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Key messages
• Both the forest area and the volume of growing stock have continued to increase in all regions in Europe, but
with a decreasing rate of expansion.
• Forests in Europe continue to act as major terrestrial carbon sinks, removing about 10% of greenhouse gas
emissions from other sectors. However, there are signs of declining sink capacity.
• Policy tools have been put in place to reach the objectives related to maintenance and enhancement of forest
resources, as well as their adaptation to climate change. These include national forest acts, codes, regulations,
national forest programmes or strategies, funding programmes, information campaigns, and communication
strategies. Challenges in achieving policy objectives comprise the funding of afforestation, reforestation and
climate change adaptation activities, competing land use interests, and effective operation and co-ordination
of all key sectors and stakeholders.

Maintenance and Appropriate Enhancement of Forest Resources and their Contribution to Global Carbon Cycles

Forest resources represent a substance for the provision of all forest products and ecosystem services. Characterised
by the area of forests, volume of wood, age structure, and forest carbon, they provide an overall picture of the
situation in land use and forest management related trade-offs.
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Indicator 1.1 Forest area
Area of forest and other wooded land, classified by
forest type and by availability for wood supply, and
share of forest and other wooded land in total land area
Key findings
• Forest area in Europe is still increasing. It currently
amounts to about 227 millon ha in FOREST
EUROPE countries, without the Russian Federation,
and accounts for almost 35% of the total land area.
However, the annual forest expansion has slowed
down in all regions in the last ten years. In addition,
27 million ha or above 4% of land area were reported
as other wooded land.
• About 46% of European forests are predominantly
coniferous, 37% are predominantly broadleaved
and the remainder is mixed. However, the
distribution by forest types varies considerably by
region.
• At almost 92%, Central-West Europe has the highest
share of forests available for wood supply while
South-East Europe has the lowest share at about
53%. The area of forest available for wood supply
is increasing between 1990-2020 and 2010-2020,
with the exception of North-Europe where the area
of forest available for wood supply has declined.
Introduction
The extent and changes in forest area and other
wooded land (OWL) are basic, yet key, information for
assessing the sustainability of forests management.
The indicator provides a general overview of current
state and changes of European forest area, the share
of forest types and also how much of the forest area
is available for wood supply. The demands on forests
include product supply, a role in bioeconomy as well
as role of forests and other wooded land (FOWL) in
climate change mitigation and provision of many
other ecosystem services like purification of air and
water, biodiversity, and recreation. It is therefore vital
to gather and analyse information about the forest
area in Europe and its development.
Estimates of forest area and OWL area are available
for all countries in the European region for the years
2015 and 2020. For 13 countries the data reported
for 2015 or earlier period were simply duplicated for
2020. One other country could not provide data on
forest area and OWL prior to 2015.
Four countries did not report data on forest available
for wood supply (FAWS) for the whole time series.
Moreover, two countries were unable to provide a
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full-time series but reported data on FAWS from 2005
respectively 2010 onwards.
Ten countries, which account for 5.8% of the European
forest area, were not able to provide information on
area by forest types for 2020. The availability of data
did not allow for an analysis of the whole time series.
Data on other lands with tree cover are still rather
sparse and were only reported by 22 countries for
2020.
Status
Forests cover 227 million ha in Europe, which is
34.8% of Europe’s land area. However, the forest area
is unequally distributed over the European territory
and there are significant differences in the percentage
of forest in different European countries. The majority
(51%) of the countries have between 30 and 45%
of their land area covered with forests (Figure 1.1-1).
Large forest areas are typical for countries in the
North Europe region (Table 1.1-1). In Finland, almost
three-quarters of the total land area is covered by
forests. Sweden follows in second place with a forest
area of 68.9%. Slovenia and Montenegro are the only
countries in the South-East Europe region with more
than 60% forest cover. Central-East and Central-West
Europe are the regions which have the lowest share
of forest land (27.3% and 27.9% forest area). Other
countries with very low forest cover are Malta and
Iceland (1.1 and 0.5% respectively).
OWL represents 27 million ha, which is 10 million
ha less than reported previously in SoEF 2015. The
reason is that Turkey has reclassified large areas to
forests which were previously considered as sparse
woody vegetation. Montenegro did the same for
smaller parts of OWL. Thus, OWL represents a small
proportion of the total land area in European regions
(from 0.6 to 4.7%) except in South-West Europe
(14.4%) (Table 1.1-1). Four countries in Central-West and
Central-East Europe (Germany, Netherlands, Czech
Republic and Poland) reported zero values for OWL,
which explains the very low share of OWL of less
than 1% in these two European regions.
Around 46% of the forest in Europe is dominated by
coniferous trees and 37% by broadleaved trees. Mixed
stands cover 17% of Europe’s forest area (Figure 1.1-2).
The larger share of stands dominated by coniferous
trees mainly results from the dominance of
coniferous trees in North Europe (66.9%) where boreal
forests predominate. Finland and Sweden are the
countries with the highest percentage of coniferous
trees (78.7% and 73.9% respectively). A greater share

of broadleaves dominated stands is found in other
parts of Europe. The South-West Europe region has
the highest share of broadleaved stands (61.4%). Ten
European countries report coverage of more than
60% of broadleaved trees. The Republic of Moldova,
Croatia, and Hungary are the countries with the
highest percentage of broadleaved trees (100%, 82%,
and 80.3% respectively). The highest share of mixed
forests is found in Central-West Europe, representing
24.1% of the forests.
The area of FAWS in Europe amounts to 170 million ha
in 2020 (Table 1.1-1). This corresponds to 76.6% of the
forest area of countries reporting on FAWS. In CentralWest Europe, the share is the highest at about 92%. In

Central-East Europe and North Europe less than 80%
(72.4 and 77.7%, respectively) are FAWS. South-East
Europe is the region with the lowest share of FAWS
(53.2% of the reported forest area).
The highest figures on forest area per capita (Table
1.1-2) are found in North Europe (2.16 ha per capita),
which has by far the lowest population density in
rural areas (4.33 people per km2). Finland and Sweden
reported 4.09 and 2.81 ha forest area per capita. The
Central-West Europe region has the lowest forested
area per capita (0.15 ha) with a rural population
density of 37.8 people per km2. The United Kingdom,
Netherlands and Malta have less than 0.05 ha forest
area per capita.

Table 1.1-1: Area of forest and other wooded land, by region, 2020
1 000 ha

FAWS

% of land area

1 000 ha

OWL

% of forest area

1 000 ha

% of land area

North Europe

71 299

53.8

55 424

77.7

5 706

4.3

Central-West Europe

38 966

27.9

35 728

91.9

1 170

0.8

Central-East Europe

44 735

27.3

32 382

72.4

973

0.6

South-West Europe

31 466

35.5

27 733

88.2

12 791

14.4

South-East Europe

40 887

31.5

19 124

53.2

6 098

4.7

EU-28

162 422

38.3

137 799

84.9

21 052

5.0

Europe

227 353

34.8

170 390

76.6

26 737

4.1

Note: Data coverage on forest available for wood supply as % of total regional forest area: North Europe (NE) 100%, Central-West Europe
(C-WE) 100%, Central-East Europe (C-EE) 100%, South-West Europe (S-WE) 100%, South-East Europe (S-EE) 88%, EU-28 100%, Europe
98%.

Table 1.1-2: Forest area per capita and population density, by region, 2020
Region

Forest area

Population density in rural areas

ha per capita

people per km2

North Europe

2.16

4.33

Central-West Europe

0.15

37.80

Central-East Europe

0.31

31.63

South-West Europe

0.27

35.02

South-East Europe

0.33

26.87

EU-28

0.32

29.68

Europe

0.33

26.93

Note: Data coverage as % of population: 100%.
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1.1

Figure 1.1-1: Forest area (in million ha) and share of forest area in total land area, by country, 2020

Figure 1.1-2: Forest area by forest types, by region, 2020
Note: Data coverage as % of total regional forest area: NE 100%, C-WE 100%, C-EE 100%, S-WE 89%, S-EE 76%, EU-28 95%, Europe 94%.
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Trends
The forest area in Europe expanded by 19.3 million
ha over the last 30 years. On average, Europe’s forest
area increased by 643 thousand ha (0.30%) per
year from 1990 to 2020. The presented changes in
forest area are net changes and are the combined
results of afforestation, natural forest expansion
and deforestation. On average, all European regions
continuously gained forest area over the last 10 and
30 years, although the rate of gain is decreasing. With
an annual increase of 218.5 thousand ha (0.78%) over
the last 30 years, forest expansion was highest in
South-West Europe, followed by South-East Europe
at 147.6 thousand ha (0.38%) and Central-West Europe
at 131.5 thousand ha (0.36%) per year (Figure 1.1-3 and
Table 1.1-3).

expressed as a percentage of the total forest area is
highest for Iceland (3.74%), Ireland (1.77%) and Spain
(0.97%) for the period 1990-2020 (Figure 1.1-4), and for
Iceland (1.40%), Ireland (0.82%) and Denmark (0.69%)
for the period 2010-2020.

The trend for FAWS is slightly different from the
general increase in the forest area. In North Europe,
the FAWS decreased on average by 116 000 ha per
year for the period 1990-2020 (Table 1.1-4). But again,
the decrease was higher in the period 1990-2010 than
in the period 2010-2020. All other regions reported
an increase in the area of FAWS for both time periods.
Central-East Europe is the only region where the
annual increase was higher in 2010-2020 than in
1990-2020. All over Europe, nine countries reported a
decrease for the period 1990-2020 and period 20102020. The decrease of FAWS may be related to the
extension of areas subject to environmental (such
as the extension of protected areas), economic or
social restrictions, while an increase of FAWS is rather
related to the overall increase of forest area.

For all European regions, the average annual increase
in forest area was higher during the period 1990-2020
(643 thousand ha in Europe´s forests) than in the
period 2010-2020 (443.9 thousand ha). This indicates
that the intensity of forest expansion has decreased
in all regions in recent years, and consequently there
is an overall decline in the expansion rate at the
European level.
The total forest area expansion for the period 19902020 is highest in Spain at 155.6 thousand ha per year,
France at 93.9 thousand ha per year, and Turkey at
81.2 thousand ha per year. The annual rate of change

Table 1.1-3: Forest area and annual change in forest area, by region, 1990-2020 and 2010-2020

Region

1990

2000

2005

2010

2015

2020

Annual change
1990-2020

1 000 ha

Annual change
2010-2020
%

North Europe

69 943

70 823

70 767

70 926

71 202

71 299

+0.06

+0.05

Central-West Europe

35 020

36 382

37 178

37 864

38 447

38 966

+0.36

+0.29

Central-East Europe

41 731

42 773

43 280

43 841

44 471

44 735

+0.23

+0.20

South-West Europe

24 910

28 760

30 162

30 841

31 176

31 466

+0.78

+0.20

South-East Europe

36 459

37 339

38 210

39 442

40 196

40 887

+0.38

+0.36

EU-28

147 971

154 754

157 592

159 673

161 413

162 422

+0.31

+0.17

208 062

216 077

219 597

222 914

225 493

227 353

+0.30

+0.20

Europe

Note: Data coverage as % of total regional forest area: 100%; data cover all countries, for those not reporting on the year 2020 the last
available information was used.
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For a few countries the reported data indicate a
net decrease in forest area (Portugal, Bosnia and
Herzegovina, Albania and Sweden) throughout the
period 1990-2020. Netherlands, Slovenia, Sweden,
Belgium, and Cyprus reported a decrease for the
period 2010-2020.
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Figure 1.1-3: Annual change in forest area, by region, 1990-2020 and 2005-2020
Note: Data coverage as % of total regional forest area: 100%; data cover all countries, for those not reporting on the year 2020 the last
available information was used.

Annual rate of change (%)
<0.00
0.00 - 0.25
0.25 - 0.50
0.50 - 1.00
>1.00
Not reported

Figure 1.1-4: Annual change in forest area, by country, 1990-2020
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Table 1.1-4: Area and average annual change in forest available for wood supply, by region, 1990-2020

Region

1990

2000

2005

2010

2015

2020

Annual change
1990-2020

1 000 ha
North Europe

58 903

56 932

Central-West Europe

32 609

Central-East Europe

30 929

South-West Europe
South-East Europe

Annual change
2010-2020
%

56 221

55 466

55 534

55 424

-0.20

-0.01

33 546

34 187

34 472

32 719

32 508

31 769

34 787

35 121

+0.25

+0.19

31 506

32 382

+0.15

+0.19

8 947

9 569

9 935

10 121

10 416

10 654

+0.58

+0.51

17 931

18 206

18 703

18 893

19 387

19 124

+0.21

+0.12

EU-28

119 166

118 480

119 331

118 739

119 129

120 113

+0.03

+0.12

Europe

149 319

150 972

151 554

150 720

151 630

152 703

+0.07

+0.13

Maintenance and Appropriate Enhancement of Forest Resources and their Contribution to Global Carbon Cycles

Note: Data coverage as % of total regional forest area: NE 100%, C-WE 98%, C-EE 100%, S-WE 41%, S-EE 88%, EU-28 88%, Europe 89%.

36

Indicator 1.2 Growing stock
Growing stock on forest and other wooded land,
classified by forest type and by availability for wood
supply

provided by 31 countries covering 78% of Europe’s
forest area.

Status
Key findings
• The total growing stock of European forests adds
up to about 35 thousand million m3, of which about
84% is located in forests available for wood supply.
• The average area-related growing stock in Europe
amounts to above 169 m3/ha and ranges from about
60 m3/ha in South-West Europe to 255 m3/ha in
Central-East Europe.
• Over the last 30 years, the growing stock increased
by almost 1.4% each year, but less in the last decade
(about 1.1%) than before.
• During the last 30 years, the growing stock of broadleaved trees increased at a higher rate than that of
coniferous trees (about 1.6% and 1.2% each year,
respectively).

Introduction
Growing stock, the stem volume of living trees, is a
basic variable in forest inventory. The estimates for
total growing stock (m3) and for growing stock density
in forests (m3/ha) by forest type, the availability for
wood supply, and the change in these indicators over
time, provide basic information for the assessment
of the sustainability of forest management. Growing
stock information is also used as a basis for estimating
the amount of carbon accumulated in living trees,
allows the assessment of harvesting possibilities and
informs on an important capital of forest owners.
Figures for the growing stock in the forests of the
region were provided by 34 countries for the year
2020. Thus, 91% of the European forest area is covered
by growing stock data (Table 1.2-1). Slightly fewer data
were available on growing stock in forest available for
wood supply (FAWS). Missing data mainly concern
the South-West and South-East Europe regions.
Data for growing stock on other wooded land
(OWL) only cover 31% of European OWL area, as 21
countries did not provide such estimates. Practically
all countries with data available for the year 2020
provided figures on growing stock composition
by forest types (predominantly coniferous,
predominantly broadleaved and mixed), conifers
and broadleaves, as well as by the 10 tree species with
the largest shares in terms of stock volume. Figures
for growing stock in forest for all reporting years were
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The total growing stock of European forests adds up
to 34.9 thousand million m3, of which 28.7 thousand
million m3 or about 84% are located in FAWS (Table
1.2-1). Of this growing stock in FAWS, 31.4% is located in
the Central-West Europe region, 30.8% in the CentralEast Europe region and 26.7% in the North Europe
region. In relation to population, the total growing
stock in Europe’s forest is about 59 m3 per capita.
In the North Europe region, the growing stock per
capita is by far the largest at about 279 m3/inhabitant,
indicating the great socio-economic potential of forest
resources there. The values for the other regions vary
between about 24 and 79 m3 per capita.
The reported total growing stock on OWL amounts
to 0.13 thousand million m3 only. When interpreting
these data, it is important to keep definitions in mind.
Growing stock refers only to the stem volume of living
trees with a minimum diameter of 10 cm at the breast
height. As OWL is mostly formed by a considerable
proportion of shrubs, bushes and/or trees with a
height below 5 m and diameter below 10 cm “in situ”
the attributed growing stock is very low as a rule.
Further, in many countries, the growing stock data are
missing for OWL.
The average growing stock density (Table 1.2-1) in
European forests is 169.1 m3/ha. The highest values
arise in the Central-East Europe region with 254.6 m3/
ha and in the Central-West Europe region with 242.1
m3/ha; the lowest density results for the South-West
Europe region with 59.7 m3/ha. The variation between
countries is high: Liechtenstein with 409.0 m3/ha,
Switzerland with 353.9 m3/ha, Romania with 339.8
m3/ha and Germany with 320.8 m3/ha report the
highest growing stock densities, and Iceland with 16.0
m3/ha, Spain with 59.7 m3/ha and Turkey with 74.0
m3/ha report the lowest. The growing stock density
on European OWL is 16.2 m3/ha (Table 1.2-1). Different
growing stock densities can be explained mainly
by ecological conditions that favour tree growth
(site quality, climate), by forest protection measures,
by management practices and, locally, by terrain
conditions that hinder harvesting possibilities.
Conifers account for 58.6% of the growing stock in
European forests. The stem volume of living trees
in European forests is evenly distributed between
broadleaved and coniferous tree species in almost
all regions with the exception of the North Europe

region where 74.4% of growing stock is coniferous
(Figure 1.2-1). Six genera of tree species represent
83.8% of growing stock: pine, spruce, fir, beech, oak
and birch. Pine (29.6%) and spruce (23%) account for
the largest proportions, followed by beech (11.9%) and
oak (10%). That of birch is 6.6% and fir 3.2% (Figure 1.2-2).
Of the total growing stock in Europe’s forests, 83.9% is
located in FAWS (Table 1.2-1). The highest percentage

is reported for the Central-West Europe region (95.9%),
the lowest for South-East Europe (71.1%). Particularly
low percentages are reported for Georgia (20.6%),
Turkey (50%), Ukraine (65.5%) and Sweden (74.4%).
The noticeable differences between countries can
partly be explained by the fact that countries have
defined FAWS in varying ways.

Table 1.2-1: Total growing stock on forest, forest available for wood supply and other wooded land, by region, 2020
Growing stock
FAWS

million m3

m3/ha

million m3

OWL

Proportion to
total growing
stock (%)

million m3

m3/ha

North Europe

9 195

129.0

7 659

83.3

47

8.2

Central-West Europe

9 433

242.1

9 014

95.9

1

4.4

Central-East Europe

11 391

254.6

8 841

77.6

24

31.4

South-West Europe

1 109

59.7

979

88.3

-

-

South-East Europe

3 855

115.7

2 195

71.1

61

40.5

EU-28

26 470

182.0

22 682

88.4

46

10.8

Europe

34 983

169.1

28 688

83.9

133

16.2

Notes: Data coverage as % of total regional forest area:
Forest: NE 100%, C-WE 100%, C-EE 100%, S-WE 59%, S-EE 81%, EU-28 90%, Europe 91%;
FAWS: NE 100%, C-WE 100%, C-EE 100%, S-WE 59%, S-EE 72%, EU-28 87%, Europe 89%.
Data coverage as % of total regional OWL area: NE 100%, C-WE 20%, C-EE 79%, S-WE 0%, S-EE 25%, EU-28 20%, Europe 31%.

Figure 1.2-1: Growing stock in forest divided into conifers and broadleaves and growing stock density, by region,
2020
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15.7%
29.6%
6.6%
10.0%

11.9%

23.0%

3.2%
Pine

Spruce

Fir

Beech

Oak

Birch

Other species

Figure 1.2-2: Europe’s growing stock by main tree species, 2020

Trends
Over the last 30 years, i.e. 1990 -2020, the growing stock
in Europe increased by 10.4 thousand million m3, in
average 347.4 million m3 per year. This corresponds to
an annual rate of change of 1.37% (Table 1.2-2). When
interpreting these results, it should be noted that they
refer only to 78% of the forest area for which growing
stock data were available in all surveys between 1990
and 2020. The actual increase in total growing stock
is therefore higher. The increase over this period
was maintained, both in the whole Europe and in all
regions. An analysis of growing stock accumulation
for 1990 to 2020 by tree species reveals that the
growing stock of broadleaved trees accumulated at
a higher rate than that of coniferous trees (about 1.6%
and 1.2% each year, respectively).

factor is the development of age structure, with
rising proportion/area of intermediate and mature
development phases (see indicator 1.3).

In absolute terms, the increase in total growing stock
was highest in the Central-East region of Europe,
where it amounted to 4.3 thousand million m3 over
the last 30 years, followed by Central-West Europe
(2.5 thousand million m3) and North Europe region
(1.6 thousand million m3). Over the same period, i.e.
1990-2020, the average rate of increase in growing
stock was highest in the South-West Europe region
with 2.30% each year and lowest in the Central-West
(1.06%) and North Europe regions with 1.11% (Table
1.2-2). The increase in growing stock depends on a few
factors. Partly it is due to the expansion of forest area
in all regions, most in South-West Europe.

The reasons for growing stock accumulation in
European forests are manifold and complex, and the
causes and effects vary in importance between the
different European regions. Since 1990 the amount
of fellings has markedly increased in all European
regions except South-West Europe (Indicator 3.1).
At the same time, the growing stock has increased
because the rate of increase for volume increment
has been higher than for fellings. The low levels of
harvesting activity (compared to increment) may
be the result of the age structure of forests, market
conditions, reduced dependence on income from
timber selling, constantly reducing the share of
forestry in the national economies and increased
societal awareness of the multi-functional role
of forests. Further, the combined effects of CO2
concentration and N deposition may lead to
increased growth rates at least in some regions.

However, the increase in growing stock in forests was
higher than the expansion of forest area during the
period 1990 to 2020 (Figure 1.2-3). This means that
the growing stock density has increased during the
period in all European regions. Another important
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The growing stock accumulation in European forests
over the last 30 years is the result of the difference
between the total amount of stem volume that was
produced (grown) in forests (and gained through
forest area expansion) and the total amount of stem
volume that was removed from forests during this
period, either through direct human activities, such as
harvesting of wood and the thinning of forest stands
or through losses of living stems due to mortality
from causes other than human-induced, e.g. natural
mortality, diseases, insects attacks, fire, windthrows
or other natural events (e.g. landslides, avalanches).

Table 1.2-2: Trends in total growing stock, by region, 1990-2020
1990

Region

2000

2005

2010

2015

2020

million m3

Annual change
1990-2020
million m3

North Europe

3 980

4 483

4 730

5 115

5 417

Central-West Europe

6 787

7 849

8 346

8 708

9 036

Central-East Europe

7 111

8 272

8 763

9 573

10 815

South-West Europe

560

906

946

1 035

1 059

South-East Europe

2 226

2 819

3 058

3 302

5 541

%

Annual change
2010-2020
million m3

%

+52.0

+1.11

+ 42.6 + 0.80

9 312

+84.2

+1.06

+60.4

+ 0.67

11 391

+142.7

+1.58

+181.8

+ 1.75

1 109

+18.3

+2.30

+7.4

+ 0.69

3 594

3 734

+50.2

+1.74

+43.1

+ 1.24

EU-28

15 280

17 707

18 796

20 198

21 881

22 694

+247.1

+1.33

+249.7

+1.17

Europe

20 664

24 330

25 843

27 733

29 920

31 086

+347.4

+1.37

+335.3

+1.15

Note: Data coverage as % of total regional forest area: NE 61%, C-WE 98%, C-EE 100%, S-WE 59%, S-EE 79%, EU-28 72%, Europe 78%.

North Europe
Central-West Europe

South-West Europe
South-East Europe
EU-28
Europe
0.0%

0.5%

1.0%

1.5%

2.0%

2.5%

Annual change
Growing stock 1990-2020

Growing stock 2010-2020

Forest area 1990-2020

Forest area 2010-2020

Figure 1.2-3: Annual change in total growing stock in forest and forest area, by region, 1990-2020 and 2010-2020
Note: Data coverage as % of total regional forest area: NE 61%, C-WE 98%, C-EE 100%, S-WE 59%, S-EE 79%, EU-28 72%, Europe 78%.

At the European level, the rate of accumulation
of growing stock in forests over the period 19902020 shows variations due to different regional
developments (Figure 1.2-4). The annual increase
in the growing stock was relatively stable in all
regions, and except Central-East Europe shows a
trend towards smaller increases. The changes in the
growing stock of Central-East Europe reflect growing
stock increase in Romania by 0.8 thousand million m3
between 2010 and 2015, mainly affected by changes
in the type of inventory.

In the last decade (2010-2020) the rate of annual
growing stock increase for Europe’s forests was 1.15%,
which is below the long-term average of 1.37% for the
period 1990-2020 (Table 1.2-2). The slowing down of
growing stock accumulation may be attributed to a
combination of factors like slowing down of forest
area expansion, the age structure of forests, increasing
utilisation rates of the net annual increment and
forest damage by various agents.
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Central-East Europe
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Figure 1.2-4: Annual change in growing stock, by region, 1990-2020
Note: Data coverage as % of total regional forest area: NE 61%, C-WE 98%, C-EE 100%, S-WE 59%, S-EE 79%, EU-28 72%, Europe 78%.
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Indicator 1.3 Age structure and/or diameter
distribution

Key findings
• About 3/4 of forest area in Europe are even-aged
forest and 1/4 uneven-aged forests.
• The area of forest available for wood supply in
Europe is dominated by even-aged forest, that are
beyond the regeneration phase and have not yet
reached the mature phase.
• The growing stock in the uneven-aged forest
available for wood supply in Europe is dominated
by the diameter class 21-40 cm.

Introduction
This indicator refers to the age-class structure of
forest available for wood supply (FAWS) and the
distribution of growing stock in FAWS across different
development phases and diameter classes (for more
info about FAWS see indicator 1.1). This information
is important for understanding the history of forests
and their likely future development and potential.
For example, from a traditional forest management
point of view the area of the development phase
“regeneration” provides insights about the needs for
silvicultural activities and the corresponding figure
for the “mature” development phase about harvesting
potentials. The indicator also provides insights about
the provision of other ecosystem services, such as
biodiversity and recreation, which are generally more
favourable in uneven-aged and mature even-aged
forests compared to young even-aged forests.
Three development phases have been considered
to report the results of this indicator in even-aged
forests: regeneration, intermediate and mature. The
regeneration phase comprises even-aged forests
between 0 and 20% of the recommended rotation
age, and the mature phase even-aged forests older
than 90% of the recommended rotation age. Evenaged stands between the regeneration phase and the
mature phase, are defined as intermediate. It should
be noted that this is a relative system, hence the
actual ages in the different categories vary between
countries.

Status
The age structure of the European FAWS area in 2015
is shown in Figure 1.3-1. Overall, even aged forests
dominate. The local and regional differences in
proportion of even-aged and uneven-aged forests
partially reflect the differences in national inventory
methodologies, not only the actual differences in
forest structures. For Europe as a whole, more than
70% of FAWS is reported as even-aged, in which
the intermediate development phase dominates
(with more than 60%), while the mature phase and
regeneration phase amount to about 18% each.
Uneven-aged forests cover almost 30% of the FAWS
area in Europe. Some countries reported only
aggregated information without distinguishing evenaged and uneven-aged forests.
The composition of European growing stock by
development phases in FAWS in 2015 is shown in
Figure 1.3-2. The growing stock in even-aged forests
dominates Europe. However, the growing stock
in uneven-aged forest dominates South-West and
Central-West Europe. For Europe, more than 70%
of the growing stock in FAWS is reported as evenaged and the growing stock in the intermediate
development phase dominates. The growing stock
in the mature phase amounts to 28.0% of the growing
stock in even-aged FAWS.
The composition of European growing stock by
diameter in FAWS in 2015 is shown in Figure 1.3-3.
For Europe as a whole, the diameter class 21-40 cm
dominates in the uneven-aged forest; about 8% of the
growing stock is constituted of trees larger than 60
cm diameter at breast height (DBH).
Trends
The data for the analysis of trend is limited and
covers only 15% of FAWS in Europe for the period
2000-2015. The trend for this subset of countries
indicates continuous decrease of even-aged stands
in the period 2000-2015. Only limited change in
distribution of development phases was observed for
even-aged FAWS, showing a decrease of regeneration
phase in favour of intermediate phase in the period
2000–2015 (Figure 1.3-4). The share of stands in the
intermediate development phase is highest (>62%)
and shows a modest increase between 2000 and
2015. In this development phase the increment of
growing stock is highest. This corresponds to the
development of total growing stock at the European
level (see Indicator 1.2).
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Figure 1.3-1: Share of the area of even-aged forest development phases and of uneven-aged forest in FAWS, 2015
Note: Data coverage as % of total regional FAWS area: 53%; For countries not providing information on total FAWS area the total forest area
was used as proxy in calculation of data coverage.

Figure 1.3-2: Share of growing stock in even-aged forest development phases and in uneven-aged forest in FAWS,
2015
Note: Data coverage as % of total regional FAWS area: 55%; For countries not providing information on FAWS area the total forest area was
used as proxy in calculation of data coverage.
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Figure 1.3-3: Share of growing stock in diameter classes in uneven-aged FAWS, 2015
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Figure 1.3-4: Trend in area of development phases of even-aged forests available for wood supply, 2000-2015
Note: Data coverage as % of total regional FAWS area: 15%.
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Note: Data coverage as % of total regional FAWS area: 53%; For countries not providing information on FAWS area the total forest area was
used as proxy in calculation of data coverage.
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Indicator 1.4 Forest carbon
Carbon stock and carbon stock changes in forest
biomass, forest soils and in harvested wood products
Key findings
• Carbon stock in forest biomass in Europe is
increasing, representing a significant sink of CO2
emissions.
• Between 2010 and 2020 the average annual
sequestration of carbon in forest biomass reached
above 155 Mt C.
• Living woody biomass represents around 35.9% of
the total carbon stock in forests.
• Carbon stored in biomass per hectare is the highest
in Central-West and Central-East Europe, whereas
forests in the Southern regions and North Europe
contain half of that quantity.
• Estimated carbon stock in harvested wood
products increased from 2.5 to 2.8 tons of carbon
per capita and thus contributes to CO2 emission
reductions in European countries.
Introduction
This indicator is linked to society’s efforts to mitigate
climate change by reducing the net emissions of
greenhouse gases to the atmosphere. Carbon is
sequestered in biomass through tree growth. As
a result, forests contain large stocks of carbon in
biomass, dead organic matter and soil, which can
either increase or decrease, depending on forest
management practices and on frequency and
severity of natural disturbances. By determining
the trends in forest carbon stocks, it is possible to
assess whether forests are carbon dioxide sources
or sinks and to what extent forests compensate for
or contribute to greenhouse gas emissions in other
sectors.
Under the United Nations Framework Convention on
Climate Change (UNFCCC) and the Kyoto Protocol,
and the Paris Agreement parties are obliged to submit
reports on greenhouse gas emissions and removals
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through different land-use categories and carbon
pools. In this context, forest land is an important landuse category in many European countries. While
this indicator focuses on the carbon stocks within
forests, forestry also helps to reduce greenhouse
gas emissions in other ways. For example, fossil fuel
consumption can be partly reduced through the use
of wood-based biofuels. Furthermore, the wood in
harvested wood products (HWPs) acts as a carbon
sink by replacing more energy-consuming materials
in various industrial sectors and by storing carbon
in structures with a long lifespan, such as timber
buildings.
Reporting of the carbon balance associated with
HWPs is mandatory under the UNFCCC. In the
reporting under the Kyoto Protocol, a distinction is
made between biomass (above- and below-ground),
dead organic matter (deadwood and litter) and soil
(mineral and organic). However, in this report trend
analysis is only carried out for the biomass pool as
it may change markedly over short periods of time
in response to growth, harvest and disturbances.
Changes in the other pools tend to be slower and the
data is incomplete or poorer in quality. As a new item,
this report includes information about carbon stocks
in HWPs in European countries.
Status
Table 1.4-1 presents the biomass carbon stocks in
different European regions. It can be observed that
biomass carbon expressed per hectare of forest land
is highest in Central-West and Central-East Europe,
whereas only about half of that quantity is present in
Southern regions and North Europe. An analysis was
carried out to assess the relative share of different
forest carbon pools (i.e. above- and below-ground
biomass, deadwood, litter, and soil organic carbon)
based on data from countries that reported all five
pools. The results are shown in Figure 1.4-1. More than
half of the total forest carbon is stored in soils, while
35.9% is stored in living woody biomass.

Table 1.4-1: Carbon stocks in biomass divided into below- and above-ground components, by region, 2020
Region

North Europe

Carbon in
above-ground biomass

Carbon in
below-ground biomass

Mt C

Mt C

tonnes/ha
2 614

Carbon in
total biomass

tonnes/ha

36.7

783

Mt C

tonnes/ha

11.0

3 397

47.6

Central-West Europe

2 936

75.4

689

17.7

3 625

93.0

Central-East Europe

3 420

76.4

698

15.6

4 117

92.0

South-West Europe

507

27.3

206

11.1

714

38.4

South-East Europe

1 116

33.5

270

8.1

1 386

41.6

EU-28

7 782

53.5

2 020

13.9

9 802

67.4

Europe

10 593

51.2

2 647

12.8

13 240

64.0

Note: Data coverage as % total regional forest area: NE 100%, C-WE 100%, C-EE 100%, S-WE 59%, S-EE 81%, EU-28 90%, Europe 91%.

Above-ground biomass

29.0%

Deadwood

53.9%

Litter

6.9%

8.4%

1.8%

Soil

Figure 1.4-1: Proportions of forest carbon pools in Europe, 2020
Note: Based on data from countries that reported on all five carbon pools. Data coverage as % of total forest area in Europe is 52%.

Trends
The biomass carbon stocks in European forests
from 1990 to 2020 are presented in Table 1.4-2 using
only data from countries that reported for all years.
The carbon stocks in biomass increased steadily in
all regions from 1990 to 2020. The overall increase
in biomass carbon stocks between 2010 and 2020
remains substantial. For all European countries, it
amounts to 155.2 Mt C or 569.7 Mt CO2 per year for the
period 2010-2020. For the EU-28, the corresponding
figures are 119.9 Mt C or 439.9 Mt CO2 per year, which
amounts to around 10% of the gross greenhouse gas
emissions during the corresponding period.
The major reason for the observed changes is that
growth exceeded cuttings and mortality. However,
since 2015 some countries have experienced an

exceptional drought-related decline of forest stands
that may not as yet be fully reflected in the reported
numbers of carbon stock changes. There is a generally
increasing trend in HWPs use per capita in Europe, as
shown in Figure 1.4-2.
Due to missing data and other uncertainties, no data
are presented for changes in non-biomass carbon
pools. However, the available data appear to suggest
that these pools are also increasing, albeit not as
markedly as the biomass pool. Although there are
uncertainties, it can be concluded that European
forests remain important from a climate change
mitigation perspective and that the ecosystem
service provided by forests is important, although not
currently reflected in financial flows.
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Table 1.4-2: Annual change in total forest biomass carbon stocks, by region, 1990-2020

Region

1990

2000

2005

2010

2015

Annual change
1990-2020

2020

Mt C
North Europe

2 576

2 768

2 935

Mt C
3 087

3 296

Annual change
2010-2020

%

3 397

+27.4

Mt C

%

+0.93

+31.0

+0.96

Central-West Europe

2 411

2 761

2 962

3 115

3 294

3 470

+35.3

+1.22

+35.5

+1.08

Central-East Europe

2 183

2 640

2 833

3 150

3 708

3 905

+57.4

+1.96

+75.5

+2.17

South-West Europe

-

-

-

-

-

-

-

-

-

-

South-East Europe

858

949

1 026

1 092

1 179

1 225

+12.2

+1.19

+13.3

+1.16

EU-28

6 207

6 867

7 300

7 784

8 619

8 983

+92.5

+1.24

+119.9

+1.44

Europe

8 028

9 118

9 756

10 445

11 476

11 997

+132.3

+1.35

+155.2

+1.40

Note: Data coverage as % total regional forest area: NE 100%, C-WE 100%, C-EE 94%, S-WE 0%, S-EE 70%, EU-28 76%, Europe 79%.

Figure 1.4-2: Carbon stock in harvested wood products in Europe, 1990-2015 (tonnes per capita)
Note: Data coverage as % of total population: 50% of the population in Europe.
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Indicator C.1: Policies, institutions and
instruments to maintain and appropriately
enhance forest resources and their contribution
to global carbon cycles
Key findings

Almost all countries have specific policy objectives
in relation to their forest resources and their
contribution to global carbon cycles.
The national policy objectives in relation to the
maintenance and appropriate enhancement of forest
resources and their contribution to global carbon
cycles (as reported by 27 countries out of 31) include
following topics according to the national reports:
• increasing the forest sectors contribution to
mitigating climate change by increasing the carbon
stock by carbon sequestration in biomass and soils
and by increasing the use of wood as renewable
resource to substitute non-renewable materials,
including fossil fuels,
• maintaining or increasing the forest area and
prohibiting deforestation or the reduction of forest
area,

• maintaining and enhancing sustainable forest
management,
• balancing ecological functions,
• supporting the adaptation of forests to climate
change,
• ensuring the timber supply.
Quantitative targets related to the policy objectives
were indicated by nearly half of the reporting
countries mainly focusing on increasing forest areas.
The aims to meet the Paris Agreement targets were
mentioned by some of the reporting countries. Under
EU legislation adopted in May 2018, EU Member
States shall ensure that greenhouse gas emissions
from land use, land-use change and forestry sector
are offset by at least an equivalent removal of CO2
from the atmosphere in the period 2021 to 2030. A
few countries reported targets on increasing carbon
sequestration.
Specific targets on increasing the forest area by
afforestation or reforestation within a timeframe
given were reported by nine countries (see Table
C.1-1).
Institutional measures taken to achieve policy
objectives focus on the provision of public land and
funding for afforestation and reforestation as well
as on capacity building for related monitoring and
reporting.
To maintain and enhance the forest area and to
particularly achieve related carbon sequestration
targets, 19 countries reported state authorities
to support related regulatory, supervision and
stimulation measures. The land was made available
for afforestation and reforestation in 13 countries
across Europe. Capacity building for improved
monitoring and reporting were reported by four
countries e.g. on status and changes of forest area,
forest health or climate change adaptation measures.
For the elaboration of new forest or climate strategies
or National Forest Programmes and adaptation
programmes, participatory processes were launched
in eight countries aiming to engage relevant
stakeholders and to coordinate and collaborate with
other policy fields.
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Almost all countries have specific policy objectives in
relation to the forest resources and their contribution
to global carbon cycles. Quantitative targets related
to the policy objectives were mainly focusing
on increasing the forest area. The institutional
framework supports related regulatory, supervision
and stimulation measures to achieve objectives,
providing public land and funding for afforestation
and reforestation as well as on building capacity for
related monitoring and reporting. Legal, financial
and communication policy tools have been put in
place to reach the objectives, among them, national
forest acts, codes, regulations, national forest
programmes or strategies, funding programmes,
information campaigns and communication
strategies. Achievements over the past five years
have included increased forest areas, growing stocks
and related carbon stocks as well as novel legal
frameworks to face climate change adaptation. The
major challenges and obstacles to achieve the policy
objectives comprise the funding of afforestation,
reforestation and climate change adaptation
activities, competing land-use interests and effective
operation and coordination of all key sectors and
key stakeholders as well as more frequent and more
damaging events due to climate change which
threaten the maintenance of the forest resources and
their contribution to global carbon cycles.
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Table C.1-1: Country-specific targets on the enhancement of forest resources
Country

Target

Austria

Increase in the forest area in regions with low forest cover until 2030

Bulgaria

2013–2020: Forestations of 2 000 ha bare forest lands and afforestation of 2 500 ha of an abandoned
agricultural land and on land eroded or threatened by erosion

Denmark

Before the end of the 21st century, forested landscapes cover 20-25 % of the total area

Estonia

Increase the total volume of growing stock

Georgia

35 000 ha of afforestation & reforestation until 2030

Ireland

The principal objective of the Forestry Programme 2014-2020 is to plant an additional 44 000 ha of
forests

Lithuania

Afforestation of 30 000 ha according to the National Forestry Sector Development Programme for
2012-2020

Slovakia

Develop a methodology for setting functional types and subsequent management optimisation of
other land with tree cover (288 thousand ha)

Spain

Nearly 4 million ha increase of forest area by 2032.

Legal, financial and communication policy tools
put in place to reach the objectives include changes
to forest law, new strategies and programmes, new
funding programmes, and information campaigns.
Legal: Forest laws are the main policy instruments in
European countries for guiding and supporting the
maintenance and appropriate enhancement of forest
resources and their contribution to global carbon
cycles. In 15 reporting countries, new strategies and
programmes focusing on forest resources, climate
change mitigation, adaptation, rural development or
research were adopted.
Financial: Specific funding programmes, e.g.
from Rural Development Funds, to support the
achievement of the objectives, were reported by 16
countries from all European regions.
Communication: Information campaigns for
private landowners as well as the development of a
respective communication strategy were reported
by four countries from Northern and Central Europe.
Achievements focused over the past five years on
increased forest areas and related carbon stocks as
well as on novel legal frameworks to face climate
change adaptation.
40% of the reporting countries, mainly from Centraland South-East Europe, reported on considerable
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afforestation and increased forest areas leading to
increased carbon sequestration. About one-third of
the reporting countries reported on new, adapted or
amended policy tools, i.e. legal frameworks, strategies
and programmes since 2014. This was mostly made
to take due account of climate change adaptation
necessities. In this regard, three countries informed
about adaptation efforts and increased resilience of
forest ecosystems to the negative effects of climate
change.
The major challenges and obstacles to achieve
the policy objectives comprise the funding of
afforestation, reforestation and climate change
adaptation activities, competing for land-use
interests, effective operation and coordination of all
key sectors and key stakeholders as well as more
frequent and more damaging events due to climate
change.
For nine reporting countries, the major challenge
in achieving the policy objectives is securing stable
and foreseeable financing of the above-identified
measures, particularly afforestation and reforestation
as well as efforts towards adaptation to climate
change. The existence of competing interests like
construction land versus agricultural and forest land,
and in particular the competition between agriculture and forest policy on the same abandoned

of knowledge and experience on climate change
adaptation as well as a limited capacity and shortage of
resources by forest administration and management
bodies to implement SFM and to control the legality
of forest resources use were reported as obstacles by
four European countries. More common and more
serious biotic and abiotic forest damaging events
due to climate change were reported as obstacles for
carbon maximisation by four countries.
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land, which can be used for afforestation but also
for farming, is seen as challenging by six reporting
countries, mainly from Central-East and CentralWest Europe. It was also mentioned by six countries
(mainly from Central-East and South-East Europe),
that effective operation and coordination of all
key sectors and key stakeholders (essentially
from forestry, environment, finance and state
administration) is challenging, and private forest
owners are not motivated in regarding this. A lack
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