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Background
Over the past 25 years, the Council of Europe has assisted Bern Convention Contracting Parties in designing
and implementing control measures for invasive alien species, with the aim of reducing their negative
impact on native biodiversity in Europe. The Council has produced a number of reports and policy
documents in the field. In the framework of the Bern Convention, the European Strategy on Invasive Alien
Species (IAS) was developed and endorsed by the Standing Committee to the Bern Convention in 2003, as
well as numerous voluntary codes of conduct addressed to various sectors of activity which are potential
pathways for the establishment and spread of invasive alien species in Europe. Recommendation No. 193
(2017) on the European Code of Conduct for Invasive Alien Trees, adopted on 8 December 2017, by the
Standing Committee, recommends that Contracting Parties: (1) take the European Code of Conduct
mentioned above into account while drawing up other relevant codes - or where appropriate - draw up
national codes of conduct on invasive alien trees; and (2) collaborate as appropriate with the actors involved
in forestry activities in implementing and disseminating good practices and codes of conduct aimed at
preventing and managing of introduction, release and spread of invasive alien trees.
At its last meeting in July 2021, the Bern Convention Group of Experts on Invasive Alien Species discussed
the need to raise awareness among policy makers of the risks associated with the usage of alien tree species
as a nature-based solution to mitigate climate change.
In that context, this position paper briefly outlines current climate change mitigation efforts, the actual or
potential risks associated with the use of invasive alien trees as a strategy to fight climate change and key
policy principles for future action. The draft position paper will be presented at the 41st Standing Committee,
to take place on 29 November – 3 December 2021, for information and discussion on its possible follow
up. The draft document comprises an integration of comments provided by members of the Group of
Experts on IAS and the Secretariat of the Bern Convention.
The UN´s Intergovernmental Panel on Climate Change (IPPC) offers a clear definition of Climate
Neutrality and of the term Carbon Neutrality, which is in quite popular usage, mostly in the context of the
Net Zero1 debate. Net zero carbon dioxide (CO 2 ) emissions are achieved when anthropogenic CO2
emissions are balanced globally by anthropogenic CO2 removals from the atmosphere over a specified
period. Net zero CO2 emissions are also referred to as carbon neutrality.
Importantly, the EU (European Union) aims to be climate-neutral by 2050. This objective is at the heart of
the European Green Deal [COM/2019/640 final2 ; COM/2018/773 final3 ] and in line with the EU’s
commitment to global climate action under the Paris Agreement.
As the concept of net zero emissions requires that carbon dioxide emitted must be offset by an equivalent
volume of CO2 removed from the atmosphere, the two main approaches to taking out carbon, or carbon
removal, are through technological methods such as carbon capture and storage and offsetting through
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natural sinks such as land, including forests and oceans. These are included under the now popular term
nature-based solutions (Girardin et al., 2021).
With nations making little progress controlling their carbon emissions, many governments and advocates
have advanced plans to plant significant numbers of trees to absorb carbon dioxide from the atmosphere in
an attempt to slow climate change. But emerging research suggests that trees might not always help as much
as some hope (Popkin, 2019). At the same time, ecosystem transformation is emerging as a global threat
under climate change (Jackson, 2021). Planting trees is certainly not a new idea, but what is remarkable is
the massive scale and the speed at which tree-planting has gained momentum during the past years (Bond
et al., 2019; Fagan et al., 2020; Friggens et al., 2020; Holl and Brancalion, 2020). For example, the European
Commission has proposed a dedicated EU Forest Strategy for 20304 to improve the quantity and quality of
EU forests. The Strategy sets out a pledge to plant at least 3 billion additional trees by 2030 in full respect
of ecological principles, based on the overall principle of planting and growing the right tree in the right
place and for the right purpose. On the contrary, there is a plethora of very poorly designed projects that do
not take into account available global guidelines (Brundu et al., 2020; Brundu and Richardson, 2016; Di
Sacco et al., 2021) and other biodiversity issues.
One additional major driver for the introduction and use of alien trees is the impact of climate change on
existing forest ecosystems, which is an important contemporary concern. Besides affecting forest
productivity, observed effects of climate change on forest ecosystems include changes in tree growth
patterns, drought induced mortality and species distribution shifts (Fraccaroli et al., 2021; Lindner et al.,
2014), as well as additional effects on water availability, increasing pests and diseases, and the rise of
detrimental effects of natural disasters, such as, e.g., mega-fires (Adams, 2013; Natole et al., 2021;
Overpeck and Breshears, 2021; Zheng et al., 2021). Recent extreme events such as the most extreme
drought and heat wave on record in Central Europe (Brun et al., 2020; Buras et al., 2020) led to widespread
tree decline and decreased productivity (Bastos et al., 2020) and pest´s outbreaks, e.g. in the European
spruce bark beetle Ips typographus, paving the way for the introduction of alien trees as substitute for
native tree species in forestry and urban forest and to a general rethinking of forest/forestry policies and
targets.
Furthermore, Anderegg et al., (2020) review the growing evidence that forests' climate mitigation potential
is increasingly at risk from a range of adversities that limit forest growth and health. These include physical
factors such as drought and fire and biotic factors, including the depredations of insect herbivores and fungal
pathogens. Full assessment and quantification of these risks, which are themselves influenced by climate,
is key to achieving science-based policy outcomes for effective land and forest management.
Carbon dioxide in the atmosphere fuels plant growth. As carbon levels rise, it’s appealing to think of
supercharged plant growth and massive tree-planting campaigns drawing down the CO 2 produced by human
activities. However, the study from Terrer et al., (2021) suggests that when elevated carbon dioxide levels
drive increased plant growth, it takes a surprisingly steep toll on another big carbon sink: the soil. One
likely explanation is that trees effectively mine the soil for nutrients they need to keep up with carbonfuelled growth. Extracting the extra nutrients requires an acceleration of microbial activity, which then
releases CO2 into the atmosphere that might otherwise remain locked in the soil.
Large stocks of soil organic carbon have accumulated in the northern hemisphere permafrost region (Mishra
et al., 2021), and natural wetlands and peatlands (Beaulne et al., 2021) remove CO2 from the atmosphere.
4
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On the contrary, drainage, wildfires, and land-use change could trigger large CO 2 emissions from these
ecosystems. Anthropogenic changes to northern peatlands can be traced back long before the industrial
revolution: to crop cultivation, pastures used for grazing, afforestation and forestry, and peat fuel extraction
(Grzybowski and Glińska-Lewczuk, 2020; Qiu et al., 2021). It should be noted that during the second half
of the 20th century, new planting techniques combined with tax incentives, encouraged commercial forestry
across large areas of peat bog in the UK, particularly in the Flow Country of northern Scotland. Such
planting was controversial and was ultimately halted by removal of the tax incentives, and policies to
prevent new planting (Sloan et al., 2018). Many organisations have now come together under the umbrella
of the Peatlands Partnership to implement the management strategy for the peatlands of Caithness and
Sutherland5 .
In fact, increasing carbon storage in soil is potentially one of the most cost-effective climate measures, and
one that will have a positive impact on aspects such as biodiversity and soil fertility. However, the use of
soil as a carbon sink is linked to a range of perspectives and fields of expertise, which creates a complex
policy landscape. In addition, because knowledge is developing at a fast pace it is challenging to
comprehend what is going on, where, and by whom (IPBES 2019; Nordic Council of Ministers 2021).
Approaches to maintain carbon within existing natural ecosystems could have large benefits for biodiversity
(Thomas et al., 2013). However, many of the ecosystems that act as carbon sink are not currently counted
when CO2 quotas are calculated (in Land Use, Land-Use Change and Forestry - LULUCF) which therefore
makes planting trees more alluring even when CO 2 capture is reduced compared to peatland or wetland
restoration. Monetary or tax incentives where valuable natural tree-less ecosystems are afforested, or which
prefer alien trees in forestry and afforestation practices, should be avoided. These types of interventions
should not be considered as nature-based solutions to climate change mitigation or adaptation.
Over 430 alien tree species worldwide are known to be invasive, and the list is growing as more tree species
are moved around the world and become established in novel environments (Rejmánek and Richardson,
2013; van Wilgen and Richardson, 2014). Tree invasion has the potential to negatively affect biodiversity
and ecosystems in many ways. For example, a decrease in taxonomic richness is often observed in vascular
ground plant species in areas dominated by Acer negundo (Veselkin et al., 2021) or Ailanthus altissima
(Brooks et al., 2021), compared to areas dominated by native tree and shrub species. The changes in soil
physicochemical parameters, in understory vegetation, and the reduction in microbial and bacterial biomass
under Quercus rubra may be associated with the type of litter (low N, high C/N) that decomposes slowly
and generates a physical barrier, limiting seed germination and seedling growth. Therefore, this invasive
alien tree may alter the structure and function of forest ecosystems (Stanek et al., 2020; Stanek and
Stefanowicz, 2019).
To reduce the negative impacts of invasive alien trees, management interventions such as control or
eradication are usually necessary, costly, and time-consuming. It is often assumed that the impacts of
invasive alien trees will diminish immediately after such interventions. However, in some cases the invader
can have legacy effects on the soil, which might persist for long periods, as in the case of areas invaded by
Acacia saligna (Nsikani et al., 2017).
Throughout human history, changing socioeconomic activities have repeatedly resulted in the introduction
of new invasive alien species (Kueffer, 2017; Seebens et al., 2017). At present, such introductions are
influenced, for instance, by geopolitics, trade agreements, and new technologies such as synthetic biology.
Predictions of future tree invasions therefore depend on anticipating emerging uses, for example as new
bioenergy crops, or the planting of alien trees thought to be resilient to climate change. A particular
5
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emphasis should be given to the precautionary principle when applying risk assessment schemes, as
considerable time lags have been observed between alien tree introduction and the starting of the invasive
process and range-shifts driven by climate change (Wallingford et al., 2020).

Key principles
o

o
o
o
o

o

o
o

o

Prioritise conservation and protection of remaining natural forests, old-growth forest, and other
types of wooded and tree-less habitats, such as wetlands, peatlands, grasslands, for the long term
and climate change adaptation;
Protect existing forest and adopt adequate preventive measures to analyse and reduce the risk of
negative impact from biotic and abiotic risks, including fire risks;
Restore degraded natural forest ecosystems, avoiding tree planting in natural non-forested habitats,
such as wetlands, peatlands, grasslands, and prioritise areas that improve conservation value;
Eliminate incentives and subsidies that promote practices that lead to loss or degradation of native
ecosystems and a generalised conversion of any land types into forest plantations.
Be aware of, and adopt, whenever possible, the Ten Golden Rules [supported by scientists from the
Royal Botanic Gardens, Kew (RBG Kew) and Botanic Gardens Conservation International
(BGCI)] for reforestation to optimize carbon sequestration, biodiversity recovery and livelihood
benefits;
Apply the precautionary principle and rigorous pre-entry screening or risk assessment for all new
alien trees, in particular when these species do not have a documented history of planting with
limited risk of escaping from plantation sites;
Be aware of the documented existence of a time lag between first alien tree introduction and
invasive behaviours as well as possible range-shift driven by anthropogenic climate-change;
Apply the precautionary principle and rigorous biodiversity safeguards to all large-scale planting
tree projects, and forest restoration initiatives - including those labelled as Nature-Based Solutions
and under the Bonn Challenge;
Promote the use of native and threatened tree species in reforestation/afforestation/restoration
initiatives and highlight the risks of planting invasive alien tree species in areas rich of
native/endemic tree biodiversity.
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