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SUMMARY

Cover photo front page: Forests are a cornerstone of the Latvian economy and way of life. Photo by Aleksandrs Tihonovs / 
Mostphotos. 

Cover photo back page: The coral tooth fungus (Hericium coralloides) is red-listed in Latvia and, like many threatened 
species of fungi, favors old-growth forests with a diversity of dead wood. Preserving such forests is an important aspect of 
responsible forest management. Photo by Sandra Ikauniece / Nature Conservation Agency Latvia. 

BIOLOGICAL DIVERSITY

The United Nations Convention on Biological Diversity defines biological diversity as “the variability among living 
organisms from all sources, including, inter alia, terrestrial, marine, and other aquatic ecosystems, and the ecological 
complexes of which they are part: this includes diversity within species, between species and of ecosystems”.  
Referred to as biodiversity in this report.

This study evaluates the contribution of FSC certification to biodiversity in the Latvian forest, relative to the requirements of 
Latvian legislation. Where FSC requirements go above those of legislation, the biodiversity impacts have been assessed 
using scientific literature. The contributions of FSC certification to forest biodiversity are most apparent regarding setting 
aside forest areas from forestry, promoting native tree species and wet forest stands, retaining biologically valuable trees 
and dead wood, and protecting habitats that are not protected by legislation, such as many Woodland Key Habitats. For 
other biodiversity aspects, such as promoting deciduous trees and landscape planning, FSC requirements match those 
of legislation or more research is required to assess the contribution. When evaluating FSC’s impact on biodiversity, one 
must also keep in mind that biodiversity constitutes one of three pillars of FSC’s work for a responsible forest management, 
together with social considerations and economic viability. As such, FSC certification works as a complement to legislation 
and other conservation practices applied in Latvia. 

This report was produced by FSC Sweden in collaboration with FSC Latvia. Authors are Emily Lehtonen and Henrik von 
Stedingk, Layout Märta Lindqvist, FSC Sweden. Contributions have been made by Imants Krūze, FSC Latvia, and the 
reference group: Sandra Ikauniece and Rolands Auziņš, Nature Conservation Agency Latvia. The study was funded by ACE 
– the Alliance for Beverage Cartons and the Environment.

Reference the report as: Lehtonen E, von Stedingk H. 2017. The contribution of FSC certification to biodiversity in Latvian 
forests. FSC Sweden Report 2017.

Photo by Svetlana Mandrikova / Mostphotos.
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Forests cover approximately half of Latvia’s land area. 
Responsible forest management is important to preserve 
the range of environmental, social and economic values that 
forests provide. Photo by Sandra Ikauniece / Nature Conser-
vation Agency Latvia.
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THE VALUE OF FSC CERTIFICATION FOR BIODIVERSITY

Sustainable forest management is becoming increasingly 
important as we witness the effects of worldwide forest 
degradation and deforestation. One essential part in ac-
hieving sustainable forest management is adapting forest 
management to preserve natural forest biodiversity. This is 
important for the intrinsic value of forest biodiversity and the 
cultural value of forests, as well as for the link between high 
biodiversity and increased ecosystem function, resilience to 
disturbances such as extreme weather events and pests, 
and forest productivity. FSC works towards sustainable 
forestry by promoting environmentally appropriate, socially 
beneficial, and economically viable forest management. On 
a national level, this is facilitated through forest certification 
in accordance with these goals. The FSC Latvia national re-
presentative supports and advances FSC forest certification, 
and spreads awareness about responsible forest manage-
ment practices in Latvia. 

This report demonstrates some of the ways in which FSC 
certification provides additional benefits for biodiversity in 
comparison to Latvian legislation. In Latvia, the manage-
ment of forests and their biodiversity is regulated by legisla-
tion including the Law on Forests, Law on the Conservation 
of Species and Biotopes, and the Regulation on Nature 
Protection in Forest Management. FSC certification comple-
ments legal requirements for forest management by setting 
additional requirements for responsible forestry, and in prac-
tice by enforcing legislation. FSC’s requirements, detailed in 
each of the four interim standards that are used for FSC cer-
tification in Latvia (herein referred to as the FSC standards), 
are divided into ten basic principles. This report explores 
the biodiversity considerations associated with the require-
ments in principle 6, which states that “Forest management 
shall conserve biological diversity and its associated values, 
water resources, soils, and unique and fragile ecosystems 
and landscapes, and, by so doing, maintain the ecological 
functions and the integrity of the forest.” Some requirements 
in principle 9 (High Conservation Value Forests) address 
biodiversity considerations through the management of large 
areas important for biodiversity, but these are not discussed.

In this report, the biodiversity impacts of FSC certification 
versus legislation are discussed based on relevant scien-
tific literature. Six aspects are highlighted where the FSC 
standards provide clear and/or quantifiable benefits for 
biodiversity over legislation: 1) Protected areas, 2) Protected 

species and habitats, 3) Wet forests, 4) Retention trees, 
5) Native species, and 6) Dead wood. For the remaining 
aspects (Deciduous trees, Riparian zones, Landscape 
planning, Forest roads, Damage to ground and water), 
FSC requirements match that of Latvian legislation, or their 
biodiversity contributions are difficult to assess due to a lack 
of research. These are discussed briefly at the end of the 
report. While the FSC standards applied in Latvia are based 
on the same principles and criteria, there are some differen-
ces in their requirements; these are also considered. Finally, 
the key findings and limitations in assessing biodiversity 
benefits, and the use of quantifiable targets for conserva-
tion measures, are discussed in relation to the biodiversity 
considerations of FSC certification as a whole. 

GLOSSARY

Clearfelling: A felling practice where all trees in the 
harvest site are cut. 

Coniferous trees: Trees that do not shed their leaves 
and that reproduce through cones.

Deciduous trees: Trees that annually shed their lea-
ves. Most deciduous trees are broadleaved. 

Epiphytic species: Plant species that grow on other 
plants without taking nutrients or water from the host 
plant. Host plants are typically trees. 

Invertebrates: Organisms that do not have vertebral 
columns. In forests, this includes species groups such 
as insects, spiders, snails, and worms. 

Polypores: A group of wood-decomposing fungi with 
fruiting bodies on their undersides. Typically found 
growing on tree trunks or branches.

Red-listed species: Species that are classed as th-
reatened according to the criteria of the International 
Union for Conservation of Nature (IUCN) Red List.

Saproxylic species: Species that are dependent on 
dead wood to survive. 
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ENVIRONMENTALLY  
APPROPRIATE
Forest management ensures that 
the harvest of timber and non-
timber products maintains the 
forest’s biodiversity, productivity and 
ecological processes.

SOCIALLY BENEFICIAL
Forest management helps both 
local people and society at large 
to enjoy long term benefits and 
also provides strong incentives to 
local people to sustain the forest 
resources and adhere to long-term  
management plans.

ECONOMICALLY 
VIABLE
Forest management means that 
forest operations are structured and 
managed so as to be sufficiently 
profitable, without generating 
financial profit at the expense of the 
forest resource, the ecosystem, or 
affected communities. 

These are the interim standards analyzed in this report:

•	 NEPCon: NEPCon Standard for Assessing Forest Ma-
nagement in Latvia. Version 19 (December 2014). 

•	 SCS Global Services: FCP Interim Standard for Forest 
Management Certification in Latvia under the Forest 
Stewardship Council. Version 4-1 (March 2016). 

•	 SGS Qualifor: Forest Management Generic Standard. 
Version AD 33-09 (March 2016).

•	 Soil Association Woodmark: Woodmark Generic Stan-
dard and Checklist (adapted for Latvia). Version 1.4-1 
(October 2014).

IN LATVIA THERE ARE FOUR INTERIM FSC 
STANDARDS FOR FOREST CERTIFICATION 

ABOUT FSC

FSC is a member-governed organization that works towards 
an environmentally appropriate, socially beneficial, and 
economically viable forest management. FSC’s members 
are divided into three chambers: the environmental, social 
and economic chambers, each with an equal vote in FSC’s 
decision-making processes.

Together, FSC’s members have developed FSC’s Princip-
les and Criteria of responsible forest management, which 
any forest operation must adhere to in order to become FSC 
certified. These form the framework for the practical require-
ments of FSC forest certification.

FSC’s principles and criteria are adapted at a national level 
in order to reflect the diverse legal, social and geographical 
conditions of forests in different parts of the world. This is 
done by members in the country who create the National 
Forest Stewardship Standard.

In countries or regions where a National Forest Stewardship 
Standard has not been developed and approved, certifica-
tion bodies can develop standards for FSC certification. 
These interim standards adhere to FSC’s principles and 
criteria and must be approved by FSC International. Each 
certification body audits their clients (certificate holders) 
based on their own interim standard; as such, there can be 
more than one interim standard in a country. If a National 
Forest Stewardship Standard becomes developed and pu-
blished in that country, the interim standards cease to apply.

As of September 2017, 1.02 million hectares (ha) are 
FSC certified in Latvia. This amounts to 30 % of the 
total forest land. Of the FSC-certified forests, 83 % are 
owned by the state, while 3.6 % are owned by private 
owners with less than 1 000 ha of forest land each. 

ENVIRONMENTAL
1/3

ECONOMIC
1/3

SOCIAL
1/3



Forest Stewardship Council
FSC Sweden

7

•	 Law on Specially Protected Nature Territories (likums “Par īpaši aizsargājamām dabas teritorijām”) 02.03.1993

•	 Protection Zone Law (likums “Aizsargjoslu likums”) 05.02.1997

•	 Law on Forests (likums “Meža likums”) 24.02.2000

•	 Law on the Conservation of Species and Biotopes (likums “Sugu un biotopu aizsardzības likums”) 16.03.2000

•	 Regulation on the List of Specially Protected Species and Specially Protected Species for Limited Use 
(MK noteikumi Nr.396 “Noteikumi par īpaši aizsargājamo sugu un ierobežoti izmantojamo īpaši aizsargājamo 
sugu sarakstu”) 14.11.2000

•	 General Regulations on Protection and Use of Specially Protected Nature Territories (MK noteikumi Nr.264 
“Īpaši aizsargājamo dabas teritoriju vispārējie aizsardzības un izmantošanas noteikumi”) 16.03.2010

•	 Regulation on Forest Regeneration, Afforestation and Plantation Forest (MK noteikumi Nr.308 “Meža 
atjaunošanas, meža ieaudzēšanas un plantāciju meža noteikumi”) 02.05.2012

•	 Regulation on Tree Felling in the Forest (MK noteikumi Nr.935 “Noteikumi par koku ciršanu mežā”) 18.12.2012

•	 Regulation on Nature Protection in Forest Management (MK noteikumi Nr.936 “Dabas aizsardzības noteikumi 
meža apsaimniekošanā”) 18.12.2012

•	 Regulation on Establishment of Micro-reserves and Procedure for their Management, Protection as well 
as Determination of their Buffer Zones (MK noteikumi Nr.940 “Noteikumi par mikroliegumu izveidošanas un 
apsaimniekošanas kārtību, to aizsardzību, kā arī mikroliegumu un to buferzonu noteikšanu”) 18.12.2012

•	 Regulation on the List of Types of Specially Protected Habitats (MK noteikumi Nr.350 “Noteikumi par īpaši 
aizsargājamo biotopu veidu sarakstu”) 20.06.2017

Surveys show that 80 % of the Latvian population regularly visit forests for recreation. The social value of forests is one of 
the three pillars of responsible forest management. Photo by Marion Kade / FSC Estonia.

LATVIAN LEGISLATION COMPARED AGAINST FSC REQUIREMENTS IN THIS REPORT
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FACTS ABOUT FORESTS AND FORESTRY IN LATVIA

Right photo: The forest sector is a major employer in Latvia, 
particularly in rural communities. Photo by Sergej Razvodov-
skij / Mostphotos.

The Latvian forest has undergone significant changes over 
time. In the last 1000 years, Latvia’s forest cover had been 
in steady decline because of the conversion of forests to 
agricultural land. Together with the pressure of a growing 
population and the demand for wood during the industrial 
revolution, this led to a historical low in Latvia’s forest cover 
of 25 % by 1914. However, the forest area increased during 
the Soviet occupation in the mid-1900s, as neither forestry 
nor agriculture were prioritized by the Soviet state, and 
agricultural lands were left to overgrow naturally. With the 
re-independence of Latvia in 1992 and the return of land to 
private owners, more land was left to overgrow and Latvia 
entered a period of more sustainable forest management 
practices. The onset of the economic crisis in 2008 resul-
ted in a change in legislation allowing for increased felling; 
however, both the Latvian forest area and growing stock 
volume is still increasing. 

Today, Latvia’s forests cover 52 % of the land area, which 
makes it the fourth most forested country in Europe. The 
forest cover has more than doubled, and the growing stock 
volume tripled since the early 1900s. Half of Latvia’s forests 
are owned by the state, while the other half is privately ow-
ned. 1 % of forests are owned by local governments. There 
are approximately 144 000 private forest owners in Latvia, of 
which the majority are owners with forest areas under 5 ha. 

Half of Latvia’s forests are dominated by coniferous trees, 
i.e. Scots pine (Pinus sylvestris) and Norway spruce (Picea 
abies), while more than 40 % are dominated by deciduous 
trees, primarily birch (Betula spp.), grey alder (Alnus in-
cana), and aspen (Populus tremula) (see figure below). The 
dead wood volume in Latvian forests is high at an average 
of 23.5 m³, which is double that in other European forests 
(4). These patterns can partly be attributed to the low inten-
sity of forest management in Latvia in the 1900s. One fifth 
of forests grow on wet soils, while approximately one third of 
Latvian forests have been drained following an intensifica-
tion of agriculture and forestry in the 1960s. 

The forest sector is an important part of the Latvian econo-
my and community. In rural areas, the forest sector is often 
the main employer and thus is a major contributor to local 
economies. In 2015, the forestry, wood processing and furni-
ture manufacturing industries together constituted  
5.2 % of Latvia’s GDP. In the same year, exports from these 
industries amounted to 20 % of all exports from Latvia.

There are management restrictions in 28.2 % of the total 
forest area in Latvia. This includes areas that are strictly pro-
tected from forestry, which cover 3.3 %. Also included are 
areas with some restrictions on forestry, which cover 10.4 % 
of the total forest area. In the remaining 14.5 %, other types 
of management are restricted depending on the values in 
the forest. Due to the dramatic increase in forest cover in the 
last 100 years, the current proportion of old-growth forests in 
Latvia is low (75); as such, a major challenge of forest con-
servation in Latvia is to ensure that such old-growth forests 
and features are protected and allowed to develop. 

Forests have always played an important part in the lives 
of the Latvian people. Surveys show that over 80 % of the 
Latvian population regularly visit forests for recreational ac-
tivities, such as berry and mushroom picking, hunting, and 
hiking. People have free access to state and government-
owned forests, as well as most private-owned forests. 

Statistics in Facts about Forests and Forestry in Latvia are 
taken from reference 5, unless otherwise specified. 

Proportion of the Latvian forest area by the dominant tree 
species, as of 2015.
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PROTECTED AREAS

Latvian legislation protects forests and other areas through 
the designation of Specially Protected Nature Territories 
and micro-reserves, in which management is regulated to 
preserve the biological and/or cultural values of the area. In 
addition, Latvian regulations on forest management require 
the preservation of forests in certain habitats, such as forest 
stands on lake and mire islands, forested floodplains, ravine 
forests, and glades. FSC also protects these forest types 
from economic activity, with the exception of management 
necessary to ensure the ecological functionality of the site. 
However, FSC goes above legislation by requiring forest 
owners to set aside and preserve 10 % of their forest area, if 
legally protected forests comprise less than 10 %. These set 
asides may consist of legally protected forest areas, as well 
as other biologically valuable forest areas. 

Enhancing the capacity for 
biodiversity features
Setting forests aside from forestry provides intact forest 
patches that many species depend upon, and allows key 
biodiversity features typical of natural forests to be preser-
ved. These features include old and large trees, higher tree 
species diversity, more dead wood types, higher structural 
diversity, and varied light availability within forest patches. 
Such features create a larger array of habitats and microcli-
mates for species to colonize and coexist in, which allows 
for higher species diversity in forests. Many species that 
inhabit such forest patches can also recolonize harvested 
areas later in the forest succession, when the necessary 
biodiversity features have regenerated.

Natural forests that are left to grow undisturbed over many 
generations develop into old-growth forests, where many 
biodiversity features often become increasingly prevalent or 
enhanced. For example, old-growth forests typically harbor 
a higher diversity of dead wood, more large old trees, a 
multi-layered tree story and a larger variation in trunk size 
within the forest stand than younger forests. Many forest 
species are specifically associated with such features. 
One Latvian study showed that many epiphytic bryophytes 
depend primarily on large-diameter deciduous trees to be 
sustained in forests (41), while an Estonian study showed 
that lichen communities in floodplain forests are influenced 
by the stand age (26). Another Lithuanian study showed that 
even small patches of old-growth forest can serve as refugia 

for wood-decaying fungi to survive in a managed forest 
landscape (80).

Due to the dramatic increase in forest cover in the last 100 
years, the current proportion of old-growth forests in Latvia 
is low (63, 75). However, many managed forests in Latvia 
host structural features that can support forest biodiversity. 
For example, the average dead wood volume in Latvian fo-
rests (23.5 m³/ha) is double the average in Europe (4). That 
said, large-diameter dead wood tends to be underrepresen-
ted in Latvian forests (41). Setting aside mature and older 
forest stands helps to promote such biodiversity features in 
the forest landscape, as well as increasing the proportion of 
old-growth forests over time. Other FSC requirements, such 
as retaining biologically valuable trees and large-diameter 
dead wood in harvests, also contribute to preserving such 
features. 

SPECIALLY PROTECTED NATURE TERRITORIES

Specially Protected Nature Territories are geographi-
cally specified areas that are under protection by the 
state, with the purpose of preserving biological and/or 
cultural values in the area. There are different types of 
Specially Protected Nature Territories, such as nature 
reserves, national parks, and protected landscape 
areas. Management in each type of Specially Protec-
ted Nature Territory follows general regulations that 
are implemented by the state: for example in nature 
reserves, final fellings, the construction of new roads, 
and artificial forest regeneration are prohibited. For 
several territories, individual regulations have also 
been developed that place further restrictions and/or 
exceptions on management. 

MICRO-RESERVES

Micro-reserves are designated for smaller geograp-
hical areas with the purpose of protecting specific 
species or habitats that are named in Latvian legisla-
tion. General regulations for management are also 
implemented for micro-reserves: for example, forestry 
activities are often prohibited, with the exception of 
management necessary to preserve the biological va-
lues of the area. Typically, micro-reserves are establis-
hed for areas of 0.1 – 20 ha, or up to 500 ha for birds.
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FSC set asides increase the 
proportion and connectivity of 
protected forests
The 10 % of forests required to be set aside by FSC may 
include already legally protected areas. As such, the additio-
nal area set aside because of FSC will depend on the area 
of already legally protected areas present in each mana-
ged forest. In Latvia, 3.3 % of forests are strictly protected 
from all forestry activities. Since FSC requires the 10 % set 
asides to be protected from forestry, it is likely that FSC will 
contribute with additional areas that are set aside in the 
majority of FSC certified forests. Additionally, over 90 % of 
the forests that are protected by law occur in state-owned 
forests: as such, FSC is even more likely to contribute with 
additional set aside areas in privately-owned forests. 

The red-listed lichen Lobaria pulmonaria is associated with old-growth forests with high continuity. FSC helps to preserve 
intact forest patches by requiring forest owners to set aside 10 % of their forest area. Photo by Sandra Ikauniece / Nature 
Conservation Agency Latvia.

The set aside areas can also help to increase connectivity 
between intact forest patches. High connectivity allows 
species with lower dispersal distances to spread over larger 
areas, decreasing their vulnerability to local extinctions. 
Many Baltic studies have identified forest continuity as a sig-
nificant factor for sustaining populations of epiphytic lichens, 
including red-listed lichens such as Lobaria pulmonaria (22, 
25, 42, 44). A simulation study based on Fennoscandian 
boreal forests also showed that many red-listed epiphytic 
fungi are specialized on resources within their habitat and 
cannot survive in a fragmented landscape, while non-red-
listed generalist species were able to spread through such a 
landscape (51). Furthermore, well-connected forest patches 
can provide habitats for species with larger foraging and 
dispersal ranges, such as many mammals and birds. 
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PROTECTED SPECIES AND HABITATS

FSC preserves Woodland Key 
Habitats
Latvian legislation lists which species are protected, for 
which the damage or destruction of individuals is prohibited. 
Legislation also states that micro-reserves may be establis-
hed to protect the habitats of approximately 40 % of these 
species. Some other valuable habitats are also protected as 
micro-reserves or as Specially Protected Nature Territories, 
such as the habitats listed in the EU Habitats and Birds 
Directives. In practice, this entails that habitats that have not 
been protected as micro-reserves or other protected areas 
may be managed for forestry. FSC contributes to protecting 
such habitats: two FSC standards require all Woodland Key 
Habitats to be identified and preserved, while the other two 
standards place the same requirement for biologically va-
luable forest stands. In practice, these biologically valuable 
stands often coincide with Woodland Key Habitats. These 
areas are protected from economic activity, except for ma-
nagement to ensure the ecological functionality of the site, 
and may be included in the 10 % of the forest area that is 
set aside from forestry. FSC also helps to enforce the legal 
protection of protected species by requiring forest owners 
to identify and survey areas where previously unrecorded 
protected species may be present. 

As in other regions around the world, forest species in Latvia 
are primarily threatened with habitat loss associated with 
harvesting and other forestry activities. Woodland Key Habi-
tats are established as a measure to conserve the habitats 
of threatened forest species in Fennoscandia and the Bal-
tics. Woodland Key Habitats in Latvia are not automatically 
protected by law, although certain Woodland Key Habitats 
in which protected species or habitats can be found may be 
protected as micro-reserves. 

Research suggests that many unprotected stands in Latvian 
state forests, particularly deciduous stands, harbor biodi-
versity structures that are typical of Woodland Key Habitats 
(22, 41, 47). Between 1997 and 2005, large-scale inventory 
projects were conducted in Latvian state forests to iden-
tify Woodland Key Habitats and potential Woodland Key 
Habitats, where structures typical of Woodland Key Habitats 
may develop within 10 – 30 years. Later, audits have shown 
that approximately 60 % of all Woodland Key Habitats, and 
55 % of potential Woodland Key Habitats, were found by 

the inventories (6), meaning that many stands meeting the 
criteria of Woodland Key Habitats are yet to be registered. 
Meanwhile, Woodland Key Habitat identification in private 
forests has largely been left to voluntary efforts. The FSC 
requirements of identifying and preserving Woodland Key 
Habitats thus help to preserve a larger proportion of these 
habitats in Latvian forests.

Woodland Key Habitats complement 
legally protected areas
Woodland Key Habitats have been shown to host a signifi-
cantly higher abundance and diversity of dead wood, more 
old-growth features, and support more diverse species 
communities than surrounding managed forests across 
northern Europe (77). However, Woodland Key Habitats 
alone are not sufficient for preserving all forest biodiversity. 
Research in Latvia showed that Woodland Key Habitats 
host a higher number of epiphytic bryophyte species than 
managed stands, although some bryophyte species that 
act as indicators of Woodland Key Habitats were also found 
in managed stands (59). Some studies in Fennoscandia 
have also found no difference in red-listed species diversity 
between Woodland Key Habitats and managed forests, 
for instance with polypores (17, 24) and saproxylic beetles 
(73). In each case, previous management in Woodland Key 
Habitats is suggested as a cause, leading to a lack of the 
structural diversity and specific features that such red-listed 
species require to be sustained. 

Edge effects, whereby microhabitats on the edges of an 
area are affected by exposure to the conditions surrounding 
the area, could also influence habitat quality in Woodland 
Key Habitats. For example, one Latvian study showed 
that the prevalence of epiphytic lichens in wet Woodland 
Key Habitats dominated by black alder (Alnus glutinosa) 
increases with the age of the surrounding forests (29). Con-
sidering that Woodland Key Habitats in Latvia average only 
2.1 ha in size (8), the capacity for many existing Woodland 
Key Habitats to protect threatened species may be reduced. 
In Latvian state forests, Woodland Key Habitats are also 
shown to be functionally isolated, partly due to the continu-
ous harvesting of surrounding forest stands (47, 64), which 
reduces their capacity to sustain the species they support 
on a regional level.
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Despite these factors, research shows that Woodland Key 
Habitats can function as complements to existing protected 
areas. A Finnish study showed that Woodland Key Habitats 
can provide well-connected habitats for species with larger 
dispersal distances, but that species with shorter dispersal 
distances require a network of protected reserves to be 
sustained. This study also suggested that Woodland Key 
Habitats can be effective for preserving habitats that are 
uncommon and dispersed in the landscape (28). Another 
simulation study based on Eurasian boreal forests showed 
that setting aside many small reserves is more effective than 
setting aside fewer large reserves for preserving saproxylic 
species diversity in a managed forest landscape, because 
it allows forest patches with high quality dead wood to be 
targeted for protection (61). As such, the preservation of 
Woodland Key Habitats by FSC, combined with other areas 
included in the 10 % that is set aside from forestry, helps to 
increase the array of forest habitats and species that can be 
sustained in Latvian forests. 

GLOSSARY

Capercaillie leks: Areas where capercaillie (Tetrao 
urogallus) males congregate in courtship displays for 
females.

Woodland Key Habitats (WKHs): Forest patches 
containing habitat specialists that cannot persist in 
forests managed for timber production. Well-founded 
evidence of the presence of such habitat specialists is 
also sufficient for a patch to be identified as a Wood-
land Key Habitat.  

This broadleaved forest is classed as a Woodland Key Habitat, and contains key biodiversity features for species that 
cannot persist in managed forests. FSC requires all stands meeting the criteria of Woodland Key Habitats or biologically 
valuable stands to be protected. Photo by Sandra Ikauniece / Nature Conservation Agency Latvia.
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Both legislation and FSC set 
requirements for protecting birds
Birds are protected by legislation in several ways. All bird 
nests with diameters above 50 cm, and the trees sur-
rounding them, are protected. Micro-reserves may be 
established for the habitats of protected bird species, when 
identified, and legislation prohibits forestry activities within 
the buffer zones around micro-reserves of these species 
during their breeding seasons. Restrictions are also set 
to minimize forestry in biologically valuable forest stands 
during bird breeding seasons. FSC requirements match 
these requirements in legislation, while also setting certain 
additional restrictions to preserve habitats for birds. Three 
of the FSC standards require felling volumes to be reduced 
during the bird breeding season in areas with high breeding 
bird densities, and one FSC standard requires reforestation 
of pine to be facilitated in the buffer zones around micro-re-
serves of capercaillie (Tetrao urogallus) leks. Research from 
Finland indicates that many forest birds, especially threate-
ned species, are particularly vulnerable to disturbances near 
breeding sites (83); therefore, these restrictions can help to 
minimize such disturbances and protect the breeding areas 
of these threatened bird species. Other FSC requirements, 
such as preserving Woodland Key Habitats and old beaver 
wetlands, can also increase habitat quality for birds. 

The black stork (Ciconia nigra) is an endangered species 
that breeds primarily in intact forests near water, and uses 
old and large trees, particularly of aspen (Populus tremula), 
oak (Quercus robur), or pine (Pinus sylvestris), as nest 
trees. Black storks increased in number during the early-
to-mid 20th century, when the forest cover in Latvia also 
increased; however, the intensification of forestry in the last 
decades has been associated with a significant decline in 
black stork populations. Such population reductions have 
also been reported in Estonia and Lithuania, where a lack 
of suitable nest trees has been identified as a factor limiting 
black stork populations (37, 78). Furthermore, black storks 
are known to be highly sensitive to disturbances near their 
breeding sites: one Latvian study showed that disturbances 
such as forestry can cause breeding failure in up to 70 % of 
breeding black stork pairs in a managed area (70). 

Black storks are protected by Latvian law, and micro-
reserves are established for the protection of their habitats, 

where identified. Forestry is also prohibited within a buffer 
zone of micro-reserves established for black stork nests 
during their breeding season. These requirements are 
matched by FSC. While these measures help to minimize 
the negative effects of forestry on the breeding black stork 
population in Latvia, research indicates that the buffer zones 
are too small to avoid all disturbance to breeding black stork 
pairs (70). The research also shows that many newly esta-
blished nesting sites for black stork are not protected, and 
that 30 – 50 % of all forests in Latvia with potential breeding 
sites for black stork have been logged within the last 20 
years (70), which threatens the future conservation of black 
stork breeding habitats. In addition to protecting black stork 
nesting sites, FSC contributes to conserving habitats for the 
black stork population in Latvia through other requirements 
such as retaining more large and biologically valuable trees 
in harvests, and increasing the proportion and connectivity 
of protected forests.

Right photo: The black stork (Ciconia nigra) is endangered 
in Latvia and known to be highly sensitive to disturbances 
from forestry. FSC requirements such as retaining biologi-
cally valuable trees in harvests and setting aside 10 % of 
forests from forestry can contribute to conserving black stork 
nesting habitats. Photo by Achim Prill / Mostphotos.
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Left photo: Black alder (Alnus glutinosa) swamp forests are 
a type of wet deciduous forest that sustain a high species 
diversity, including many species that specialize on black 
alder. FSC helps to preserve such biodiversity features by 
requiring at least 30 trees per ha to be retained in clearfel-
lings in wet deciduous forests. Photo by Sandra Ikauniece / 
Nature Conservation Agency Latvia.

WET FORESTS

FSC preserves biodiversity features 
in wet forest types
Wet forests are a prominent feature in Latvian landscapes, 
but these have decreased in area primarily because of 
drainage practices to increase timber production in forests. 
FSC helps to preserve wet forests in Latvia by restricting 
management and facilitating the growth of wet forest types. 
In wet spruce forests, FSC requires the crowns of parent 
trees to be at least partially preserved, and undergrowth 
to be retained. In wet deciduous forests, FSC requires at 
least 30 living trees to be retained per ha in clearfellings, 
and requires deciduous tree regeneration to be facilitated. 
Both legislation and three of the FSC standards also require 
buffer zones of 20 – 100 m to be established along mires, 
where the buffer width depends on the size of the mire.

Wet forests are characterized by moist microclimates and a 
hydrological cycle that includes periodical flooding. These 
characteristics cause high disturbance rates that contribute 
to a high structural diversity in wet forest stands. Addi-
tionally, many wet forests in Latvia have previously been 
subject to less management than drier forest types, which 
has increased the prevalence of biodiversity features that 
are often lacking in managed forests. A literature review of 
Latvian wet forests showed that wet forest types generally 
retain more biodiversity structures, such as dead wood 
of different types and decay stages, than their dry forest 
counterparts (58). These structures allow a large diversity of 
species to be sustained, including many species that require 
old-growth features to survive. Research from Fennoscandia 
has shown that swamp forests harbor higher diversities of 
birds, bryophytes, lichens, and fungi than drier forest types 
(27, 55, 72), and that even small, fragmented patches of old-
growth swamp forests can act as hotspots for biodiversity 
in these species groups (55). In Latvia, black alder (Alnus 
glutinosa) swamp forests have been shown to harbor a high 
diversity of snails, including many threatened and protected 
species (57). 

Many wet forest species are highly adapted to the moist 
conditions present in wet forests, and cannot survive in 
other forest types. Many species also depend on wet forest 
habitats being present along with other forest types as a 
mosaic in the landscape. For example, capercaillie (Tetrao 
urogallus) is a protected bird species in Latvia that is asso-
ciated with old-growth pine forests, but their chicks typically 
forage in swamp forests in their first weeks (69). As such, 
the FSC requirements for wet forests can help to preserve 
biodiversity in Latvia on the landscape scale. The protection 
of buffer zones along mires, as required by both FSC and le-
gislation, can also help to increase the connectivity between 
wet forest patches by providing corridors of intact forest 
along which species can disperse.   

Different wet forest types harbor 
unique species communities
Deciduous and coniferous wet forest types each harbor 
unique species communities that are adapted to the specific 
tree species and structural features that are present in 
these forest types. Coniferous and deciduous trees also 
produce different types of dead wood: one Lithuanian study 
on wet peat soils showed that deciduous trees were more 
likely to be uprooted, contributing fallen dead wood to the 
stand, while coniferous trees were more likely to remain 
standing when dead (80). Coniferous logs also decay more 
slowly than deciduous logs, and can provide microhabitats 
for saproxylic species adapted to wet forests for a longer 
time. One Latvian study in alder swamp forests showed that 
spruce logs hosted more bryophyte species than deciduous 
logs (39). 

A study on wet spruce forests in Finland showed that 
retaining trees, particularly in groups, can alleviate the ef-
fects of clearfelling on arthropods; although tree retention is 
unlikely to sustain the whole arthropod community found in 
the forest before clearfelling (43). In a similar way, the FSC 
requirements for tree retention in wet deciduous forests 
and preserving tree crowns and undergrowth in wet spruce 
forests may help to alleviate the effects of management 
on wet forest species. Other conservation measures, such 
as protecting certain wet forest types that are classed as 
Woodland Key Habitats, can also help to retain these forests 
types in their natural state. 
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FSC preserves old beaver wetlands
While beavers have historically been present in large 
numbers, a high hunting pressure led to the large-scale 
loss of beaver populations across Europe. Beavers were re-
introduced in Latvia in the 1920s, and have since increased 
in number: today, the Latvian beaver population amounts to 
approximately 68 000 individuals. Beavers are known to res-
hape their environment through their activity, for example, by 
constructing dams that cause watercourses to flood. Three 
of the FSC standards require all old beaver ponds, flood-
lands, and wetlands characterized by dead trees to remain 
intact. 

The flooding of watercourses by beavers creates disturban-
ces that increase structural diversity in the area. A Finnish 
study showed that beaver habitats contain a higher volume 

and diversity of dead wood, including more deciduous and 
standing dead wood, than areas uninhabited by beavers 
(76). The flooding and dead wood also increase the input of 
organic matter and nutrients into the water, which increases 
ecosystem productivity. These factors allow a larger variety 
of habitats and species to be sustained: for example, 
beaver-inhabited wetlands in Finland are shown to harbor 
higher diversities of invertebrates, bats, waterbirds, amphi-
bians, and certain lichens and fungi than areas without bea-
vers (52, 53, 81, 82). Since beavers typically construct dams 
in new sites every few years, they also increase landscape-
level variability and help to increase the connectivity of wet 
forests and dead wood in the landscape (54). As such, the 
FSC requirement of preserving the flooded areas created by 
beavers can play a significant role in preserving wet forests 
in Latvia. 

Studies show that wetlands created by beaver activity are rich in dead wood and sustain a large species diversity. Three of 
the interim FSC standards used in Latvia require all old beaver wetlands to remain intact. Photo by Emily Lehtonen / FSC 
Sweden.
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Mires are a typical feature in the Latvian forest landscape, although many mires have been drained for forestry. One way 
that FSC helps to preserve mires and other wet forests is by prohibiting drainage in Woodland Key Habitats and protected 
areas. Photo by Aigars Reinholds / Mostphotos.

FSC sets more restrictions for forest 
drainage 
As of 2010, 18 % of the total Latvian forest area is classed 
as wet forest, while a further 33 % of the total Latvian forest 
area has been drained. Drainage significantly alters the 
characteristics of wet forests: one Latvian study showed that 
drainage in mires causes a large reduction of soil humidity 
and nutrient availability, leading to a reduction of bryophyte 
cover and diversity, and a dominance of vascular plant 
species (1). Research from Estonia has also shown that 
drainage reduces the species richness of lichens and bryo-
phytes in wet forests, and causes many amphibian breeding 
sites and vascular plant species adapted to wet forests to be 
lost (62, 71). Another study showed that draining approx-
imately 25 % of a mire-dominated forest area in Finland led 
to a decline in bird species adapted to mires, and a drastic 

increase in the abundance of generalist bird species (84).

Both legislation and FSC restrict the drainage of previously 
undrained forests in protected areas. In FSC requirements, 
this includes the areas protected by FSC and not by legisla-
tion, such as many Woodland Key Habitats. Legislation also 
prohibits drainage in Woodland Key Habitats that are protec-
ted as micro-reserves, although many habitats meeting the 
criteria of Woodland Key Habitats have not been protected 
in this way. Since a large proportion of Woodland Key Ha-
bitats identified in Latvia are classed as wet forest types (2, 
9), this FSC requirement allows the characteristic features 
of such habitats to be preserved. Two FSC standards also 
prohibit drainage in previously unregulated natural water-
courses, except where it is necessary to restore their natural 
hydrology; this helps to further preserve natural hydrological 
conditions in Latvian forests.
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RETENTION TREES

FSC sets higher requirements for 
tree retention
Latvian legislation requires at least five living biodiversity 
trees to be retained per ha in fellings, while FSC requires at 
least ten living biodiversity trees to be retained per ha in final 
fellings. Two FSC standards also extend this requirement 
to thinnings, if such biologically valuable trees as specified 
in the FSC standards are present. As such, FSC doubles 
the requirement of tree retention in final fellings, and at 
least increases the requirement for retaining trees in some 
thinnings, when compared to legal requirements. Both FSC 
and legislation require retention trees to be retained through 
subsequent generations.

Many studies from Fennoscandia and the Baltics suggest 
that the biodiversity benefits of tree retention in harvests 
increase with the number of trees retained (11, 15, 31, 65). 
As such, the higher requirements for tree retention of FSC 
compared to legislation can be expected to benefit biodiver-
sity in managed forests.

Retention trees function as lifeboats
Many forest species are dependent on mature trees and 
biodiversity features found in late-successional forests and 
cannot inhabit harvested areas. Retaining mature trees 
in harvests can help to preserve some of these features, 
allowing such species to persist in the landscape. This 
‘lifeboating’ function is shown to be particularly successful 
for ectomycorrhizal fungi, epiphytic lichens, invertebrates, 
and small ground-dwelling animals (10, 20, 23, 65, 67). One 
literature review showed that over 70 % of existing studies 
on tree retention in Europe and North America provide evi-
dence for tree retention reducing species losses as a result 
of harvesting (65). Animals with larger area requirements, 
such as birds, also benefit from retention trees – particularly 
when these are retained in groups. 

FSC requires retention trees to be left in groups, where 
possible. Retaining trees in groups can partly preserve the 
microclimates found in intact forests, creating a wider array 
of habitats and allowing for a greater diversity of species 
to persist in a harvested forest until it can be recolonized. 
Such effects have been shown for birds and vascular plants, 
as well as epixylic lichens and bryophytes (13, 56, 67, 74). 
However, some species groups, such as fungi or invertebra-

tes, may also benefit from retention trees that are dispersed 
across harvests, as this promotes their dispersal in the 
landscape (65).

It is worth noting that some species groups cannot survive 
on retention trees in harvests, and require intact forest 
patches to persist. Studies from Sweden and Estonia show 
that while epiphytic lichens are generally well conserved in 
managed forests with retention trees, epiphytic bryophytes 
are not sustained in the same way (33, 38, 56). A follow-up 
study in Estonia indicated that many epiphytes of conser-
vation concern rarely colonize retention trees (35). Some 
species may also require higher levels of retention than 
specified by legislation or FSC.

Preserving biodiversity features in 
harvested areas
Both legislation and FSC set priorities for the selection of re-
tention trees from the most biologically valuable specimens. 
These priorities include choosing the oldest and/or largest 
specimens, trees retained from previous harvesting cycles, 
deciduous tree species, and trees with burning scars. Both 
FSC and legislation also require all trees with nests above 
50 cm in diameter and the surrounding undergrowth to be 
retained, regardless of quantity, and legislation requires the 
retention of all trees with hollows above 10 cm in diameter. 
Trees with such hollows may be included in the FSC reten-
tion tree quota. 

Many studies in Latvia point to large-diameter trees, 
particularly of deciduous species such as ash (Fraxinus 
excelsior), aspen (Populus tremula), common hornbeam 
(Carpinus betulus), elm (Ulmus spp.), linden (Tilia cordata), 
Norway maple (Acer platanoides), and oak (Quercus robur) 
as the most important features for sustaining epiphytic bryo-
phytes and lichens, including red-listed species, in Latvian 
forests (41, 45, 46, 48, 59). Large specimens of these trees 
can also sustain many old-growth epiphytes in managed 
forests (32, 36, 41), and have been shown to provide nes-
ting sites for many birds that otherwise nest in large trees in 
mature forests (34, 78). 
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Retention trees provide dead wood 
in harvests over time
Retaining trees in harvests over time can increase the 
dead wood supply in managed forests. A study on reten-
tion tree survival in Estonian harvests, where an average 
of 16 live trees were retained per ha, showed that 35 % of 
the retained trees died over 6 years, contributing 4.4 m³ of 
downed dead wood and 1 m³ of standing dead wood per 
ha (66). Large trees, particularly large pines and deciduous 
trees, are also shown to persist in harvested sites for longer 
and stay standing for longer after death, thereby contributing 
new sources of dead wood over longer time periods (19). 

Fresh dead wood on harvests is favored by many red-
listed beetles that specifically inhabit sun-exposed dead 
wood (30). Disturbance events such as forest fires were 
historically important disturbance factors in unmanaged 
forests, allowing for substrates such as sun-exposed wood 
to be created; however, disturbance-creating practices 
are uncommon in conventional forestry. While clearfelling 
generates sun-exposed dead wood in abundance, the bio-
diversity value of this wood depends on the variety of dead 
wood types that are retained. One Estonian study showed 
that standing dead trees in clearfellings retain rich epiphytic 
lichen communities, while fallen logs harbor a large diversity 
of polypores, up to 10 years after harvest (68). Standing 
trees with hollows also provide important habitats for many 
birds, mammals and invertebrates, and are typically lacking 
in managed forests (36). 

FSC requires at least 10 living trees to be retained per ha 
in final fellings. Retention trees are chosen from the largest 
and most biologically valuable specimens, such as this oak 
(Quercus robur). When retained in harvests, oak and other 
deciduous species have been shown to sustain many spe-
cies that otherwise require intact forests to survive. Photo by 
Emily Lehtonen / FSC Sweden.

GLOSSARY

Final felling: A felling practice where all, or the ma-
jority, of trees in the harvest site are cut. Final fellings 
are also referred to as regeneration fellings. Clearfel-
ling is a type of final felling.

Retention trees: Trees that are retained after harvest 
as a nature consideration and left in the forest through 
all subsequent rotation cycles.

Thinning: A type of intermediate felling where a por-
tion of the trees are cut to facilitate the growth of the 
remaining trees in the stand. 
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NATIVE TREE SPECIES

FSC promotes native biodiversity 
While Latvian legislation permits the use of non-native tree 
species in forest regeneration, FSC sets requirements to 
promote native tree species in Latvian forests. Three FSC 
standards require only native tree species to be used in 
forest regeneration, while the fourth FSC standard requi-
res evidence that non-native species used in forestry are 
not invasive. All four standards also require measures to 
monitor and counteract the spread of non-native species to 
be implemented. 

Every species in a forest is adapted to the conditions pre-
sent in their ecosystem, resulting in species communities 
with survival strategies that allow them to coexist. Native 
tree species with such adaptations are more likely to enhan-
ce ecosystem function and resilience to disturbances than 
non-native species. This can support the native biodiversity 
that has developed over time, and create a more stable 
ecosystem that can be sustainably managed. In a stable 
ecosystem, the biodiversity benefits of other management 
activities may also be more prominent. Additionally, some 

tree species that are native to Latvia have a disproportio-
nately high importance for forest biodiversity. One Latvian 
study showed that aspen (Populus tremula) and rowan (Sor-
bus aucuparia) host high diversities of epiphytic bryophyte 
and lichen species respectively, while common hornbeam 
(Carpinus betulus), ash (Fraxinus excelsior), and Norway 
maple (Acer platanoides) host high diversities of red-listed 
bryophytes and lichens (45). 

Undergrowth in forests functions as shelter, nesting and 
foraging sites for a variety of animals, and is often cleared 
in forestry operations. Studies in Sweden and the Iberian 
Peninsula have shown that the clearing of undergrowth 
in deciduous forests is associated with a reduction in bird 
abundance (16) and diversity (7). Both FSC and legislation 
require native undergrowth species, such as juniper (Juni-
perus communis), European crab apple (Malus sylvestris), 
and other native species to be retained in forestry opera-
tions. Three FSC standards also require undergrowth to be 
retained around the burrows of foxes and badgers, helping 
to preserve the habitats of these species in particular. 

Juniper (Juniperus communis) is a typical native undergrowth species in Latvian forests. Both FSC and legislation require 
native undergrowth species to be retained in forestry operations. Photo from Mostphotos.
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Aspen (Populus tremula) is a native tree species in Latvia 
and is regarded as a key species for supporting epiphytic 
biodiversity. FSC sets requirements to promote native tree 
species in Latvian forests. Photo by Bertil Bernhardsson / 
Mostphotos. 
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Dead wood provides habitats for a variety of forest-dwelling 
organisms, including food for invertebrates and fungi that 
feed on dead organic matter, substrates for lichens, fungi 
and bryophytes to colonize, shelter for a variety of inver-
tebrates, mammals, reptiles and amphibians, and nesting 
sites for birds and small mammals. Dead wood also influen-
ces forest carbon stocks and the input of organic matter and 
nutrients into the soil. 

Both FSC and legislation set 
minimum requirements for dead 
wood
Both legislation and the FSC standards set minimum re-
quirements for the retention of dead wood in harvests, with 
some differences. Latvian legislation requires at least four 
large dead trunks, where present, to be retained per ha in 
fellings. One FSC standard matches these requirements, 
while two FSC standards increase the retention target to 
five large trunks per ha in clearfellings. These two standards 
also require at least three large trunks to be retained per ha 
in non-clearfellings, and that at least eight trunks per ha are 
preserved for other dead wood to be harvested. Finally, the 
fourth FSC standard sets a volume requirement of retaining 
5 m³ dead wood volume per ha, where present, in all fel-
lings. Assuming that dead trunks constitute approximately 
0.5 – 1 m³ each, the requirement of the fourth FSC standard 
corresponds to retaining 5 – 10 large trunks per ha. Both 
legislation and the four FSC standards prioritize the reten-
tion of the largest trunks.

As of 2015, Latvian forests harbor an average of 23.5 m³ 
dead wood volume per ha, which is double the average in 
other European forests (4). This high dead wood volume 
can partly be attributed to a history of lower-intensity forest 
management in the early 20th century (75). However, re-
search also shows that large-diameter dead wood is under-
represented in Latvian forests (41), including in biologically 
valuable stands such as Woodland Key Habitats (40). Many 
saproxylic species, including many red-listed species, can 
only colonize large-diameter dead wood, and the lack of 
such substrates in managed forests is one reason that such 
species are threatened. Two of the FSC standards require 
all trunks with diameters above 50 cm to be retained, re-
gardless of quantity. However, dead trunks above 50 cm in 
diameter only constitute an average wood volume of  
1.03 m³ per ha in Latvian state-owned forests (3), and are li-
kely to be less abundant in private-owned forests; therefore,  
this requirement does not significantly increase the number 
of dead trunks being retained in FSC certified forests. 

Overall, the FSC requirements for retaining dead trunks do 
not exceed those of legislation. Although three FSC stan-
dards require at least five trunks to be retained per ha (com-
pared to the four trunks per ha required by legislation) there 
are often fewer than five large dead trunks per ha present in 
Latvian managed forests. As such, the dead wood volume 
retained per ha is often lower than the minimum required by 
legislation and FSC. Therefore, the biodiversity benefits of 
FSC for dead wood lie in the diversity of dead wood being 
preserved, rather than the quantity. 

DEAD WOOD

Left photo: Many saproxylic species are dependent on 
dead wood in specific habitat types to survive. While FSC’s 
minimum requirements for retaining dead wood are similar 
to legislation, FSC helps to preserve dead wood in habitat 
types such as wet depressions, forest transition zones, and 
burnt stands. Photo by Sandra Ikauniece / Nature Conser-
vation Agency Latvia.
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FSC preserves dead wood in 
different forest types
Many species that depend on dead wood also require 
certain conditions, such as sun exposure or high humidity, 
to be sustained. FSC helps to preserve such habitats and 
dead wood diversity in forests by requiring the retention of 
all dead wood with diameters above 25 cm in wet depres-
sions, and groups of living and dead trees in burnt stands 
older than 30 years. Three FSC standards also require dead 
wood with diameters above 25 cm to be retained in transi-
tion zones between forest and open land. FSC also prioriti-
zes the concentration of retention trees in wet depressions 
and transition zones, which helps to preserve future sources 
of dead wood in these habitats.

Wet depressions and burnt stands each provide unique mi-
croclimates that increase the variability of habitats in forests. 
Many saproxylic species are dependent on either moist or 
burnt dead wood: for example, many red-listed beetles are 
shown to thrive in burned sites in Finland both immediately 
after burning and over time (14, 18, 79). Wet depressions 
can also function as fire refugia, allowing fire-sensitive 
species to persist if a forest is burned. The retention of dead 
wood, particularly of large diameters, in each habitat type 
helps to sustain these species communities. The retention 
of live trees in burnt stands also helps to provide future 
sources of burnt dead wood. 

Transition zones between forest and open land can typically 
sustain biodiversity features and an array of species from 
both ecosystems. For example, many birds and mam-
mals use these zones to forage or as dispersal corridors, 
taking advantage of the tree shelter. The low tree density 
also increases sun exposure, which is beneficial to many 
forest species that require dry or warm microclimates. 
Sun-exposed dead wood in particular is favored by many 
saproxylic species of lichens and red-listed beetles (30). 
Felling practices create forest edges between harvested 
areas and mature forests that function as transition zones, 
although research shows that these edges have a lower 
structural diversity and a lower diversity of dead wood than 
natural edges that have been shaped over time (12). The 
FSC requirement of retaining dead wood in transition zones 
helps to preserve the structures that are typical of natural 
forest edges. 

Facilitating the continuous input of 
dead wood over time
Continuous supplies of dead wood are important to preserve 
wood in many stages of decay. Tree retention, as required 
by both FSC and Latvian legislation, helps to secure dead 
wood supplies over time as these trees are allowed to die 
naturally. FSC goes above legislation in this respect by 
requiring double the number of trees to be retained in final 
fellings, which increases the number of potential sources 
of dead wood in managed forests. Retaining a variety of 
biologically valuable trees, such as different deciduous spe-
cies and trees with hollows or burning scars, also helps to 
increase dead wood diversity and the number of saproxylic 
species that can be sustained over time. 

Research from Estonia has shown that the mortality rate of 
retention trees is high during the first ten years after harvest, 
but decreases over time (66). This emphasizes the im-
portance of other measures, such as preserving unmanaged 
forests, in order to sustain high quality dead wood over time. 
Latvian Woodland Key Habitats have been shown to harbor 
high dead wood volumes; however, many Woodland Key 
Habitats also show signs of previous management, most 
prominently through a lack of large-diameter dead wood (21, 
22, 40, 41). The dead wood diversity in these habitats is li-
kely to increase over time as the forests develop old-growth 
features, although one study suggests that the active crea-
tion of dead wood is necessary for Woodland Key Habitats 
to attain the structural diversity that is typical of unmanaged, 
old-growth forests (40). 

Right photo: Dead wood of different types, sizes, and decay 
stages must be preserved to sustain the array of forest spe-
cies that are dependent on dead wood. FSC’s requirement 
of retaining biologically valuable trees in harvests helps to 
secure a continuous supply of dead wood over time. Photo 
by Viktor Golenkovs / Mostphotos.
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For these aspects, FSC requirements were either found to 
match that of Latvian legislation, or their biodiversity contri-
butions are difficult to assess due to a lack of research.

Deciduous trees
Deciduous trees and forests are important for a large variety 
of plant and animal species. Currently, deciduous-dominated 
forests make up over half of all forest stands in Latvia; 
however, the extensive use of coniferous tree species in 
forestry has restricted many deciduous-dominated forests 
to areas with less value to forestry, such as river valleys and 
lake islands (58). Both legislation and FSC set requirements 
for preserving deciduous trees in forests, with slight differen-
ces. Two of the four FSC standards require the development 
of deciduous tree species to be facilitated during thinnings 
in mixed coniferous-deciduous forests. Legislation sets the 
same requirement, but with a quantifiable target: requiring a 
5 % proportion of deciduous stands to be maintained in thin-
nings of mixed forests. Three FSC standards also require 
the existing proportions of certain deciduous tree species 
to be maintained in deciduous-dominant forests. Finally, 
both legislation and one FSC standard prohibit clearfelling 
in deciduous forest stands. In practice, the requirements of 
the FSC do not go above those of legislation for preserving 
deciduous trees. 

Riparian zones
Riparian zones are the transitional zones between terrestrial 
and aquatic habitats, and often harbor biodiversity features 
that represent both habitat types and support rich species 
communities. Both Latvian legislation and FSC preserve 
riparian habitats by requiring 10 m buffer zones, where final 
felling is prohibited, to be established along all water bodies 
and watercourses. Larger buffer zones with fewer restric-
tions on management may also be established in many 
cases according to legislation. Two FSC standards also 
require larger buffer zones of 25 m to be preserved along 
salmonid water bodies. Research suggests that buffer zones 
of restricted forestry in riparian zones contribute to conser-
ving riparian biodiversity; however, the FSC requirements 
for riparian zones do not provide additional considerations 
when compared to legislation. 

OTHER ASPECTS 

Landscape planning
Landscape planning is an integral concept in biodiversity 
conservation and can be used to manage biodiversity at 
larger spatial and temporal scales. FSC requires large forest 
owners to implement landscape planning in their forest ma-
nagement, with particular consideration to the proportion of 
old forest stands. While the same requirement is not stated 
in legislation, biodiversity considerations from other require-
ments can benefit biodiversity on the landscape level. For 
instance, the establishment of Specially Protected Nature 
Territories across Latvia helps to maintain connectivity 
between forest fragments, which allows species to spread 
across the landscape and reduces their vulnerability to 
extinction threats. Many FSC requirements, such as setting 
aside 10 % of the managed territory from economic activity 
and preserving Woodland Key Habitats, can also increase 
connectivity in FSC certified forests. 

Although FSC explicitly requires landscape planning to be 
implemented in forest management, the effects of such 
planning on biodiversity are difficult to pinpoint because 
landscape planning interlinks with many other aspects of 
biodiversity conservation. Acquiring evidence of landscape-
level biodiversity impacts of conservation measures also 
requires larger study areas and more research effort than 
what is typical of published studies, and such evidence is 
limited in existing literature. 

Forest roads
Roads are essential for efficient forest management, but 
they can harm the forest ecosystem through fragmenta-
tion and soil erosion. Two FSC standards take this into 
account by prohibiting road construction in areas set aside 
from forestry, including in certain legally protected areas, all 
Woodland Key Habitats, and all protected species habitats. 
The other two FSC standards set requirements to avoid 
road construction in environmentally sensitive areas. Latvian 
legislation also prohibits road construction in certain legally 
protected areas, such as micro-reserves. A lack of research 
that directly links road construction with forest biodiversity 
complicates the assessment of FSC’s biodiversity consi-
derations within this aspect. However, since FSC prohibits 
road construction in more habitat types than legislation 
does, it is likely that FSC restrictions on road construction 
contribute to reducing fragmentation between forests. 
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Both legislation and FSC set requirements that reduce damage to ground and water from forestry. Such considerations help 
to maintain water quality and reduce soil compaction, but the secondary impacts on biodiversity are difficult to determine. 
Photo by Sandra Ikauniece / Nature Conservation Agency Latvia.

Damage to ground and water
Organisms in forest ecosystems are adapted to the abiotic 
characteristics in their habitats, such as soil chemistry, nu-
trient cycling patterns, and water availability. These compo-
nents are often altered through forestry practices, which can 
affect the species composition in a forest. Damage to such 
characteristics should be minimized according to both Lat-
vian legislation and FSC. Where legislation sets restrictions 
on activities such as motor vehicle operation and soil cultiva-
tion, the FSC standards require guidelines to minimize soil 

erosion and runoff to be implemented, and the number of 
temporary crossings over watercourses to be minimized. 
The requirements of protecting riparian zones from econo-
mic activity in both the FSC standards and in legislation also 
help to limit the runoff of sediments and harmful substances, 
such as methylmercury, into water bodies and watercourses. 
While the impacts of forestry on soil and water are docu-
mented, secondary impacts on biodiversity are difficult to 
determine because of the complexity of above- and below-
ground ecosystem dynamics. 
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Summary table: The contribution of FSC certification to biodiversity in Latvian forests, assessed by comparing the impact of FSC re-
quirements on forest biodiversity against that of Latvian legislation. Only requirements that go above legislation and that are found 
in all four interim FSC standards are included (see page 33 for other FSC requirements). A strong contribution of FSC is shown by 
a green checkmark, and some contribution by an yellow checkmark. A question mark means that contributions were not found or 
could not be assessed. 

Environmental 
Aspect

Latvian Legislation FSC Standard Difference in the Forest Compared to 
Legislation

Impact on Biodiversity Compared to 
Legislation

Assessment

Protected areas Specially Protected Nature Territories and 
micro-reserves are designated to protect 
forest areas. Certain forest habitats are always 
preserved.

Set aside at least 10 % of the forest area from 
forestry, consisting of legally protected areas and 
other biologically valuable areas.

More forest areas are set aside, including 
more old and deciduous forest stands. 

More habitats and habitat connectivity for 
species requiring intact forests.

Protected species 
and habitats

Some habitats of protected species are preser-
ved through Specially Protected Nature Ter-
ritories and micro-reserves. Large bird nests 
are protected. Forestry activities are restricted 
during breeding periods and in breeding areas 
of protected birds.

Survey forests for protected species. Identify and 
preserve all Woodland Key Habitats/biologically 
valuable stands. These may be included in the 
10 % set asides. 

Woodland Key Habitats are identifi ed and 
preserved.

More habitats and habitat connectivity for 
threatened species. 

Wet forests Preserve buffer zones of 20 - 100 m along mi-
res. Drainage is restricted in protected areas.

In wet spruce forests, preserve undergrowth and 
crowns of parent trees. In wet deciduous forests, 
retain 30 living trees per ha in clearfellings and 
facilitate regeneration of deciduous trees. Draina-
ge is restricted in areas protected by FSC.

More trees and biodiversity features retained 
in wet forests. No new drainage in Woodland 
Key Habitats. 

Species adapted to different wet forest types 
are favored. 

Retention trees Retain 5 living biodiversity trees per ha in fel-
lings. Retain all trees with hollows.

Retain 10 living biodiversity trees per ha in fi nal 
fellings. Retain trees in groups where possible.

More than 60 000 additional trees are retai-
ned per year in fi nal fellings*. Future inputs of 
dead wood are promoted.

Retention trees function as ”lifeboats” for 
forest species. 

Native species Retain native undergrowth species in forestry 
operations.

Use only native/non-invasive species in forest 
regeneration. Monitor and counteract the spread 
of non-native species.

Native tree species are promoted in forests. Species-specifi c benefi ts from more native 
tree species. 

Dead wood Retain 4 large trunks per ha (where present) in 
fellings.

Retain large dead trunks in wet depressions. Re-
tain groups of dead and living trees in old burnt 
stands.

Dead wood is retained in more habitats. Habitats for species dependent on dead 
wood are preserved.

Deciduous trees Retain a 5 % proportion of deciduous trees in 
thinnings of mixed forests. No clearfellings in 
deciduous forests.

Similar requirements to legislation. No difference compared to legislation. No difference compared to legislation.

Riparian zones Preserve 10 m buffer zones of no fi nal felling 
along watercourses and water bodies. Larger 
buffer zones with restricted management may 
also be established.

Similar requirements to legislation. No difference compared to legislation. No difference compared to legislation.

Landscape 
planning

Landscape-level management including esta-
blishment of large protected areas.

Large forest owners implement landscape plan-
ning in forest management. Other considerations 
increase forest connectivity in the landscape.

Some extra considerations increase the 
landscape value of forests.

Cannot be estimated.

Forest roads No road construction in certain legally protec-
ted areas.

Avoid road construction in environmentally sensi-
tive areas. 

Road construction avoided in more sensitive 
habitat types.

Cannot be estimated.

Damage to ground 
and water

Forests are managed to avoid soil erosion and 
blocking of water runoff. Motor vehicles are 
not operated in areas sensitive to erosion. Soil 
type and relief is considered in soil cultivation.

Implement guidelines to minimize soil erosion 
and runoff. Reduce the number of temporary 
crossings over watercourses.

Some extra considerations to avoid damage 
to forest soil and water regimes.

Cannot be estimated.

*See the fact box ”Quantification of biodiversity contributions across all FSC certified forests” on page 39.
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Environmental 
Aspect

Latvian Legislation FSC Standard Difference in the Forest Compared to 
Legislation

Impact on Biodiversity Compared to 
Legislation

Assessment

Protected areas Specially Protected Nature Territories and 
micro-reserves are designated to protect 
forest areas. Certain forest habitats are always 
preserved.

Set aside at least 10 % of the forest area from 
forestry, consisting of legally protected areas and 
other biologically valuable areas.

More forest areas are set aside, including 
more old and deciduous forest stands. 

More habitats and habitat connectivity for 
species requiring intact forests.

Protected species 
and habitats

Some habitats of protected species are preser-
ved through Specially Protected Nature Ter-
ritories and micro-reserves. Large bird nests 
are protected. Forestry activities are restricted 
during breeding periods and in breeding areas 
of protected birds.

Survey forests for protected species. Identify and 
preserve all Woodland Key Habitats/biologically 
valuable stands. These may be included in the 
10 % set asides. 

Woodland Key Habitats are identifi ed and 
preserved.

More habitats and habitat connectivity for 
threatened species. 

Wet forests Preserve buffer zones of 20 - 100 m along mi-
res. Drainage is restricted in protected areas.

In wet spruce forests, preserve undergrowth and 
crowns of parent trees. In wet deciduous forests, 
retain 30 living trees per ha in clearfellings and 
facilitate regeneration of deciduous trees. Draina-
ge is restricted in areas protected by FSC.

More trees and biodiversity features retained 
in wet forests. No new drainage in Woodland 
Key Habitats. 

Species adapted to different wet forest types 
are favored. 

Retention trees Retain 5 living biodiversity trees per ha in fel-
lings. Retain all trees with hollows.

Retain 10 living biodiversity trees per ha in fi nal 
fellings. Retain trees in groups where possible.

More than 60 000 additional trees are retai-
ned per year in fi nal fellings*. Future inputs of 
dead wood are promoted.

Retention trees function as ”lifeboats” for 
forest species. 

Native species Retain native undergrowth species in forestry 
operations.

Use only native/non-invasive species in forest 
regeneration. Monitor and counteract the spread 
of non-native species.

Native tree species are promoted in forests. Species-specifi c benefi ts from more native 
tree species. 

Dead wood Retain 4 large trunks per ha (where present) in 
fellings.

Retain large dead trunks in wet depressions. Re-
tain groups of dead and living trees in old burnt 
stands.

Dead wood is retained in more habitats. Habitats for species dependent on dead 
wood are preserved.

Deciduous trees Retain a 5 % proportion of deciduous trees in 
thinnings of mixed forests. No clearfellings in 
deciduous forests.

Similar requirements to legislation. No difference compared to legislation. No difference compared to legislation.

Riparian zones Preserve 10 m buffer zones of no fi nal felling 
along watercourses and water bodies. Larger 
buffer zones with restricted management may 
also be established.

Similar requirements to legislation. No difference compared to legislation. No difference compared to legislation.

Landscape 
planning

Landscape-level management including esta-
blishment of large protected areas.

Large forest owners implement landscape plan-
ning in forest management. Other considerations 
increase forest connectivity in the landscape.

Some extra considerations increase the 
landscape value of forests.

Cannot be estimated.

Forest roads No road construction in certain legally protec-
ted areas.

Avoid road construction in environmentally sensi-
tive areas. 

Road construction avoided in more sensitive 
habitat types.

Cannot be estimated.

Damage to ground 
and water

Forests are managed to avoid soil erosion and 
blocking of water runoff. Motor vehicles are 
not operated in areas sensitive to erosion. Soil 
type and relief is considered in soil cultivation.

Implement guidelines to minimize soil erosion 
and runoff. Reduce the number of temporary 
crossings over watercourses.

Some extra considerations to avoid damage 
to forest soil and water regimes.

Cannot be estimated.
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DISCUSSION

In this report, the potential biodiversity benefits of FSC 
certification have been evaluated against those of legislation 
and in the context of current scientific literature. In several 
aspects, FSC provides benefits to forest biodiversity, with 
contributions found in terms of protected areas, protected 
habitats and species, wet forests, retention trees, and native 
species. Benefits were also found for promoting dead wood 
in specific habitat types and over time. 

The most obvious biodiversity benefits in FSC certification 
come from requirements that are not covered in Latvian 
legislation. These include identifying and preserving Wo-
odland Key Habitats, restricting forestry in wet forest types, 
and limiting the use of non-native tree species. Where FSC 
requirements are quantifiable, their biodiversity contributions 
can also be more easily assessed: such as for setting aside 
a minimum 10 % of forests from forestry. This is particularly 
well demonstrated in the FSC requirement of retaining at 
least 10 living trees per ha in harvests, since this is double 
the number required to be retained by law. While an in-
creased minimum threshold for conservation measures does 
not automatically equal an increased biodiversity benefit, 
they are easier to evaluate against existing research and al-
low for concrete effects of FSC certification to be studied. 

Another benefit of FSC is the increased monitoring of 
forestry practices that comes with FSC certification. Annual 
audits are conducted to ensure that FSC certified forest ow-
ners comply with the requirements of legislation as well as 
FSC, with specific measures used for verification. In aspects 
where the biodiversity considerations of FSC requirements 
do not go above those of legislation, FSC can enforce legal 
requirements and strengthen the monitoring of biodiversity 
considerations in FSC certified forests.

Differences between interim FSC 
standards
Most of the significant biodiversity contributions of FSC 
identified in this report come from requirements that are set 
in all four FSC standards used in Latvia. However, some dif-
ferences were found between the FSC standards, whereby 
certain requirements were not included in all four standards. 

In some cases, requirements were found in legislation that 
were not matched by all four FSC standards. However, 
a prerequisite of FSC certification is that all FSC certified 
forest owners follow national and local legislation: as such, 
these requirements will still be followed by all FSC certified 
forest owners in Latvia. An example of this is the require-
ment of retaining buffer zones along mires: although only 
two FSC standards set this requirement, it is also set in le-
gislation which means that all forest owners are obligated to 
implement the requirement regardless of the FSC standard. 

Some requirements were found in a subset of the FSC 
standards, and not in legislation. The implications of these 
differences have to be evaluated in the context of FSC cer-
tification in Latvia. For example, the retention of old beaver 
wetlands is required by three FSC standards (from NEPCon, 
SCS Global Services, and Soil Association Woodmark). 
As of April 2017, these three standards have been used to 
certify approximately 60 % of FSC certified forests in Latvia. 
This means that in 40 % of Latvian FSC certified forests, old 
beaver ponds are not necessarily preserved. Whether this 
has practical implications on the biodiversity contribution of 
FSC certification depends on the prevalence of old beaver 
wetlands in these forests, and requires further assessment 
of the biodiversity benefits of preserving old beaver wetlands 
compared to that of other FSC requirements. Regardless, 
these requirements still go above those of legislation, and 
can contribute to biodiversity conservation in at least a por-
tion of FSC certified forests.  
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Aspects Requirement Required by:

Protected 
species and 
habitats

Reduce felling volumes during bird breeding seasons. NC, SA, SCS 

Facilitate reforestation of pine in capercaillie leks. NC

Wet forests Establish buffer zones of 20 - 100 m along mires. NC, SA, SCS 

Preserve old beaver wetlands. NC, SA, SCS

No new drainage in natural watercourses. SA, SCS

Retention 
trees

Retain 10 trees in thinnings (where present). NC, SGS

Native 
species

Retain undergrowth around badger and fox burrows. NC, SA, SGS

Dead wood Retain dead wood in forest transition zones. NC, SCS, SGS

Deciduous 
trees

Facilitate the development of deciduous trees in thinnings. NC, SGS 

Maintain the proportion of deciduous trees in deciduous-dominant 
forests.

NC, SA, SCS

Riparian 
zones

Preserve 25 m buffer zones along salmonid water bodies. NC, SA

Forest roads No road construction in set asides. NC, SGS

REQUIREMENTS THAT ARE SET BY ALL FSC STANDARDS, WITH DIFFERENCES IN CONTENT

REQUIREMENTS THAT ARE SET BY SOME FSC STANDARDS, BUT NOT ALL

Aspects Requirement Differences in FSC standards

Protected 
species and 
habitats

Identify and preserve Woodland 
Key Habitats/biologically valuable 
stands.

NC and SA require all Woodland Key Habitats to be identifi ed and 
preserved. SCS and SGS require the same for biologically valua-
ble stands. In practice, biologically valuable stands almost always 
correspond to Woodland Key Habitats.

Native  
species

Use native tree species in forest 
regeneration.

NC, SA, and SGS require native tree species to be used. SCS 
requires evidence that non-native species used are not invasive.

Dead wood Retain a minimum quantity of dead 
wood in fellings.

SA requires 4 trunks per ha to be retained. NC and SGS require 5 
trunks per ha to be retained, including all trunks > 50 cm in diame-
ter. SCS requires 5 m³ wood volume per ha to be retained. 

Summary of the biodiversity requirements that differ between the interim FSC standards in Latvia. The interim FSC standards 
are abbreviated as follows: NC = NepCon, SA = Soil Association Woodmark, SCS = SCS Global Services, and SGS = SGS 
Qualifor. 
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zones contributes to sustaining a wider diversity of species 
in these habitats, while requirements for tree retention and 
setting aside older forest stands help to secure future inputs 
of dead wood. As a voluntary certification scheme, FSC 
certification alone cannot sustain forest biodiversity to the 
minimum threshold levels presented in scientific literature; 
however, FSC clearly raises the standards of forest ma-
nagement for biodiversity, and thus complements other 
conservation measures in Latvian forests. 

Where FSC does not contribute 
biodiversity benefits beyond that of 
legislation
In this report, the biodiversity considerations of FSC 
certification were found to match those of legislation for 
deciduous trees and riparian zones. The FSC minimum 
requirements for dead wood retention in clearfellings also 
approximately matched that of legislation, although other 
FSC requirements in relation to dead wood were found to 
contribute with biodiversity benefits.  

While the effects of implementing conservation measures 
in some aspects are well documented, others are less 
well-known. As such, it is difficult to determine whether FSC 
requirements in such aspects do not provide biodiversity 
benefits, or if the lack of effect is simply due to limitations 
in the knowledge and methodology that we need to identify 
them. A lack of knowledge to compare legislation and FSC 
requirements was a limiting factor for assessing the biodi-
versity considerations in landscape planning, forest roads, 
and damage to ground and water. Given our current know-
ledge, the benefits of these aspects should be evaluated 
on a case by case basis rather than across all FSC certified 
Latvian forests.

Where more research is needed
Our ability to analyze the effects of many forestry practices 
on the whole biodiversity of a forest depends on our under-
standing of the interactions between organisms and their 
environment. A lot of the existing research examines the 
effects of harvesting practices on specific species groups, 
because the effects of biodiversity conservation are easier 
to pinpoint on a smaller group of test subjects. Most of the 
studies highlighted in this report focus on the effects of con-

How much is enough?
When evaluating the level of FSC’s biodiversity conside-
rations against minimum thresholds for biodiversity, it is 
important to remember that FSC certification functions as 
a complement to legislation and other conservation initiati-
ves. FSC certification is voluntary and strives for a balance 
between environmental, social and economic values in 
forestry, and the quantifiable FSC requirements may fall 
short of the amount required to sustain species groups that 
require intact or unmanaged forests to survive. Nonetheless, 
these requirements are a key contribution to biodiversity 
above legislation, particularly where only FSC requires such 
quantitative targets to be met. 

There is limited scientific evidence to establish what the mi-
nimum thresholds to conserve biodiversity should be. As an 
example, estimates of the minimum amount of tree retention 
required to conserve biodiversity in harvests range from 9 – 
50 m³ wood volume per ha, depending on the species group 
to be conserved (15, 23, 65). The FSC-required minimum 10 
trees per ha, which amounts to approximately 5 m³ wood vo-
lume retained per ha, falls below this spectrum, but at least 
increases the capacity for preserving biodiversity in harvests 
above that of legislation. 

For dead wood, one literature review showed that the 
thresholds to sustain populations of forest species such 
as woodpeckers and other birds, beetles, polypores, and 
other saproxylic species range from 10 – 70 m³ dead wood 
volume per ha, with the majority of suggested thresholds at 
20 – 30 m³ per ha (49). The minimum dead wood retention 
requirements in both FSC and legislation fall short of this 
amount. The average dead wood volume in Latvian forests 
(23.5 m³) falls within this range; however, large size dead 
wood is also important for conserving the full range of forest 
species dependent on dead wood, and is generally lacking 
in Latvian managed forests (41). 

Overall, FSC’s contribution to biodiversity will depend on the 
cumulative effect of all conservation measures. For instan-
ce, the retention of biologically valuable trees in harvests, 
such as large trees of deciduous species, will increase the 
diversity of species that can be retained. The main FSC 
contribution for dead wood also lies in increasing dead 
wood quality, rather than quantity: for example, the reten-
tion of dead wood in wet depressions and forest transition 
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servation measures on birds, bryophytes, and lichens. Many 
studies also only examine the biodiversity effects of one or 
two conservation measures for the same reason. 

The scientific literature available on forest biodiversity may 
lead to a bias in how we interpret the biodiversity benefits 
of FSC certification and legislation. For example, more 
publications are available on the effects of deciduous trees, 
protected areas and wet forests on Latvian forest biodiver-
sity than for the other aspects covered in this report. In such 
cases, research from neighboring countries with similar 
forest ecosystems can also give insights into the effects of 
biodiversity considerations in Latvian forests. 

Long-term studies are also important for understanding the 
cumulative biodiversity benefits of forest management. Whi-
le the number of such studies is increasing for practices that 
have long been implemented in forestry, studies focusing 
directly on the effects of FSC certification are constrained 
by the relatively short time that FSC certification has been 
implemented in Latvia.

Future research needs to focus on large-scale spatial and 
temporal impacts, as well as expanding our knowledge of 

less well-known biodiversity effects. In the absence of such 
studies, research can use simulation methods and meta-
analysis of smaller studies to predict large-scale biodiversity 
patterns. One simulation study based on Swedish boreal 
forests showed that combined conservation measures 
including retaining 5 % of trees in harvests, 5 % set asides, 
and at least 1 m³ dead wood volume per ha can increase 
the amount of dead wood in Swedish forests by up to seven 
times the current amount over a 200-year period (60).

Finally, many of the FSC requirements provide conside-
rations for multiple biodiversity aspects, and as such the 
cumulative benefits of these considerations need to be 
evaluated. For instance, one literature review on European 
deciduous forests demonstrated that conservation measu-
res including retaining large-diameter trees and dead wood 
in productive forests, setting aside intact forest patches, and 
maintaining a high diversity of tree species, all contribute to 
mitigating the effects of forestry on epiphytic lichens (50). 
Filling these knowledge gaps will allow for a more compre-
hensive understanding of the cumulative effects of FSC 
certification on biodiversity. 

Capercaillies (Tetrao urogallus) are endangered in Lat-
via and require intact patches of old coniferous forest 
and swamp forest to survive. FSC preserves caper-
caillie breeding habitats directly by prohibiting forestry 
near capercaillie leks during the lekking season, and 
indirectly through requirements such as setting aside 
10 % of forests from forestry. Photo by Peder Lund-
kvist / Mostphotos.
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QUANTIFICATION OF BIODIVERSITY CONTRIBUTIONS ACROSS ALL FSC CERTIFIED FORESTS:

FSC requires at least 10 trees per ha to be retained in final fellings, which corresponds to 5 more trees per ha than 
what is required by legislation. As of 2015, the annual final felling area in Latvia is approximately 40 300 ha, which 
amounts to 1.34 % of Latvia’s productive forest area. Due to a lack of data about FSC certified forests, the assump-
tion is made that the areas of productive forest and of final fellings in FSC certified forests is proportional to the areas 
across all Latvian forests. Thus, the total number of trees retained in FSC certified forests is calculated as the propor-
tion of annual final felling area (1.34 %) multiplied by the total FSC certified productive forest area (905 000 ha) and 
the minimum trees retained per ha (5 additional trees per ha compared to legislation):

0.0134*905 000*5 = 60 635 trees.



Forest Stewardship Council®
FSC® Sweden

®FSC, AC. All rights reserved. FSC® F000229

Email: info@fsc-sverige.org

Phone: +46 (0)18-14 15 26

FSC Sweden 

S:t Olofsgatan 18

753 11, Uppsala

Sweden


