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ABSTRACT

Major issues in forest science, such as climate change, bio-energy, biodiversity, and water, were assessed by IUFRO
responsive to the broader scientific and policy communities to tackle more complex global environmental, social,
and economic issues impacting forests. Other issues highlighted in this paper are forest health and forest genet-
ics; forest modeling and operations engineering; challenges for mitigation and adaptation; public participation on
decisions, research, and distribution of benefits; estimating ecosystem services, biofuels and biodiversity; societal
issues, including health, food, poverty, urbanization, and lifestyle; educational change in structure and topics; and
information and research administration. As forest science faced various challenges in the last few years, there is
aneed for interdisciplinary approaches and cross-sectoral collaboration. These interrelated and emerging key-issues,
particularly climate change, biodiversity, bio-energy and water, are of strong interest to policy makers and groups
inside and outside the forest sector. These will all be of high relevance to forest science and to IUFRO in the coming
years, primarily for global collaboration.
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INTRODUCTION

Forest science, as with all other sciences, has to be
constantly renewed. The Board of IUFRO regularly as-
sesses the most important issues in forest science. This
paper is based upon the most recent of these discussions
in the [IUFRO Board and the views from the Divisions
and Task Forces of IUFRO.

For a long time, the greatest tasks and challeng-
es in forestry have been related to meeting the basic
needs of people, including wood, water, food, bio-
energy, biodiversity, and recreation (Westoby 1987;
Sands 2005; Calder 2007; Stupak et al. 2008; ITUFRO
2009a). The forest science framework for these tasks
exists, although there is a clear need for re-thinking
the basic forestry paradigm to better meet these chal-
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lenges (Mery et al. 2005). Furthermore, they now have
to be dealt with in the increasingly important context
of climate change and the related increase in natural
and social disturbances.

CLIMATE CHANGE AND FORESTRY

Challenges for adaptation and mitigation

Reports of current impacts of climate-mediated events
on forests include diebacks, mass mortality and changes
in tree physiology, forest biodiversity, forest growth and
productivity. These changes are affecting the liveli-
hoods of populations around the world (Innes and Hick-
ey 2006; Betts et al. 2008; Seppali et al. 2009). Climate
change will undoubtedly cause many social changes
to the world’s population, with the effects being most
severe amongst the most vulnerable. This creates the
potential for considerable inequity, and a major role
for forest research will be ensuring that adaptation and
mitigation strategies do not further inequity or gener-
ate social injustice (Adger et al. 2006). Research is also
needed to ensure that mitigation and adaptation strate-
gies are both scientifically justifiable and socially ap-
propriate. The debate over reducing emissions form de-
forestation and forest degradation (REDD) has revealed
just how controversial some strategies can be (Angelsen
2008). Research priorities include the design of effec-
tive mitigation strategies involving forests, the most
appropriate management strategies for adaptation, the
ability of and optimum strategies for vulnerable groups
to adapt, and the institutional barriers facing both miti-
gation and adaptation.

The adaptation of forests and forestry to climate
change can be regarded as a major challenge for forest
research and the forest sector in general (Collaborative
Partnership on Forests 2008). Future forestry will have
to focus on a change from non-intervention or reactive
adaptation to planned adaptation. Some consider that
this would represent a paradigm shift away from sus-
tainable forest management, which is largely based on
past conditions (Ferguson 1996; McDonald and Lane
2004) to the management of uncertainty and the goal
of sustainable livelihoods. Others would argue that the
proper implementation of sustainable forest manage-
ment within an adaptive framework would enable the
uncertainty to be addressed and the requirement for

sustainable livelihoods to be met (Collaborative Part-
nership on Forests 2008; Seppélé et al., 2009). Whatever
it is termed, the requirement is for the development of
more adaptive, flexible silvicultural and agro-forestry
systems, adjusted to include new risks and realities.
Stand-scale and landscape-scale adaptation approaches
must include consideration of uncertainty and replace
deterministically based practices (Kimmins 2008;
Schultz 2008).

Strategies to meet climate change challenges

A range of potential strategies exist to help managers
meet these future challenges (Innes et al. 2009). The
optimum mix of strategies will depend on the location,
the nature of the forest, the potential future climate and
institutional factors. Due to the large amount of forest
degradation (10 mil ha/yr), reforestation of degraded
areas or the establishment of suitably adapted planta-
tions is urgently needed. However, large areas of single
species plantations continue to be established, and these
may be vulnerable to pests, diseases and fire under fu-
ture climates. Monitoring for impact and risk assess-
ment are core components in planned adaptation and
new knowledge, new methods, and new fields of exper-
tise have to be incorporated into management systems.
As Gujit (2007) has argued, there is a need to go far
beyond the traditional monitoring approaches that have
been used to date in forestry.

The likelihood that the costs of risk in forestry will
increase and affect net revenues presents a major chal-
lenge. A particular concern is that many countries lack
the resources and expertise to support monitoring of
forest health and damage assessments, or to implement
adequate early responses to the likely impacts of climate
change. While some assume that this problem is most
acute in the least-developed countries, it is becoming
clear that many developed countries are failing to main-
tain adequate monitoring programmes. Climate change
clearly involves equity issues that need to be better ad-
dressed by the global community (Adger et al. 2006).
Developing and testing new, highly streamlined moni-
toring techniques and adaptation approaches are major
challenges for research, but ironically are often not seen
as being a part of research by traditional scientific fund-
ing agencies. In forestry education, the adaptation of for-
ests and people to climate change must be integrated in
the undergraduate and graduate school levels.
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One of the biggest problems faced by the forestry
communities in individual countries attempting to
deal with the potential effects of climate change is the
extent of regulation of activities. This regulation was
often designed to ensure that particular values were
maintained, such as the maintenance of stand diversity.
However, such regulations may actually hinder adapta-
tion to climate change, with seed transfer restrictions
being a particularly good example. Regulation needs to
be much more flexible than is currently the case in most
countries.

EMERGING ISSUES
IN THE FOREST PRODUCTS INDUSTRIES

Sustainable forest product

The world continues to lose natural forests at a sig-
nificant rate. At the same time, a large proportion of
the global population is dependent on forest products.
While ecologically sustainable forest management
practices are becoming more acceptable than tradi-
tional forestry methods in many parts of the world, in-
ternational organisations need to place increased em-
phasis on the international benefits of forests and for-
est products (carbon sequestration, protection of water
quality, prevention of erosion, provision of recreation,
provision of habitats for endangered plant and animal
species, supply of wood and natural products (includ-
ing energy)) in their public materials so that the drive
for changes comes from the general public rather than
from forest owners. For instance, low impact timber
harvesting (Lansky 2002; McEvoy 2004) and the use of
environmentally acceptable wood processing practices
reduce environmental degradation while protecting the
health and safety of consumers of forest products. The
benefits and values of non-wood forest products to large
populations of the world also need to be accepted, real-
ized and properly accounted for.

To rectify the negative image of foresters, wood
technologists/industrialists and wood products, it is
important to develop new products and environmen-
tally acceptable, energy conserving/efficient processing
practices. Fundamentally, the paradigm of what is a for-
est product and what defines the forest products industry
needs to be expanded to include all products that come
from the forest. Greater efforts are needed to educate

people that forest products can be produced sustainably.

However, the successful adoption of advances in forest

products research depends on a number of other factors.

The main challenges are:

— The loss of forest area must be reversed;

— The supply of wood and non-wood forest products
must be sustained;

— To achieve this, efforts need to be made to improve
the public knowledge of the positive benefits of for-
estry and all forest products;

— The image of “forestry” as a profession needs to be
bolstered to ensure the recruitment of innovative
staff; and

— Local economies must be improved through the use
of forests products while providing tangible benefits
to the people living in and around forests.

Finally, non-wood forest products need to be fully
integrated into management and utilization strategies
from the beginning to ensure that the people who benefit
from them are included in their management, as well as
to ensure that the resources are adequately conserved.

Challenges with bio-energy

With recent fluctuations in the price of fossil fuels there
is a renewed interest in bio-energy. Short rotation cop-
pice, short rotation forestry and biodiesel crops are be-
ing developed in many countries (USAID 2005; Stu-
pak et al. 2008). With the growing global trend toward
fast-wood forestry, it is expected that within 20 years,
half of all wood fibre in the world will be sourced from
plantations, and more than half of those are in the trop-
ics and subtropics. Moreover, an increasing amount of
the world’s wood supply is being produced in growing
conditions more similar to farming than traditional for-
estry, in fast-wood forestry systems. The trends towards
fast-wood forestry and increased areas of plantations in
the tropics need to combined with the other functions
that forests can fulfil, including the control of erosion
and the rehabilitation of degraded lands and forests. The
main challenges are:

— Development of new wood processing processes and
products that are environmentally, socially and po-
litically acceptable;

— Resolution of the already observed problem that the
higher demand on biomass from forests will create
competition for fibre with traditional forest prod-
ucts; and
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— Development of more efficient use of material from
plantations, involving segregation and allocation
technology based on end-user requirements.

CHALLENGES IN BIODIVERSITY CONSERVATION

Globally, an important challenge emerges from the
fact that the survival and persistence of many threat-
ened and endangered forest species is in doubt. The
restoration of degraded land (Lee 2006, 2007, 2008)
provides an opportunity to establish these rare for-
est species and increase biodiversity of treated ar-
eas, provided that ecological information is available.
The increased demand for wood and non-wood goods
and services has to be managed simultaneously with
the increasing demand for biodiversity conservation
(Scherr et al. 2004). In the face of current media atten-
tion on climate change, one of the great science-policy
challenges for the forest sector is to redirect some of
the attention and energy away from speculation about
the effects of climate change on individual species to
a more productive operational focus on biodiversity
conservation and the central role of biodiversity. In
particular, more attention needs to be paid to how for-
ests have adapted in the past to all forms, degrees, and
directions of environmental change.

In the effort to improve the accuracy of the climate
and carbon budget models used to examine likely cli-
mate change given specific emission scenarios, policy
makers may be overlooking important biological con-
cepts about forest resilience and its dependence on
biodiversity (species richness and genetic diversity), as
the primary means by which forests adapt to change.
The relationship between biodiversity and response to
disturbance has been a foundation for population, spe-
cies, community, and ecosystem adaptation to environ-
mental change throughout geological history, and has
formed the basis for much forest management (Perera
et al. 2000, 2004) and nature conservation planning
(Alexander 2008). The geological and fossil records
show abundant evidence of both past climate change
and adaptation to these changes. A better understand-
ing of how these responses function in complex forest
ecosystems, especially those that have involved human
influences, will be an important area for future research
(Puettman et al. 2009).

A major and growing challenge for biodiversity
conservation is the threat presented by invasive spe-
cies (Lockwood et al. 2007). These represent potential
pathogens for forests (see below), but may also affect
all other components of the forest ecosystem. Climate
change is likely to alter the competitive abilities of
many species, and this may make them more, or less,
resilient to the adverse effects of invasive species. How-
ever, relatively little is known about such changes, and
considerable research is needed.

MANAGEMENT OF WATER RESOURCES

Particularly critical is our understanding of how for-
ests may influence and modify extreme events such as
floods, droughts and mass movement events that can
sometimes have devastating societal consequences. The
public perception that forests are, in all circumstances,
necessarily and always good for the water environment,
that they increase rainfall and runoff, regulate flows,
reduce erosion, reduce floods, and improve water qual-
ity, has long been questioned by some in the scientific
community. The evolving scientific perception suggests
a more complex and generally less advantageous view
of forests in relation to the water environment (Calder
2005), although debate remains vigorous (Alila et al.
2009). Important questions include: How much water
will be consumed by growing tree crops compared to
other land uses? And will the promotion of bio-energy
schemes have serious impacts on catchments which
might already be moving towards closure?

The role of forests in relation to the sustainable
management of land and water resources remains a con-
tentious issue in many parts of the world. This is despite
a significant advance in scientific understanding of for-
est and water interactions based on almost a century
of research in forest hydrology. Problems have often
arisen from a failure both to communicate results ef-
fectively to policy makers and planners and to challenge
entrenched views. New approaches and dissemination
tools are required to address this problem. Thus, the im-
portance of increasing our understanding of the interac-
tions between forest and water, and of communicating
this to policy makers, is growing. It is important to iden-
tify where there is a consensus amongst the forest hy-
drology community on the key forest and water issues
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and to highlight those that remain poorly understood as
the focus for further research. A future issue will be to
develop a framework to allow the overall benefits and
costs of forestry schemes to be assessed in relation to
timber supply, biodiversity, societal and environmental
impacts, particularly where the water impacts relate to
the water environment (Calder 2007).

CHALLENGES IN FOREST HEALTH
AND FOREST GENETICS

A global perspective on forest tree health

Natural and plantation forests of the world have been se-
riously damaged by epidemics of alien invasive insects
and diseases since the early 1900s. This has intensified
as the increase in global trade has facilitated pathways
for pests to move among countries and continents. The
accidental introduction of these pest species to forests
where they have not co-evolved with hosts or natural en-
emies has often destabilized forest ecosystem processes,
occasionally resulting in the total extirpation of the host
tree species. Added to this is an increasing number of
reports that indicate that climate change is resulting in
serious damage to some of the world’s forests. There are
also increasing numbers of examples of interactions be-
tween pests, pathogens, air pollution and climate change
and collectively, these factors present a worrying outlook
for the future health of forests. In addition to the very
negative impact that pests, pathogens, air pollution and
climate change are having on natural forests, these fac-
tors are also seriously threatening the sustainability of
plantation forestry worldwide. The economies of several
nations are highly dependent on plantations and there are
a growing numbers of threats to this practice.

Plantation forestry often relies on innovative new
technologies to improve trees and to avoid health prob-
lems, at least those caused by pests and diseases. For-
ward planning and investment in these technologies will
help to ensure long term sustainability. This is not true
for natural forests where biodiversity disasters, includ-
ing extinctions, are likely to increase in years to come.
Forest health research deserves significant investment
to reduce the negative impact of pests, diseases, air pol-
lution and climate change. Through such research, and
the application of the ensuing knowledge, the health of
forests will be secured globally.

Emerging issues in forest genetics
and tree physiology

Forest genetics and tree physiology research have pro-
gressed rapidly from provenance testing to advanced-
generation breeding, and resulted in substantial genetic
gains in forest plantation for adaptation, productivity,
pest resistance and wood quality. Genetically improved
plantation trees have had and continue to make signifi-
cant impacts on forest productivity, wood supplies, and
sustainability of forest resources. Although research
in the vegetative propagation of rooted cuttings and
somatic embryogenesis has made possible the opera-
tional deployment of forest clones in plantations, new
challenges will revolve around improved productivity,
reduced pests and disease susceptibility, and enhanced
wood quality in plantations (Strauss and Bradshaw
2004).

With traditional breeding programs being chal-
lenged by the overwhelming level of new information in
biotechnology and genomics, the new challenges are to
explore opportunities on how to incorporate these tools
effectively into forest genetics research and tree breed-
ing programs. Key biotechnology challenges include
successful transformation systems for major species,
gene expression, risk analysis and public acceptance.
Genomics research in association mapping, with gene
space scan, abundant marker and trait variation and
high resolution mapping may be more promising for
integration with breeding. Genetic diversity and gene
conservation will continue to be a great challenge for
forest resources management. New emerging issues in
using forest bio-materials for energy and other products
have created new research challenges for forest genetics
and tree physiology in the future.

CHALLENGES IN FOREST MODELLING
AND OPERATIONS ENGINEERING

Forest modelling and management

The challenges in forest modelling and management
are intimately related to the global change environment
that has modified the way forestry is practised. Climate
change is strongly affecting forests and this impact is
expected to increase in the future. Extreme droughts,
severe storms and fires, and pest and diseases outbreaks
are becoming more and more frequent. Such changes
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are already proving challenging for forest modellers

(Bottcher 2008). At the same time societal demands are

increasing and changing. For example, forests for rec-

reation are often expected to have a complex structure,
with several species and trees of different sizes, requir-
ing more complex forest models.

Traditional forest management plans, periodically
reviewed (for instance every 10 years) and focused on
one well-defined forest, may not cope well with the ra-
pidity of changes being observed in the physical, social
and economic environment (Innes et al. 2005). There is
a need for flexible forest management that can be eas-
ily adapted to the changing situation of the forest or to
the new societal requirements and that focuses not only
on the situation of each forest but also of the landscape
around it (Voller and Harrison 1998; D’Eon et al. 2000).
This flexible forest management requires input from
several research areas:

— Continuous forest monitoring that allows early de-
tection and evaluation of the occurrence and impact
of hazards — new multisource inventories for forest
monitoring

— Forest models able to predict forest development
and growth under climate change and after the oc-
currence of hazards — improved models combining
process-based and statistical-based sub-models

— Forest models that are not based on site index can
be run using variables usually available in forest
inventories — new methods for site quality charac-
terization

— Forest models should be able to predict the impact of
genetic material

— Forest models should be able to predict wood quality

— Non-wood products and services need to be taken
into account in forest management — new valuation
methods for these products and services

The results of the research areas listed above should
be integrated into flexible decision support systems that
can support forest managers in successively adapting
forest management to climate and societal changes.
Such systems should be subject to rigorous field test-
ing and should reflect the increasing volume of knowl-
edge coming from large-scale experiments (Peterson
and Maguire 2005). The involvement of managers and
other stakeholders in the development of these systems
is crucial for their usefulness as a support to day to day
management decisions.

Forest operations engineering
and management

Forest operations engineering and management is
a problem-oriented scientific discipline that has been
continuously evolving in response to technological,
economical, and political forces for change. It is at-
tempting to meet the challenge to continuously adapt
forest operations practices and policies to face future
challenges. The overarching question is how to recon-
figure operating units, firms, and supply networks in
order to continuously maintain their adaptability, flex-
ibility and self-learning capability.

Many of the challenges will involve the reconfig-
uration of current practices, and the evaluation of the
legacy of past activities. For example, roads established
on slopes considered today to be stable may in future be
at risk of slope failure. Bridges designed to allow a spe-
cific volume of water to pass at a given return interval
may no longer be capable of meeting that requirement.
High-latitude areas dependent on harvesting while the
ground is snow-covered and/or frozen may find that the
operational season is drastically reduced, requiring the
development of new operational procedures. All such
challenges and uncertainties will need to be addressed.

There is a strong need to strengthen forest operations
engineering and management research and promote joint
research efforts. Additionally, we have to develop joint
activities with international science organizations and
institutions (e.g., to industrial engineering and manage-
ment, industrial ecology, or operations research) and to
improve the dissemination of research knowledge ac-
cording to scientific standards and customs.

CHALLENGES FOR PUBLIC PARTICIPATION
— DECISIONS, RESEARCH, DISTRIBUTION
OF BENEFITS

A growing trend in forest management has been the
recognition for the need for the active co-management
of forests. This extends beyond forestry to all natural
resources (Colfer 2005a; Armitage et al. 2007). Very
often, managers will be required to adopt new systems
of thinking, as when the US Forest Service adopted eco-
system management (Breen 2008).

Many of the challenges facing forestry relate to
governance and tenure. This covers a broad range of
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subjects, ranging from the development of internation-
al forest policy, through national governance issues,
to the distribution of forestry benefits to local people.
Despite early recognition of possible strategies (e.g.,
Panayotou and Ashton 1992), global governance has
failed so far to halt deforestation, and major new ways
are needed to address this issue (Smouts 2003; Hum-
phreys 2006). Such methods will require a far better
understanding of the complex relationships between
people and forests (Gibson et al. 2000; Menzies 2007),
and there is a need to both study from what has hap-
pened in the past through historical studies of institu-
tions (Poore 2003) and practices (Dawkins and Philip
1998; Bott et al. 2003), and to be open to learn from
such assessments.

In some parts of the world, there are still major is-
sues concerning the distribution of forest benefits to lo-
cal peoples, including both Indigenous Peoples and oth-
ers. Research is needed on how to transfer a greater gov-
ernance role to such people, including policy research,
research on the most effective type of institutions and
research on potential stumbling blocks to their greater
involvement (Howitt 2001; Lawes et al. 2004; Steven-
son and Natcher 2009). Further research is also urgently
needed on how forests and forestry can contribute to the
alleviation of poverty (Parrotta et al. 2008).

Challenges facing forest researchers include con-
ducting research at the boundaries between disciplines
and involving local people in research. For example,
many research recommendations talk about involving
“society” and “community” in research, but with some
rare exceptions (Colfer 2005b), there is often a failure
to deal with the complexity associated with such terms.
Better involvement of the affected communities in re-
search and the application of that research is an urgent
priority.

CHALLENGES IN ESTIMATING ECOSYSTEM
SERVICES, BIOFUELS, AND BIODIVERSITY

While much progress has been made in the valuation
of ecosystem services (Campbell and Luckert 2002;
Swingland 2002), there has been a widespread failure
to incorporate such values in the day-to-day manage-
ment of forests. This is an area of rapid growth, but
one that has been politically contentious. There re-

mains considerable disagreement over valuation meth-
ods, and even greater disagreement over who should
pay for the maintenance of public goods. Research is
needed on a range of issues related to this topic, from
valuation methodologies to the willingness of individ-
uals or groups to pay for services that they have previ-
ously received freely.

FORESTS AND PERCEPTIONS OF SOCIETY

One of the social changes that has occurred in recent
years is the way in which people view forests, and there
has been growing recognition of the role that forests
play in the cultural development of societies (Harrison
1992; Hayman 2003). There is increasing pressure in
many parts of Europe, for example, for a form of for-
estry that is closer to nature (Egli 1998). In some ar-
eas, this translates into the conversion of even-aged,
single species plantations into multiple-aged multi-
species forests. Similar management suggestions have
been made for some time in North America (Hammond
1991; Drengson and Taylor 1997), Australia (Linden-
mayer and Frankline 2003; Lindenmayer and Fischer
2006) and elsewhere. However, considerable research
into this is still needed, as the assumption is often made
that the converted forest should look something like an
idealized forest, with this forest being based on past ex-
perience. Climate change, for example, means that the
forests of the future will be very different to the forests
of the past, and considerable effort will be needed to de-
termine the nature of these forests, and to convince all
stakeholders that the planning of such forests needs to
look to the future rather than be based on past concepts
of forests.

Europe is exceptional in that most forests have
already been heavily impacted by past management.
In many other parts of the world, forestry is based on
a more natural form of management. However, even in
these cases, there is a need for a better understanding of
the multiple relationships between society and forests
(Drengson and Taylor 2009). Increasingly, the views of
the public are being incorporated into forest manage-
ment (Donoghue and Sturtevant 2008), yet this repre-
sents a two-edged sword. On the one hand, the incorpo-
ration of public views means that societal requirements
are being taken into account. On the other hand, the
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views of the public as to what represents “good” forest
practices may be inconsistent with scientific knowledge
on the nature of forests. This represents an important
research challenge for the future.

FORESTS FOR HEALTH, FOOD, POVERTY,
URBANIZATION, LIFESTYLE

Forest science has traditionally been compartmental-
ized, with a major division between the natural and so-
cial sciences. The emphasis in research institutions deal-
ing with forests has tended to lie with natural sciences,
but it is increasingly clear that not only are the social
sciences critical to the future of forests, but also there
is a strong need to integrate natural and social sciences
better than hitherto. This is evident in, for example, the
debate about the future of old growth forests (Spies and
Duncan 2009), concerns about the links between land
degradation, population and poverty (Young 1998) and
concerns about how modern primarily urban societies
can live sustainably in landscapes of high conservation
concern (Stork and Turton 2008). Such concerns invite
a re-examination of what constitutes the public interest
when forests are involved (Woodwell 2001).

With more and more of the world’s population
living in cities, urban forestry is a growing issue that
with few exceptions is inadequately dealt with by
traditional research institutions. Related to this are
studies of the links between forests and human health
(Colfer 2008). Urban forestry represents a major area
of potential research with many challenges, ranging
from the ecophysiological to the social. Here, more
than anywhere, research will need to bridge the divide
between the natural and social sciences (Konijnendijk
et al. 2004).

EDUCATIONAL CHANGE
— STRUCTURE AND TOPICS

Education covers many topics, including the training of
future foresters and the education of an increasingly ur-
banized society about the value of forests. Some parts of
the world have seen a major drop in the number of people
seeking a forestry education; elsewhere there have been
significant losses of trained foresters through epidemics

such as HIV. Most foresters continue to be trained as
natural scientists, acquiring knowledge that is aimed at
helping them to manage forests. However, future forest
management will be as much about managing people
as about managing vegetation, many traditional forestry
programs have yet to recognize this. Research is needed
on effective recruitment methods for future generations
of foresters, on the knowledge needs of these future for-
esters and on the optimal learning methods that can be
utilized (Anon 2004).

INFORMATION AND RESEARCH ADMINISTRATION
= PROCESSES, TOOLS, DATA MANAGEMENT

Over the last 10 years, major changes have occurred in
the ways that people (including researchers, managers,
decision-makers and others) access information. The
nature of scientific publishing is changing rapidly, and
traditional peer-reviewed journals are being challenged
by collective means of knowledge development (Tap-
scott and Williams 2008). The majority of the academic
community has viewed such developments with deep
suspicion, yet the success of tools such as Wikipedia
is undoubted. Attempts to introduce such methods to
the forestry community include the Global Forest Infor-
mation Service (www.gfis.net) or the Sustainable For-
est Management Knowledge Base (www.sfmindicators.
org). Research is still needed on the most effective ways
to communicate such information to different sectors
and cultures within the community.

CONCLUSIONS

— Forest science, like many other sciences, has faced
major challenges in the last few years. Research has
become more complex and many of the issues af-
fecting forests cannot be solved by the forest sec-
tor alone. Resolution of these issues is becoming
increasingly important as many types of forest de-
crease in the area to a point where their future vi-
ability comes into question (Laurance and Peres
20006). Forests are a part of the broader landscape,
and solutions to forestry problems often lie in broad-
er sustainability solutions (Sayer and Campbell
2004; Sayer and Maginnis 2005). This will require
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a number of changes in approach, including the system and social sciences. Philosophical Transac-
adoption of broader (landscape) scales of research, tions of the Royal Society B: Biological Sciences,
and the better integration of natural and social sci- 363 (1498), 1729—-1735.
ences (Vogt et al. 2007). Bott R., Murphy P., Udell R. 2003. Learning from the

— Many issues of global importance, such as climate forest. A fifty-year journey towards sustainable for-
change, biodiversity, bio-energy, and water avail- est management. Calgary, Alberta, Canada, Fifth
ability, are of strong interest to policy makers and House, pp. 242.
groups inside and outside the forest sector (IUFRO Bottcher H. 2008. Forest management for climate
2009b). These four, inter-related, emerging key-is- change mitigation. Modelling of forestry options,
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