global North and the
Global South, unlike other water-forest studies that focus
only on deforestation in the Global South. They illuminate
the dynamic interplay of water and policies in oscillating
agriculture-forest frontiers, with changing outcomes for
people and the environment. In doing this, the authors
broaden the water-forest research field to include an agri-
culture-forest frontier conceptualization that links sectoral
policies to water resources in a spatial-temporal context.
The approach can be used to test a working hypothesis that
reversing land cover changes along the frontier is con-
strained due to substantial changes in hydrology, which is
then helpful to study hydrological regime shifts in the
Anthropocene and the contribution of human alterations.
Another hypothesis is that in the agriculture-forest frontier
there is little policy coherence across policy levels for the
policy sectors of water, forest and agriculture. Last, but not
least, the authors hypothesize that when studying agricul-
ture-forest frontiers over time, a back-and-forth move can
be observed in water resources, land use and policies.

CONCLUSIONS

What can be concluded from the 11 individual contribu-
tions in this special issue regarding Global Forest Envi-
ronmental frontier? To begin with, we identify four major
frontiers that are present to different degrees in various
regions around the planet and are frequently also
interconnected:

First, the traditional forest frontier characterized by
deforestation, forest degradation, and land use change
related to agricultural expansion (but also to urban devel-
opment, as for instance discussed in Kanowski and
Edwards (2021)) is still important and dominates forest
environmental policy conflicts especially in the tropics
(Pokorny et al. 2021; Brockhaus et al. 2021; Ramcilovic-
Suominen et al. 2021). This frontier is connected to a
reverse land use change frontier—the restoration frontier—
that is increasingly global by nature (DeJong et al. 2021;
Schultz et al. 2021; Sotirov et al. 2021).

Second, another key forest environmental frontier of
global nature is characterized by the clashing world views
and policy paradigms of nature/biodiversity conservation
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and forest use actors (Dobrynin et al. 2021; Kanowski and
Edwards 2021; Pokorny et al. 2021; Sotirov et al. 2021;
Schultz et al 2021). Specifically, controversies between
environmental/conservation and forest use (and in some
regions broader land use) policy actors are characterizing
the forest environmental frontier in many, if not all, world
regions and are the dominant conflict pattern in several of
them.

Third, conflicts related to the distribution of forest use
rights between different groups of the population, for
instance between different ethnicities (e.g., First Nations
and today’s majority populations), characterize the forest
environmental frontier in several world regions, especially
in the tropical world regions (Pokorny et al. 2021; Ram-
cilovic-Suominen et al. 2021) and Australia/New Zealand
(Kanowski and Edwards 2021). Related to that, contro-
versies over the best way to govern diverging demands and
expectations of forests occur, marking, for instance, a
frontier between formal and informal practices and ways to
account for them, but also between (free) market gover-
nance and state intervention.

Fourth, climate change (adaptation and mitigation) and
its increasing impact on forests across the planet results in
an increasingly significant forest frontier that is character-
ized by the physical impact of a warmer climate (mostly by
means of larger, more intense and more frequent distur-
bances), as well as by the often deeply ideologically rooted
conflicts of how to deal with such shifting environmental
patterns (Brockhaus et al. 2021; Ramcilovic-Suominen
et al. 2021; Seijger et al. 2021; Schulz et al. 2021; Sotirov
et al. 2021; Takahashi et al. 2021).

These forest environmental frontiers have evolved over
time and space, and specific types of conflicts seem to
occur more prominently at different stages of the forest
transition process. More specifically, the forest transition
theory (Mather 1992) investigates the transition of the
world’s forests in different countries over time, postulating
initially an undisturbed forest phase characterized by rather
low population densities and a forest-dependent society,
followed by a deforestation phase that is usually charac-
terized by constant forest loss due to agricultural devel-
opment, and forest restoration phases characterized by net
gains in forest cover due to plantations, forest restoration,
and/or natural forest regrowth, usually connected to pro-
gressing socio-economic development. The deforestation
phase is arguably connected to conflicts between the
groups that aim to convert the forest into agricultural
production areas and infrastructure projects and forest-de-
pendent groups, thus resulting in what we have labeled
above the “classical” deforestation frontier. Conflicts
along this frontier are characterized by the high importance
of social equity issues and trade-offs between environ-
mental benefits from forests, livelihoods of different forest-
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dependent groups, and socio-economic development or
growth (Brockhaus et al. 2021; Pokorny et al. 2021;
Ramcilovic-Suominen et al. 2021). When the forest area
reaches a context-dependent minimum, and re-afforestation
begins to occur, the nature of the forest environmental
frontier changes slowly, but still conflicts related to land
use rights and livelihoods remain critical (De Jong et al.
2021). The increasing share of managed forests in the
restored forest landscape with usually more affluent soci-
eties and higher population densities is then connected to
the dominance of the conservation versus forest use fron-
tier, which is the central pattern along forest environmental
frontiers in most industrialized countries and regions in the
Global North (Australia, Europe, Japan, USA), including in
large countries such as Russia (Kanowski and Edwards
2021; Sotirov et al. 2021; Takahashi et al. 2021; Schultz
et al. 2021; Dobrynin et al. 2021).

Finally, the evolving climate change (adaptation and
mitigation) frontier characterized by both the increasing
physical impacts of climate change and related distur-
bances and the importance of forests as subjects of climate
change mitigation and adaptation policies spans across all
stages of the forest transition (Schultz et al. 2021; Brock-
haus et al. 2021; De Jong et al. 2021; Ramcilovic-Suomi-
nen et al. 2021; Sotirov et al. 2021). It partially reinforces
other frontier conflicts, e.g., related to the polarization
between conservation and forest use beliefs and interests,
but may also challenge and transform existing governance
arrangement and ideological constellations by the physical
impacts (and related urgency to respond) of climate change
on the world’s forest (Schultz et al. 2021).

In other words, forest environmental frontiers and
underlying conflict patterns evolve over time and space, in
connection to an overall transition of forest and societies,
with similar patterns occurring in similar phases of the
transition at different places of the planet.

Connected to the forest transition thinking, there seems
to be a pattern that forest environmental frontiers are
moving toward the “dark side”. The deforestation frontier
destroys the primary forest with its unique biodiversity and
importance for the global carbon cycle, potentially driving
local forest-dependent people out of their livelihoods
(Pokorny et al. 2021). Problematic patterns of equity or
environmental outcomes are partially observed for subse-
quent policies to conserve or restore the lost forest cover
(De Jong et al. 2021; Brockhaus et al. 2021; Ramcilovic-
Suominen et al. 2021). Subsequently, fierce controversies
between conservation and commercial forest use interests
unfold where at least partially forest use interests seem to
prevail “on the ground” (Kanowski and Edwards 2021;
Dobrynin et al. 2021). Finally, climate change may be
considered as an utmost frontier that will put all forests at
risk.
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Yet, looking more carefully, a more nuanced picture
may develop of the Global Forest Environmental Frontier
that is characterized by a fluctuating forest area, changing
forest attributes and—often—Ilosses of forest biodiversity
(Angelstam et al. 2021), but also socio-economic gains and
finally increasing societal interest in forest protection and
biodiversity conservation, and, importantly, by a rich and
further evolving set of policies to deal with the respective
challenges (Schultz et al. 2021; Sotirov et al. 2021).

Both perspectives on the ongoing transition of the
world’s forests and their related societies and economics
can be summarized as “Chloris” and “Hydra” worldviews
(Arts 2021). The first perspective emphasizes the possi-
bility to resolve social and environmental sustainability
issues along the Global Forest Environmental Frontier and
sees progress in achieving this, while the latter perceives an
ongoing downward spiral of environmental destruction and
social inequality related to forest destruction that could, if
at all, only be reversed through a major, paradigmatic
(transformational) change. Possibly, it may lie in the eye of
the beholder how the evolution of the Global Forest
Environmental Frontier can be evaluated in a global per-
spective. On one hand, deforestation connected to growing
consumption of a growing world population is continuing
in the tropics, and “wood mining” continues in Russia and
possibly other major forest countries, despite attempts to
come up with new, more sustainable forestry practices.
Furthermore, climate change also creates new major chal-
lenges in forest landscapes where earlier patterns of
deforestation has stopped, e.g., in the US West. Yet, at the
same time, primary forest logging has halted in many (but
not all) parts of the developed world and has slowed down
partially in the Global South, and ambitious new environ-
mental forest-related policies are gradually developing, for
instance in the EU. Obviously, it is becoming increasingly
more difficult to navigate between major transition goals
such as the transition of the economy toward more
renewable resources (bioeconomy), climate issues, and
biodiversity conservation, next to major issues such as food
and consumption for/of an ever-increasing world
population.

The future will show how the Global Forest Environ-
mental Frontier will evolve given the multiple environ-
mental and socio-economic drivers that impact the forest-
people interface and further evolving forest policy and
governance arrangements to deal with these interrelations.
The papers in this special issue give manifold indications
not only for this possible future evolution, but also for
future research. For instance, the increasing importance of
the climate change frontier—through its physical (direct)
impact on forests, but also through the (indirect) impact of
dynamically evolving climate policy—may shatter and
reconfigure forest environmental conflicts around the
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globe, challenging familiar forest management approaches
and related values, beliefs, and interests. Related to this, the
necessity of a transformation of the economic system
toward a system that is more relying on renewable
resources and energy, and the role of forests in such a
transition, puts major questions for how to govern the
Global Forest Environmental Frontier, also looking into
interdependencies between world regions in terms of con-
sumption, production, and trade. To explore these patterns
and interrelations, and to trace the evolution of the Global
Forest Environmental Frontier in the future, will be of
critical importance for both research and forest policy
making. The compilation of papers in this special issue can
be seen as a kind of “stock taking” for such an assessment.
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