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Preface 

In 2010 the Convention of Biological Diversity formulated 20 strategic 
targets for 2020 towards halting the loss of biodiversity, called the Aichi-
targets. In particular two of these targets address the need for the restora-
tion of degraded land. The Nordic countries are committed to the CBD and 
the Aichi targets. The status and need for restoration of degraded land has 
been documented worldwide, including in this part of the world.  

The Terrestrial Ecology Group (TEG) under the Nordic Council of 
Ministers have given priority to a project to address these implications, 
and to formulate how the Nordic countries should work towards 
achievements of the Aichi targets on restoration of degraded land. The 
project was presented at the SER (Society of Ecological Restoration) 
2014 European Conference in Oulu, 3rd–8th August, in the session “EU 
2020 biodiversity strategy and 15% Restoration target.”  

The project has made use of the assessment and evaluation of Nordic 
restoration done by the previous TEG project “Restoration in the Nordic 
countries – ReNo” (2009–2011) and the ongoing “Evaluation of Restora-
tion in the North” (2012–2014), financed by the Co-operation between 
the Nordic Council of Ministers and neighbours to the west.  Also, the EU 
project in which the conceptual 4-level model of ecosystem restoration 
within the EU biodiversity strategy from “Green Infrastructure and Res-
toration Prioritization Framework Working Group” has been useful for 
the current project. 

The project concludes with seven actions of relevance for the Nordic 
countries in the further work. It has a pragmatic and realistic approach 
to these complex issues, and it should be stressed that the role of the 
work has not been to provide detailed procedures on how the countries 
should achieve the 2020 targets on restoration, but rather to review the 
situation and identify possible ways to progress. 
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The work is very much in line with the emphasis the ministers of En-
vironment lay on the challenge of restoration of degraded land, which is 
reflected in the Environment Action Plan 2013–2018. 
 

 
 
 

Eli Moen 
Deputy Director General 
Department for Nature Management 
Norwegian Ministry of Climate and Environment 

 
 
 



  

Summary 

The Nordic Aichi restoration project 
How can the Nordic countries implement the CBD-target on restoration of 
15% of degraded ecosystems within 2020? 

The Convention of Biological Diversity commits the parties to halt the 
loss of biodiversity within 2020. For accomplishing this task, 20 targets, 
so called Aichi targets, have been formulated of which two aim directly 
at restoring degraded land. This is most specifically stated in target 15, 
which aims at restoring 15% of damaged ecosystems by 2020. Ecological 
restoration is defined as “the process of assisting the recovery of an eco-
system that has been degraded, damaged, or destroyed,” relating the 
recovery to health, integrity and sustainability of ecosystems. The Nor-
dic countries are parties of CBD, and are committed to the Aichi targets, 
and each country also has national environmental targets that corre-
sponds with these international commitments. The current project is set 
within the traditional Nordic frame and the interest for cooperation and 
common intentions regarding environmental issues. 

The aim of this project is to establish a basis for management and po-
litical authorities in the Nordic countries for the achievement of Aichi 
target 15 on restoration of degraded ecosystems. The report addresses 
the possibilities, limitations and challenges for how ecological restora-
tion can contribute to the Aichi targets, based on available knowledge 
and existing statistics on degraded land and restoration experiences in 
the Nordic countries and Estonia. This is intended as a contribution to 
future work at the national and in local communities. 

The input from the project “Restoration in the Nordic countries”, 
supported by the Nordic Council of Ministers and TEG (2009–2011)  
gave an overview of ongoing restoration activities on a Nordic regional 
scale and was an important source to build on for the current project. In 
addition, the EU project in which the conceptual 4-level model of ecosys-
tem restoration within the EU biodiversity strategy was developed has 
been useful for this Nordic Aichi project. 

The concept of degraded land is essential to measure the progress 
towards the 15% target. We have explored if available statistics can be 
used to allocate numbers for different levels of degraded land for coun-
tries and habitats. As the data are based on different statistics and dif-
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ferent definitions of degraded levels they cannot be adopted as the cur-
rent status, more as an indication. Furthermore, they have limited value 
for comparison between countries. However, if given priority, this can 
be further developed and perhaps standardized for the purpose.  

Identification of relevant descriptors and indicators is critical to report 
progress of restoration. We have assessed if existing data and statistics on 
restored land in the Nordic countries and Estonia are suitable, and partly 
looked into what descriptors and indicators are reported. Available 
knowledge and data on restoration derive from: (1) General and broad 
scale national databases and statistics, and (2) data on individual (small 
and large) projects. The need for coordinated work of national initiatives 
and strategies in combination with individual projects in local communi-
ties is striking, and should be developed into a “top-down and bottom-up” 
strategy for restoration. The lack of data on restoration activities and pro-
gress was obvious. We believe however that it was relevant to compile 
this insufficient overview in order to increase awareness about the defi-
ciency of data and for promoting enhanced cooperation between coun-
tries to improve existing statistics, identify missing data, and encourage 
the use of the available data as a basis for future restoration strategies. 
Finland is so far the only Nordic country with an established national 
board for restoration prioritization, and will by the end of 2015 propose a 
national restoration prioritization strategy related to the 15% target.  The 
other countries should be informed about the progress and may find in-
spiration from Finland for their own development of national strategies.  

The project has listed seven actions of relevance for the Nordic coun-
tries and Estonia in the further work towards more effective restoration: 
1. A progress towards the Aichi 15 target calls for a clear vision and na-
tional plans for ecological restoration; 2. In a situation of limited re-
sources for restoration it is essential to develop good models for priority 
setting; 3. Integration and cooperation is needed to formulate realistic 
goals for restoration, and restoration must be integrated into all sectors 
of land-use management; 4. The focus must be on restoration activities 
and output, so 15% itself must not take the focus away from what this 
really is about: to reduce ecosystem degradation and to head towards 
improved and more ecological restoration; 5. More and improved resto-
ration will need initiatives at the national level (as strategic plans and 
programs) and integration of all the local initiatives, and these should be 
made into a top-down and bottom up approach; 6. Procedures to identify 
limiting factors is essential for effective restoration, and should be de-
veloped for countries/habitats; 7. Measurable descriptors for producing 
statistics on progress of restoration must be developed.   
 



  

 
 
 
 
 
 
Part 1: 
Setting the scene 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 



  

1. Background 

1.1 CBD and the Nordic commitment  

The Convention of Biological Diversity commits the member countries to 
stop the loss of biodiversity within 2020, and for accomplishing this task 
20 Aichi targets have been formulated, named after the Japanese town 
where they were agreed.1 These targets are formulated within the frame 
of five strategic goals: A – Address the underlying causes of biodiversity 
loss by mainstreaming biodiversity across government and society, B – 
Reduce the direct pressures on biodiversity and promote sustainable use, 
C – To improve the status of biodiversity by safeguarding ecosystems, 
species and genetic diversity, D – Enhance the benefits to all from biodi-
versity and ecosystem services. E – Enhance implementation through 
participatory planning, knowledge management and capacity building.  

Two of the 20 targets aim directly at restoring degraded land. This is 
most specifically stated in target 15, which aims at restoring 15% of 
damaged ecosystems by 2020. Restoration also has obvious links to oth-
er strategic targets aiming at sustainability, conservation, knowledge 
building and policy, including target 5 on fragmented habitats and target 
9 on alien species.  

The strategy for sustainable development in the Nordic countries for 
2013 focused on the importance of vigorous ecosystems, with a link to the 
CBD (Nordiska ministerrådet 2013). The EU strategy for biological diver-
sity includes similar targets and is in particular relevant for those Nordic 
countries that are EU members.2 All the Nordic countries are members of 
CBD, and are committed to the Aichi targets. Each country has national en-
vironmental targets that corresponds with international commitments, and 
the achievement of the Aichi targets is a part of this agenda.  

 
 
 

────────────────────────── 
1 http://www.cbd.int/doc/strategic-plan/2011-2020/Aichi-Targets-EN.pdf 
2 http://ec.europa.eu/environment/nature/biodiversity/comm2006/2020.htm 
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During the last decade ecological restoration has been acknowledged in 
regional and global policy and in science as a needed and urgent activity 
for reversing the level of degraded land, and a tool for future nature 
management and support of ecosystem services (Benayas et al. 2009, 
Comín 2010, Bullock et al. 2011, Suding 2011). Ecological restoration is 
“the process of assisting the recovery of an ecosystem that has been 
degraded, damaged, or destroyed,” relating to the recovery of ecosystem 
health, integrity and sustainability (SER 2004). The concept will be fur-
ther elaborated in chapter 5. 

1.2 The aim and structure of the report 

The aim of this project is to establish a basis for management and polit-
ical authorities in the Nordic countries for the achievement of CBD-
target (Aichi-target) 15 on restoration of degraded ecosystems. This 
target addresses a broad number of topics, such as ecosystem resili-
ence, carbon storage, and conservation. In this project the emphasis 
has been limited to restoration, and we will address the possibilities, 
limitations and challenges for how restoration can contribute to the 
Aichi targets, based on available knowledge and existing statistics on 
degraded land and restoration experiences in the Nordic countries and 
Estonia. This is intended to contribute to future work on a national 
level and in local communities. 

The work has been organized within a project working group estab-
lished in June 2013 with representatives from governmental institutions 
in Sweden (Anna Lindhagen, Swedish Environmental Protection Agen-
cy), Finland (Jussi Päivinen, Metsähallitus), Iceland (Kristín Svavarsdót-
tir, Soil Conservation Service of Iceland), Norway (Terje Klokk/Maja 
Stade Aarønæs, Norwegian Environmental Agency, project manager), 

Aichi target 14  

“ecosystems that provide essential services ... and contribute to health, liveli-
hoods and well-being, are restored and safeguarded ...”.  
 
Aichi target 15  

“by 2020, ecosystem resilience and the contribution of biodiversity to carbon 
stocks has been enhanced, through conservation and restoration, including 
restoration of at least 15 per cent of degraded ecosystems, thereby contributing 
to climate change mitigation and adaptation and to combating desertification”.  
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and Estonia (Margit Tennokene, Environmental Ministry of Estonia). 
Dagmar Hagen (Norway, Norwegian Institute for Nature Research) 
worked as the secretary of the project.  

The structure of the report follows the approach of the project. We 
give a brief overview of the status of restoration in the Nordic countries 
and Estonia, mainly based on the work from the ReNo-group. An EU 
working group established to support the Biodiversity strategy finished 
its work with a conceptual model for how the EU could work towards 
the 15% target. As the Nordic EU countries and Estonia already had con-
tributed to the EU-work, and the output from this group was considered 
relevant for all countries, it was reasonable to use this as a basis for the 
Nordic project. We give an overview of the 4-level model and discuss its 
consequences and challenges in chapter 3. Further we discuss the con-
cept of degraded land within a northern frame, as a broad understanding 
of this is essential for the formulation of aim and for measuring the pro-
gress of restoration, and for priorities of actions. Then we go more spe-
cifically into restoration of land, and put special attention to some com-
plicated issues that must be overcome to measure progress towards the 
15% target. Issues discussed are whether all types of restoration are 
relevant, what is restorable land, and the relationship between man-
agement and restoration. We also elaborate on how ongoing restoration 
work can contribute to the restoration of land, with a special focus on 
how to measure the progress of restoration, what parameters are rele-
vant, and not least the assessment of available statistics of restored land. 
We briefly discuss the relationship between local projects and national 
programs and address the relevance of identifying limiting factors for 
restoration. We also give a short overview of a 10-step model developed 
for the restoration prioritizing process in Finland. Finally, we suggest 
some actions for more effective restoration towards achievement of the 
15% target.  

The Nordic countries have a tradition of and interest for cooperation 
regarding environmental issues, “together the Nordic Region can con-
tribute input and knowledge sharing at international environmental 
conventions and other forms of international cooperation” (Nordic Envi-
ronmental Action Plan 2009–2012 and Nordic Environmental Action 
Plan 2013–2018). In this plan one of the priorities is “exchanging infor-
mation and cooperation on the possible restoration of damaged ecosys-
tems”. The project works within this frame of cooperation and common 
intentions, and the networking and sharing of knowledge is also a rele-
vant output of this project. 

 



 
 
 
 
 
 
 
 
 
 
 
 



  

2. Status of ecological 
restoration in the Nordic 
countries 

During 2009–2011 Nordic Council of Ministers and TEG supported the 
project “Restoration in the Nordic countries” (ReNo). This was the first 
attempt to gather overview and create a network amongst ecological 
restorationist on a Nordic regional scale. A total of 13 Nordic institutions 
were involved in the ReNo network, including the scientific community, 
public and private organizations and NGO´s working on ecological resto-
ration (Halldórsson et al. 2012).  

The primary tasks of the network were to assess and present the eco-
logical restoration activities in the Nordic countries and consolidate 
information on ecological restoration in the region. The countries dif-
fered in their approaches, depending on present status and knowledge. 
The Faroe Islands, Iceland and Norway published national assessments 
of restoration activities (Hagen & Skrindo 2010, Aradóttir & Halldórsson 
2011, Fosaa & Simonsen 2011), while the EU-countries Denmark, Fin-
land and Sweden already had information about large restoration pro-
jects as a part of final reports to the EU-LIFE Nature program. Analyses 
of EU-LIFE Nature ecological restoration projects were conducted in 
Denmark (Morsing et al. 2013) and Sweden (Johansson 2011). Finland 
produced guidebooks of forest restoration (Similä & Junninen 2011, 
Similä & Junninen 2012) and peatland restoration (Aapala et al. 2012, 
Aapala et al. 2014) in conjunction with the ReNo network.  

All details about the work and outcome from the ReNo-project are pre-
sented in the final report (Halldórsson et al. 2012). In addition a special 
feature of the journal Ecology & Society was published in 2013 with 12 sci-
entific papers and a number of them emphasized on Nordic case studies.3 
Below we briefly sum up the status in each country and the main conclu-
sions from an analysis comparing and contrasting countries, based on the 

────────────────────────── 
3 http://www.ecologyandsociety.org/issues/view.php/feature/82 
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text from Halldórsson et al. (2012, p. 15–21) together with some updated 
information. The natural conditions, scale and types of restoration activities 
are quite different between the countries (Figure 2 a–e). To get a compara-
ble overview of restoration in the Nordic region activities were divided into 
habitats, i.e. restoration of natural forests, wetlands/peatlands, freshwater 
systems, heathlands/natural grasslands and cultural landscapes.  

Denmark is the smallest of the Nordic countries and also the country 
with most intensive land-use. Consequently, the restoration is in general 
more a transition into more “nature friendly” management practice ra-
ther than strict ecological restoration (Morsing et al. 2013). Most resto-
ration activities are related to abandoned agricultural land and wetlands 
(Hagen et al. 2013). The largest restoration project in Denmark is the 
restoration of the Skjern River (Pedersen et al. 2007). Denmark has not 
been a part of the current project. 

The Faroe Islands was a part of the ReNo-project, however restoration 
activities are restricted to some minor wetland projects (Fosaa & Simon-
sen 2011). The Faroe Islands has not been a part of the current project. 

Finland has high focus on restoration of natural forests and peat-
lands, and has so far restored more than 200 km2 of forests and 200 km2 
of peatlands, mainly on state owned and protected land (Similä & Jun-
ninen 2012, Aapala et al. 2014, Päivinen pers. comm.). Also the man-
agement of semi-natural grassland is an important activity in Finland. 
The largest restoration project in Finland is Boreal Peatland Life, which 
aims at restoring nearly 43 km2 of peatlands (Hagen et al. 2013).  

Iceland has a long history of land degradation and soil erosion and 
has over 100 year’s history of land reclamation (Aradottir et al. 2013). 
So far more than 1,500 km2 of heathland/grassland and 200 km2 of na-
tive birch woodlands have been restored and some wetland restoration 
projects exist. The largest ecological restoration project is the Heklus-
kogar project, which aims at restoring native woodland on ca. 900 km2 
of eroded land in the vicinity of the volcano Mt Hekla (Óskarsson 2009).  

Restoration is quite a novel activity in Norway, but during the last 
decades restoration projects have been done in cultural landscapes 
(semi-cultural vegetation), freshwater systems and heathland/natural 
grassland. A national plan for restoration of wetlands has been devel-
oped by the Environmental Agency. The largest ecological restoration 
project in Norway is HjerkinnPRO, the restoration of a former military 
training area (165 km2) in the alpine zone (Hagen & Evju 2013).  

Sweden has not prioritized restoration of certain habitats. For aquatic 
habitats, most restoration activities have been carried out in rivers and 
streams. For wetlands important measures have been recreation and 
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restoration of wetlands in agricultural areas, and restoration of mires 
and bogs by “plugging” artificial drainage. For semi-natural grassland, 
priority has been given to restoration of semi-natural meadows and 
pastures, mainly financed by the EU Rural Development Program, or by 
the LIFE fund in protected areas. In forests, priority actions include pre-
scribed burnings, restoration of hydrology and actions aiming at improv-
ing habitats for species. Many of the largest restoration projects have 
been co-financed by the EU LIFE fund. 

Estonia was not a part of the ReNo-project, so the status for restora-
tion has been summarized for the purpose of the present project. Resto-
ration efforts in Estonia are mainly directed towards wetlands and semi-
natural grasslands. During the Soviet era over half of the wetlands in 
Estonia were drained for forestry and agricultural purposes. Land use is 
mainly divided between forestry and agriculture and in some parts for-
estry has left areas fragmented and implementation of Green Infrastruc-
ture has not been satisfactory. One third of the clearcut areas are active-
ly reforested for timber management.  

The analysis of ongoing restoration in the Nordic region shows that 
the typical main land-use pressures (like agriculture, forestry, overgraz-
ing, infrastructure development, urbanization and alien species) are 
found in the most common habitats and cause need for restoration. 
However, in some habitat types the actual restoration activity is limited 
despite high pressure and obvious need for restoration. This indicates 
that other factors than land-use pressure determines the priorities and 
efforts for restoration (Hagen et al. 2013). When comparing methods 
used in restoration within each habitat, similar methods are used 
amongst the countries, reflecting the limited number of tools available 
(and perhaps needed) for actually doing the interventions (Hagen et al. 
2013). From this it is possible to conclude that habitat types determine 
the methods used for ecological restoration (how to do restoration), 
whereas socio-economic drivers are more important for decisions con-
cerning the timing and location of restoration (where and when to do 
restoration).  

The final report from the ReNo-project concluded that the network 
had consolidated knowledge on ecological restoration work in the Nor-
dic region and facilitated exchange of this knowledge within and be-
tween the Nordic countries (Halldórsson et al. 2013). The products from 
the ReNo-project have given essential inputs for this Nordic Aichi-
project on restoration. 
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Figure 2a: Peatland restoration by mulch and seeding in Estonia 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo: Margit Tennokene. 

Figure 2b: Creation of dead wood in Finland. A polypore (Fomitopsis pinicola) 
has colonized a dead scots pine that was killed by chainsaw 

 
 
 
 
 
 
 
 

 
 
 
 
 

Photo: Jussi Päivinen. 
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Figure 2c: In Iceland the first step of restoring eroded land can be seeding grass-
es to stabilize the soil surface.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo: Kristín Svavarsdóttir. 

Figure 2d: Restoring alpine heathland by turfs to facilitate natural recovery in 
central Norway 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
Photo: Dagmar Hagen. 
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Figure 2e: Burning is a method to restore species habitat in boreal forests in 
Sweden and Finland 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo: Anneli Suikki. 



  

 
 
 
 
 
 
Part 2: 
How to proceed towards the 
15% target? 

Working towards the Aichi targets call for good plans, systematic and long-term work, 
utilizing existing data and developing new knowledge and solutions when needed. The 
EU work towards a 4-level model for ecosystem restoration is a response to this, as it 
describes and suggests a systematic approach, and raises some fundamental questions 
and challenges. The concept and available statistics on degraded land is the basis for 
measuring progress of restoration, and we have assessed this within the frame of the 4-
level model for the Nordic countries and Estonia, to illustrate the potential and limita-
tions. Active restoration efforts over large areas are needed to proceed towards the 
15% target, and this call for both national strategies and a diversity of small projects in 
all degraded habitats. We have assessed available data on ongoing restoration from 
the Nordic countries and Estonia, and discussed this within the frame of further work 
and how to set up good plans and schemes for future restoration. 
 

 
 
 
 
 
 



 
 
 
 
 
 
 
 
 



  

3. The EU 4-level model for 
ecosystem restoration 

3.1 Background and structure of the conceptual 
model  

The EU Biodiversity strategy to 2020 has adopted a number of the Aichi 
Targets. To support the implementation of the Biodiversity strategy a 
number of working groups were established. One of these was the 
“Green Infrastructure and Restoration Prioritization Framework Work-
ing Group”. As a part of its work the group suggested a conceptual 4-
level model of ecosystem restoration (Lammerant et al. 2014). This ap-
proach and the model have given useful input for our Nordic work, and 
our project offers an opportunity to go further, to explore how this mod-
el can apply in real situations and what the challenges are. During the 
project we have had a close contact with the EU working group and its 
secretary, and some of our project members participated in the EU 
working group. Below we give a short description of the model, based on 
the report from the working group (Lammerant et al. 2014). Then we 
list and discuss some principles and challenges addressed by the authors 
and discussed at the project workshop in March 2014 and at the SER 
2014-conference in Oulu in August 2014.  

The principle of the model is levels of degradation defined for all habi-
tats, and it assumes that all land-cover of a given habitat can be allocated to 
one of these levels. A fundamental assumption of the model is that the levels 
must be defined in such a way that each level and changes between levels 
are quantifiable. Restoration of degraded land is then any climbing between 
the levels into a less degraded state (as defined for each habitat). The eco-
system types used in the model come from the standards defined by the 
project MAES (Mapping and Assessment of Ecosystem Services in Europe).4 

The model takes a pragmatic approach built on the two guiding prin-
ciples that restoration is a process, and that restoration requires modifi-

────────────────────────── 
4 http://biodiversity.europa.eu/ecosystem-assessments/european-level 
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cation of abiotic and/or biotic factors. The model allows for small steps 
of progress, and takes into account that baselines vary much between 
habitats and countries. However, this assumes that the process of resto-
ration must be well defined, so that levels of restoration can be identi-
fied and the transition between levels are measurable (Lammerant et al. 
2014). The model divides ecosystem conditions into four distinct levels 
from poor (level 4) to excellent (level 1). Conceptually, each level is spec-
ified by sets of ecosystem descriptors and associated threshold values 
for each ecosystem type (see Figure 3.1). The descriptors can be very 
different in content, relevance and precision, and can be separated into 
state descriptors (information about the state for species, processes and 
abiotic conditions), pressure descriptors (data about threats and ecosys-
tem degradation) and measure descriptors (can be used to indicate ac-
tions and initiatives at an early stage, before any ecological or social 
output can be documented).  
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ILLUSTRATIVE EXAMPLE FOR A MEMBER STATE WITH HIGH COVERAGE OF NATURAL 
AREAS  

  Types of areas Base-
line 

By 2020 
(and net 
gain) 

By 2050 

LEVEL 1 Satisfactory abiotic conditions. Key 
species, properties and processes 
of ecosystem patches and their 
functions, at site level and at 
landscape level, are in good to 
excellent condition. 

a.o. ‘wilderness’ 
areas and N2000 
habitats and species 
in FCS, rivers and 
lakes in good 
ecological status 
(GES), marine 
ecosystems in GES, ….  

30% 
32% (+ 2% 
from L2) 

40% (+ 8% 
from L2) 

LEVEL 2 Satisfactory abiotic conditions, 
some disrupted ecological 
processes and functions, either at 
site level or at landscape level or at 
both levels. Reduced or declining 
diversity and key species, 
compared to L1 but retains stable 
populations of some native 
species.  

a.o. N2000 habitats 
and species not in 
FCS, … 

15% 
28% (+ 15% 
from L3; - 
2% to L1) 

35% (+15% 
from L3; - 8% 
to L1) 

LEVEL 3 Highly modified abiotic conditions, 
many disrupted ecological 
processes and functions, either at 
site level or at landscape level or at 
both levels. Dominated by artificial 
habitats but retains some native 
species and stable populations.  

a.o. non-protected 
rural areas, not 
including intensive 
agriculture 30% 

 

16% (+ 1% 
from L4; - 
15% to L2)  

10% (+ 9% 
from L4; - 
15% to L3) 

LEVEL 4 Highly modified abiotic conditions, 
severely reduced ecological 
processes and functions, both at 
site level and at landscape level. 
Dominated by artificial habitats 
with few and/or declining 
populations of native species; 
traces of original ecosystem hardly 
visible.  

‘heavily modified 
ecosystems’ (e.g. 
Intensive agriculture, 
build urban areas, 
roads, airports, 
brownfield areas, 
heavily modified 
water bodies); 
heavily degraded 
‘natural’ and ‘semi-
natural’ ecosystems 

25% 24% 15%  

TOTAL SURFACE 100%   

TOTAL ‘RESTORABLE’ SURFACE 70%   

TOTAL ‘RESTORED’ SURFACE (cumulative starting 
from baseline, and calculated on the basis of 
‘restorable surface’) 

 25.7% 71.4%  
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Figure 3.1: An illustrative example of the 4-level approach to ecosystem restora-
tion suggested by the EU-working group. (Lammerant et al. 2014) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
For certain ecosystem types, like urban areas and other “transformed 
ecosystems” (in level 4), the objective is not necessarily to restore a loca-
tion to its original, natural conditions. The project underpinned that the 
model is pragmatic and that decisions on levels, threshold values and 
descriptors have to be decided and defined at some stage. There must be 
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a balance between scientific accuracy and efficiency, or “don’t let the 
perfect be the enemy of the good” (Lammerant pers. comm.). 

The working group has completed its work and it is currently up to the 
EU countries to take the work with national “Restoration Prioritization 
Frameworks” further. Due to large variations in habitat types and degra-
dation status it is suggested that descriptors and threshold should be de-
fined by the member states, but they should be encouraged to make some 
common standards for the same habitats (Lammerant et al. 2014). The 
present Nordic project has a potential for further progress on the issue for 
the Nordic countries (inside and outside the EU) and hopes to address and 
discuss some of the challenges and considerations that may be useful and 
relevant both for these countries and other EU countries. 

3.2 Assumptions and challenges for taking the model 
further  

3.2.1 How to set the baseline and reference point? 

The EU 4-level model has defined a baseline/reference point as a fixed 
point in time to which progress towards the 15% restoration target can 
be measured (Lammerant et al. 2014). The time is set to 2010 because 
the EU Biodiversity Strategy was initiated then. Any progress should 
then be measured against the 2010-status of degraded land. Some con-
sequences of this will be discussed later in this report. 

In the 4-level model all areas in level 1 are considered as “not restor-
able land” because they are in no need for further climbing up the lad-
der. This implies that large part of land-area in level 1 will make it easier 
for a country to achieve the 15% as the denominator in the calculation is 
smaller. All areas in level 2, 3 and 4 are restorable land, and in the scope 
for restoration to achieve the 15% target. Consequently, for the calcula-
tions itself the threshold values (for the descriptors) between level 1 and 
2 are essential for measuring progress, and also of political relevance. 
The “ideal” for progress of all land is level 1 (also defined as the refer-
ence point). The target for specific habitats, single projects or even at the 
country scale can be the reference point, but might also be other targets. 
For areas with a long history of degradation the target of restoring a 
pristine stage can give completely unrealistic expectations (Hobbs et al. 
2011). And for some areas level 1 may not be a relevant or even wanted 
stage. For areas in level 4 (and perhaps 3) any progress up the ladder 
will contribute to less degraded land, and they might have a wanted (for 
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society) future land-use that is not in accordance with standards in level 
1 (or 2). Restored river course in cities is one example of this, supporting 
a number of species and nature values, but not meandering or holding 
original flooding schemes (Figure 3.2). Within the frame it should be 
obvious that setting the targets must be a key-action for individual res-
toration projects from local up to national scale.  

Figure 3.2: Urban river restoration project aiming at restoring freshwater habi-
tat and migrating wildlife between habitats along the river course 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo: Dagmar Hagen. 

3.2.2 How to define descriptors and threshold values? 

The countries need to reach a common understanding of how to define 
and measure the level and status for different ecosystems, ideally an 
agreed list of descriptors and common understanding of the transitions 
between each level. This will include both a shared understanding of 
degraded state and measures of progress in restoration. This has been 
addressed as essential for further development and practical use of the 
4-level model.  

Existing descriptors from the two EU “nature directives” – the Birds 
Directive and the Habitats Directive, and other legislation such as the 
Water Framework Directive (WFD) and the Marine Strategy Framework 
Directive are supposed to cover the basic needs for some habitats. Some 
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descriptors for “favorable Conservation status”, as well as a clear ‘im-
provement target’ in target 1 of the EU BD strategy is implemented, but 
it is far from clear which role restoration should play. For the aquatic 
directives, there are more legally binding improvement targets, and 
these also cover restoration measures. The use of these have started, but 
it is still a bit too early to conclude how it works for measuring progress 
of restoration, but the descriptors from WFD should be very relevant as 
a model for terrestrial habitat for describing levels of degradation and 
also defining threshold values between them.  

The EU-model prefers state descriptors to demonstrate progress, in 
particular biotic state descriptors. Pressure descriptors can support and 
assist the state descriptors as they indicate the trend of external influ-
ence. Measure descriptors can be useful to say something about positive 
trends, in particular in situations when the outcome (or progress in state 
descriptors) is slow. However, maintenance (like absence of further 
disturbance) is not a valid descriptor in the EU-model since maintenance 
is not a restoration measure (Lammerant et al. 2014). This calls for a 
clear definition of passive restoration. “Absence of further disturbance” 
can be a clear descriptor if passive restoration allows for natural pro-
cesses of recovery without doing any interventions (= terminate the 
pressure) in disturbed areas. Examples are ditches that become over-
grown and ending the drainage in wetlands or natural recovery in mod-
erately disturbed heathland (Figure 3.3). Maintenance of undisturbed 
areas is definitely not a contribution, however essential to counteract 
any further loss of degraded land.  
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Figure 3.3: Passive restoration by terminating pressure and allow for overgrow-
ing of ditches in Estonia 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo: Margit Tennokene. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 



  

4. Degraded land  

4.1 The concept of degradation and degraded land  

Eco-physical and social consequences of land degradation have been 
well documented and the cost of land degradation is a global issue, due 
to loss of biodiversity, damage to health and welfare of people, reduction 
of ecosystem services, and reduction of resilience to climate change 
(MEA 2005, TEEB 2010). In MEA and other initiatives the focus has often 
been on desertification in dry regions and areas in the tropics, far from 
the Nordic countries. Degraded land is however indeed also present in 
the Nordic region and concern have risen during the last decades as 
increased pressures on nature values and biodiversity have been docu-
mented in most ecosystems, although at different levels and intensities 
(Halldórsson et al. 2012, Normander et al. 2012). The dramatic example 
of erosion and land degradation, caused by overgrazing and deforesta-
tion on Icelandic volcanic soils is the most striking example in the Nordic 
(Figure 4.1). On the other hand, the abandonment of traditional mowing 
and grazing practices in the other Nordic countries during the last cen-
tury has resulted in severe losses of semi-natural grasslands and their 
associated species. Today, agriculture, forestry, infrastructure develop-
ment, invasive species, overgrazing, tourism and urbanization put pres-
sure on all habitat types in the Nordic countries (Hagen et al. 2013) and 
Estonia (Estonian Ministry of Environment). A changing climate with 
increasing risks for natural hazards like flooding and landslides may 
increase the extent of degraded land (Schiermeier 2011). 
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Figure 4.1: Severely degraded land in SW Iceland due to overgrazing and wind 
erosion under harsh climatic conditions on vulnerable volcanic soil 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo: Dagmar Hagen. 

 
Different levels of degradation as described in the 4-level model have 
not yet been defined in the Nordic countries. This approach on degraded 
land may be of interest for future management in the region. There is 
however a need to clarify the concept and relate it to Nordic conditions 
to see the full potential of the approach. The term “degraded land” is 
quite broad and used in different ways between actors, systems and 
topics. The same situation (or state) can even be viewed differently as 
one group regards it as degraded while others may consider the same 
situation as a good and beneficial state. Thus, a comparison of degraded 
states between areas and over time calls for well documented and com-
monly understood definitions of degraded state in specific cases. For our 
purpose we discuss the term degraded related to the state and future 
management of land.  

There seems to be two lines of definitions, one focusing on the re-
duced ability of the land for production of goods and services, and the 
other with more focus on the function and capacity of natural ecosys-
tem recovery. The FAO definition works as an example of the former: 
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“the reduction in the capacity of the land to provide ecosystem goods 
and services and assure its functions over a period of time for the ben-
eficiaries of these”5 whereas the IUCN definition6 illustrates the latter: 
“disturbances that are too frequent or severe to allow natural ecosys-
tem recovery in a relevant or “reasonable” period of time”. The Society 
of Ecological Restoration (2004) uses a series of related terms that 
actually incorporate the level of severity: from degraded (reduced eco-
logical integrity and health), to damaged (acute and obvious changes) 
and destroyed (severe degradation where the physical environment 
also is changed).  

In the EU WFD the status for degraded land has been defined and im-
plemented. The WFD operates a five level system for ecological status 
(high, good, moderate, poor and bad).7 The reference state and the target 
are “good ecological status” and any status poorer that this calls for action. 

Many “semi-natural” habitats in Europe and Scandinavia are shaped 
by human use. Today these areas are considered as semi-natural and 
dependent on continuous management by grazing, mowing and man-
agement of trees and shrubs to maintain their landscape-, cultural and 
biodiversity values. Restoration of these habitats requires a certain dis-
turbance regime to be maintained, and the goal for restoration of such 
habitat is not a “natural” state, but conservation of a stable and wanted 
state by management with continuous interventions such as grazing or 
mowing (Figure 4.2).  

 
 
 
 
 
 
 
 
 
 
 
 
 

────────────────────────── 
5 http://www.fao.org/nr/land/degradation/en/ 
6 https://portals.iucn.org/blog/2013/01/08/defining-degraded-lands-for-sustainable-biofuels-and-beyond/ 
7 http://ec.europa.eu/environment/water/water-framework/index_en.html 
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Figure 4.2: Continuous interventions such as grazing or mowing is needed to 
protect the landscape and biodiversity related to semi-natural grasslands 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo: Anna Lindhagen. 

4.2 Degraded land in the Nordic countries and 
Estonia 

We have made an attempt to adopt the 4-level model for degradation 
of Nordic habitats. Our first challenge was to look for existing stages 
that might resemble the four levels of the model. Existing statistics 
were assessed for suitability and data needs were identified. All coun-
tries have some existing statistics describing status of different ecosys-
tem types (Table 4.1) and this can to some degree be “translated” to 
the occurrence of degraded land. But the data differ in details and rele-
vance for defining degradation levels. Freshwater systems were not 
included in our work as they are considered within the WFD. Urban 
areas were not included in this project, hence disturbance levels are 
not considered for this habitat type.  



  

Table 4.1: A summary of existing databases and statistics addressing land cover and may be used to assess the status of degraded land in the Nordic countries and Estonia. For 
some countries and habitats this guides directly to defined levels of degradation, but not for all and not consistently 

Habitats Estonia Finland Iceland Norway Sweden 

Forests Statistical Forest Inventory; Natura 
habitat monitoring 

National forest inventory. 
Metsähallitus’ GIS-data 

Iceland Forestry Service database 
(national forest inventory), 
Icelandic Farmland Database 

Landsskogs-takseringen  
(National forest inventory), 
http://www.skogoglandskap.no/ 
Nature Index.  

Example of inventories: national 
forest inventory 
(Riksskogstaxeringen, RIS 
http://www.slu.se/sv/centrumbildn
ingar-och-projekt/ 
riksskogstaxeringen/). The National 
landscape inventory (NILS, Na-
tionell inventering av Landskap i 
Sverige 
http://www.slu.se/sv/centrumbild
ningar-och-projekt/nils/mer-om-
nils1/ ), THUF/MOTH, (Demonstra-
tion of an integrated North-
European system for monitoring 
terrestrial habitats, 
http://www.slu.se/sv/centrumbild
ningar-och-projekt/moth/) and/or 
“gap analysis” between art 17 
reference areas and actual areas 

Croplands Agricultural parcels register     Statistics Norway (www.ssb.no), 
Land-cover 
(http://www.skogoglandskap.no/) 
 

Grasslands Development plan for semi-
natural grasslands (2014–2020); 
Active database for the managed 
areas 

National inventory of semi-natural 
grasslands. Metsähallitus’ GIS-data 

Soil erosion database, Icelandic 
farmland database (Nytjalandið) 

Naturbase (National inventory of 
nature types) 
http://geocortex.dirnat.no/silverli
ghtviewer/?Viewer= 
Naturbase. 3Q-statistics (National 
inventory of semicultural areas). 
Nature Index. 
 

Alpine   National forest inventory, 
Metsähallitus’ GIS-data 

Soil erosion database, Icelandic 
farmland database (Nytjalandið) 

 Nature Index. Land-cover 
(http://www.skogoglandskap.no/) 
 
 

Wetlands National peatland inventory; 
Abandoned peatland inventory 

National peatland strategy. 
National forest inventory, drain-
age classes. Metsähallitus’ GIS-
data 

Icelandic farmland database 
(Nytjalandið) 

Nature Index. 
Statistics Norway (www.ssb.no). 
Land-cover 
(http://www.skogoglandskap.no/) 
Statens kartverk 
(http://www.statkart.no) 
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The current work shows that the countries have different traditions and 
approaches in considering levels of degradation. For some countries and 
habitats these can directly be used for defining levels of degradation in 
the EU 4-level model. Finland and partly Estonia have used this ap-
proach and have implemented it in management, but this is now aban-
doned for Finland (see below and chapter 6.2). Remaining countries 
have not done so, but Norway and Iceland seem to have systems that can 
be adopted or transformed into the 4-level model. The Nature Index may 
be used for the Norwegian habitats (Skarpaas et al. 2012), while for Ice-
land the classification of eroded land (Arnalds et al. 2001) and some 
inventories can be used together with experts’ knowledge.  

For countries with an established or a suggested definition of levels 
the definitions and transitions between levels are in general treated 
quite similar for each habitat. The most consistent is forest, where the 
levels are defined more or less along the gradient from pristine (level 1), 
moderately managed forest (level 2), intensively managed forest (level 
3), forest areas where also abiotic factors are disturbed (level 4). How-
ever, the thresholds and descriptors used to define the stages differ, and 
are likely to relate to available statistics in each country. And as long as 
there is no leveling between countries the definition of thresholds will 
most likely vary between countries.   

Denmark was not represented in the project group and no additional 
data have been collected for Denmark.  

Estonia has used data from different sources including expert opinion 
to calculate levels for all ecosystem types, and has not developed a spe-
cific system for setting levels of degradation. The intention has been to 
set easily monitored targets/tasks. For forests the protection regimes 
have constituted the basis for defining the levels. For cropland and semi-
natural habitats the levels are defined according to the actual manage-
ment methods. For wetlands protection regime together with imple-
mented and planned restoration activities were used to define the levels, 
and levels from WFD were used for freshwater. These levels are imple-
mented in management policy when restoration actions are included in 
action plans (Nature conservation development plan, Action plan for 
semi-natural habitats, Management plans for protected areas etc.). 

Finland started to define degradation levels in 2013 based on the de-
scriptions in the 4-level model. The data were mainly collected from the 
National Forest Inventory database (NAFI) but also several other 
sources were used. However, when Finland started the 15% restoration 
prioritization project in the beginning of the year 2014, the four degra-
dation levels were abandoned. Finland then decided to use continuous 
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variables of degradation instead of four categories, and this new ap-
proach was called the “Ten step model” (ELITE-model in Finnish). This 
model is briefly described in chapter 6. 

Iceland has not yet defined degradation levels within habitats that 
can directly be assigned to the 4-level model. An erosion classification 
system, the AUI Farmland Database (Nytjaland),8 the Iceland Forestry 
Service database and expert knowledge were used for a first attempt to 
propose a degradation classification for habitats to this project. An ero-
sion classification system was developed in the 1990s and all land as-
signed to six classes (Arnalds et al. 2001). These were no erosion (0), 
little erosion (1), slight erosion (2), considerable erosion (3), severe 
erosion (4) and extremely severe erosion (5). The erosion mapping 
showed that over 50% of the island had considerable to extremely se-
vere erosion (Arnalds et al. 2001). The classification of land based on 
erosion give good estimates on conditions of land, and can also be an 
indication of degradation (Figure 4.3). This is however not fully ade-
quate for degradation classification as land classified as 1 and 2 could be 
degraded although well vegetated, and some land is eroded due to natu-
ral reasons. The erosion classification was regarded applicable for grass-
land and alpine areas, and the three first levels correspond to erosion 
classes 0, 1 and 2, while level 4 contains classes 3–5. Further work is 
needed for improvement of the first three levels in particular if the 4-
level model approach would be adapted in Iceland. Expert knowledge 
and classifications developed in the Icelandic farmland and Iceland For-
estry Service databases were used to obtain suggested classification for 
forests and wetlands in Iceland. The AUI Farmland Database project con-
tains a surface classification based on satellite images. Ten vegetation 
classes that reflected grazing values and could be detected by remote 
sensing techniques, were defined (Arnalds & Barkarson 2003). These are 
wetland, “half-bog” woodland, grassland, rich heath, poor heath, moss, half 
vegetated, desert and cultivated. 

 
 
 
 
 
 

────────────────────────── 
8 http://groa.rala.is/kortavefsja/default.aspx 
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Figure 4.3: In Iceland the status of erosion can be used as a basis for classifica-
tion of degraded land 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo: Kristín Svavarsdóttir. 

 
Norway has not set the specific four level of degradation for the different 
habitat types. However, at least two existing systems are relevant for the 
description of status, and might also be useful as a basis for calculating 
progress of restoration if further developed. A system for calculating the 
state of condition is integrated into “Naturtyper i Norge”.9 In this system 
a number of relevant disturbance factors and appurtenant variables 
have been defined. All variables have a number of levels defined by a 
“state index” (the description of the system is only available in Norwe-
gian).9 These states indices can most likely also work as threshold values 
between disturbance levels, but so far this has not been a specified ob-
jective for this system and no statistics are available for degraded land in 
this system. Theoretically such stages/levels can be mapped on any scale 
and further used to calculate progress of restoration, but this requires 
large resources and most likely only relevant for specific purposes (like 
for specific nature types, restricted geographic areas or specific restora-
tion priorities). The “Nature Index” (NI) is a different approach to de-
scribe levels of disturbance (Nybø et al. 2011, Skarpaas et al. 2012). The 

────────────────────────── 
9 http://www.naturtyper.artsdatabanken.no/ 
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NI is an aggregated measure put together from more than 300 biodiver-
sity indicators to reflect the state of terrestrial and marine ecosystems. 
The Nature Index provides statistics on degradation on national and 
county level, ranging from 1 to 0 (1 means that the indicator is in the 
reference state, whereas 0 indicates a seriously degraded state). The 
Ministry of Climate and Environment currently works on developing 
further the national parameters in “Environmental Status of Norway”. 
Some initial discussions on relevant approaches for applying the 4- level 
model in Norway have taken place, and one method that has been pro-
posed is to see if levels of degraded state (cf. the 4-level model) can di-
rectly relate to the Nature Index. Suggested levels are 1. NI=0,75–1; 2. 
NI=0,5–0,74; 3. NI=0,25–0,49; 4. NI= 0–0,24.  

In Sweden, there are several inventories that describe the status for bio-
diversity in different habitats, but none of these address degradation or 
restoration needs specifically. The parameters that are described in the 
inventories, can however probably be used to identify degrada-
tion/restoration needs at least roughly. For semi-natural grasslands, a na-
tional inventory was carried out in 2004–2005 (ängs- och betesmarksin-
venteringen).10 It describes the status of the studied grasslands, includ-
ing overgrowth, nitrification or negative disturbance, and has a special 
category for grasslands that need restoration. For wetlands, the national 
wetland inventory (våtmarksinventeringen)11 covers some parameters 
that can be related to restoration needs, such as the presence of drain-
age and overgrowth. The national forest inventory (Riksskogs-
taxeringen, RIS)12 presents an overall image of the status of forests in 
Sweden. The level of dead-wood, presence of old trees or old-growth 
stands, or forests influenced by drainage, are parameters that could be 
used to identify restoration needs on a national level. For freshwater 
habitats, a national strategy for the restoration of streams and rivers 
was published in 2007.13 For protected areas, a national monitoring 
scheme has been developed that could be used for identifying restora-
tion needs. Restoration needs are also often covered by the site’s man-
agement plans, but there is no national summary of these data. For for-
ests and wooded areas in protected areas, Naturvårdsverket has devel-

────────────────────────── 
10 http://www.jordbruksverket.se/amnesomraden/miljoklimat/ettriktodlingslandskap/ 
angsochbetesmarksinventering.4.207049b811dd8a513dc80003958.html 
11 http://www.naturvardsverket.se/Documents/publikationer/978-91-620-5925-5.pdf 
12 http://www.slu.se/sv/centrumbildningar-och-projekt/riksskogstaxeringen/ 
13 http://www.naturvardsverket.se/Documents/publikationer/620-5746-4.pdf 
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oped management priorities that also cover restoration activities. In 
2013 Sweden reported on the status of habitats and species under the 
Habitat directive (according to article 17 of the Directive), and birds 
under the EU Birds directive (according to article 12). These reports can 
be used to show gaps between the current status of species or habitats 
(population levels, current area etc.), and the reference values that de-
scribe what would be needed for a “favorable” conservation status – i.e. 
that they also can be used to identify restoration needs. 

 



  

Table 4.2: Levels of degraded land in the Nordic countries and Estonia. For Finland and Estonia the levels have been defined and approved. For Iceland and Norway the levels 
have not been defined. For Iceland suggested levels are elaborated based on soil erosion, forest, land-use statistics and expert judgments. The Norwegian levels are based on 
initial discussions where a 4-level approach is applied through the use of the Nature Index. Note that Finland has left the four level approach in the restoration prioritization 
framework and now use continuous variables to describe degradation (see chapter 6) 

Habitats Estonia Finland Iceland Norway Sweden 

Forest 1 pristine (under strict protection) pristine limited impact (“old” ungrazed 
forest remnants) 

good state: Protected areas and old 
forest 
 

no levels defined 

Forest 2 moderately managed forest moderately managed forest moderately managed forests 
(mainly managed by the Iceland 
Forestry Service) 

moderately managed forests 
(productive forest areas with some 
selective felling) 
 

no levels defined 

Forest 3 intensively managed forest intensively managed forest disturbed (often grazed) forests intensively managed forests (forest 
management by stands) 
 

no levels defined 

Forest 4 abiotic factors disturbed also abiotic factors disturbed badly disturbed – none or few 
resembles of birch woodland 

former forest areas with new land 
use (like infrastructure, industry) 
 

no levels defined 

Cropland 1 do not exsist no levels defined not applicable no levels defined 
 

no levels defined 

Cropland 2 croplands under 15ha; 
 

no levels defined not applicable no levels defined 
 

no levels defined 

Cropland 3 croplands that receive Environmen-
tal Friendly management subsidy 
 

no levels defined not applicable no levels defined no levels defined 

Cropland 4 heavily managed croplands 
 

no levels defined not applicable no levels defined no levels defined 

Grassland 1 pristine high values and continuous man-
agement 

good evological conditions (no 
erosion) 

protected and/or regularly man-
aged areas 
 

no levels defined 

Grasland 2 areas managed trough Single Area 
Payment (management may not be 
satisfactory) 

quite high values, but not satisfac-
tory management 

valuable areas without satisfactory 
management (little erosion) 

valuable areas without satisfactory 
management 
 

no levels defined 
 
 
 

Grassland 3 areas that have not been managed 
5–10 years 

reduced values and management 
needs to be started, 

degraded with detoriated structure 
and function (some erosion) 

reduced value, but can be restored 
by starting management (no 
statistics available) 

no levels defined 

Grasland 4 areas that have not been managed 
over 10 years. 

restorable areas, overgrown but 
potentially grassland in the long run 

badly degraded and non-functional 
ecosystem (considerable/severe 
erosion, sparsely vegetated) 
 

reduced values, can be improved by 
restoration. 

no levels defined 

Alpine 1 no levels defined (not relevant) no levels defined good ecological conditions (no 
erosion) 
 
 
 

no levels defined no levels defined 



Habitats Estonia Finland Iceland Norway Sweden 

Alpine 2 no levels defined (not relevant) no levels defined valuable areas without satisfactory 
management (little erosion) 
 

no levels defined no levels defined 

Alpine 3 no levels defined (not relevant) no levels defined degraded with detoriated structure 
and function (some erosion) 

no levels defined no levels defined 

Alpine 4 no levels defined (not relevant) no levels defined badly degraded and non-functional 
ecosystem (considerable/severe 
erosion, sparsely vegetated) 
 

no levels defined no levels defined 

Wetlands 1 pristine and near pristine pristine good ecological conditions (undi-
sturbed) 
 
 
 

good ecological conditions. Key 
species and ecological function. 

no levels defined 

Wetlands 2 drainage influence drained disturbed (fragmented, altered 
hydrology) 
 
 

partly good ecological state, but 
some low indicators 

no levels defined 

Welands 3 drained drained peatland without active 
forestry use 

drained without utilisation, 
 
 
 
 

poor to medium good ecological 
state. Poor state for key species and 
function 

no levels defined 

Wetlands 4 peatmining areas (including aban-
doned areas) 

abandoned peat harvesting field drained with utilisation the ecosystem is completely 
degraded and partly used for other 
purposes. 

no levels defined 
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Based on the available statistics and the defined or suggested levels in 
Table 4.2 it is possible to allocate numbers for some countries and habi-
tats (Table 4.3). These numbers are based on different statistics and 
different definitions of degraded levels for the countries, and partly done 
as an exercise for this project. Consequently these number cannot be 
adopted as the true current status within the countries, and also have 
limited value for comparing between countries. However, the status 
overview reveals that if wanted and given priority, this can be further 
developed and perhaps standardized for the purpose. The need for addi-
tional data to support the existing databases will be demonstrated dur-
ing this work.  

Table 4.3: The status for degraded land (%) in the Nordic countries and Estonia, divided into four 
levels as suggested in the EU 4-level model 

Habitats Estonia Finland Iceland Norway Sweden 

Forest 1 9 26 Data partly 
available, but 

much work 
needed for a 

rough estimate 
 

8   

Forest 2 16 74 As above 46   
 

Forest 3 75 0.07 As above 46  
  

Forest 4 0 0 As above 0  
  

Cropland 1 14        
  

Cropland 2 16        
  

Cropland 3 29        
  

Cropland 4 41        
  

Grassland 1 45  Data partly 
available, but 

much work 
needed for a 

rough estimate 

0  
 
 
 
 

  
Grasland 2 5  As above 24  

  
Grassland 2 30  As above 72  

  
Grasland 3 20  As above 4  

  
Alpine 1     Data partly 

available, but 
much work 

needed for a 
rough estimate 

Data available in 
NI, value not 

calculated 

 
 
 
 
 

  
Alpine 2     As above Data available in 

NI, value not 
calculated 
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Habitats Estonia Finland Iceland Norway Sweden 

Alpine 3     As above Data available in 
NI, value not 

calculated 

  
 
 
 

Alpine 4     As above Data available in 
NI, value not 

calculated 

 
 
 

  
Wetlands 1 44 73 Data partly 

available, but 
much work 

needed for a 
rough estimate 

1.1  
 
 
 
 

  
Wetlands 2 20 0.01 As above 50.4  

  
Wetlands 3 24 15 As above 37.1  

  
Wetlands 4 12 11 As above 11.4  

  
Freshwater 1 1     18  

  
Freshwater 2 66     37  

  
Freshwater 3 28     25  

  
Freshwater 4 5     10  

  
Freshwater 5       2   

The data are reported based on the sources in Table 4.1, however it is important to stress that the 
data are not made for this purpose. The data for all countries are very preliminary, do not claim to 
be the “true” situation, but are relevant to illustrate the difficulties and challenges with defining 
degradation classes. The empty cells indicate that levels are not defined or statistics not available 
(Sweden has similar statistics as the other countries, but no levels defined). Freshwater habitats did 
not get attention in the EU-model because it is handled in the WFD, but are included here because 
relevant data are available. 

4.3 Considerations for the 15% target approach 

4.3.1 Comparing levels and degraded state between 
countries  

We have, like the EU-report (Lammerant et al. 2014), given quite a lot of 
attention to degraded land. Defining levels of degradation can be the 
essential basis for working towards the 15% target if the 4-level model 
is adapted, as the progress of restoration (= the reduction of degraded 
land) must be measured against a reference value. However, our work 
shows that such strong focus on degraded land can draw the focus away 
from what really matters: the implementation of restoration activities, 
and prioritization of the most important actions.  
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Even within the Nordic countries natural conditions and land use his-
tory differ greatly, hence the same “stage” (e.g. in a forest) can be evalu-
ated and ranked differently. This is mainly a problem when comparing 
between the countries, but might also have an influence on national pri-
orities and initiatives as the total area assigned to level 1 set the stand-
ard for “restorable land”. However, to be pragmatic and realistic, the 
15% target is in fact unattainable within 2020, so any initiative that 
would increase the restoration activity is a contribution.  

Comparing levels and numbers between countries could be of inter-
est for improving our knowledge and produce input for future strategies 
within and between countries. One challenge is that a specific nature 
type may be defined in different ways, so the same type of nature ends 
up in different categories in the different countries. Data on wetlands in 
Table 4.3 is a good example, as it is perhaps not likely that wetland in 
good conditions in Norway (1.1% in level 1) is so much worse than in 
Finland (73% in level 1). This illustrates that the present datasets and 
definitions are unsuitable for a comparison between countries directly, 
but can be useful for helping countries realize the need for improved 
statistics and elaborating existing data. Furthermore this may highlight 
the need for each country to investigate better the background of availa-
ble data and their relevance. The low number for level 1 for wetlands in 
Norway can be explained partly by the melting of permafrost due to 
climate change (an indicator in NI), and this cannot be reversed by ap-
plying ecological restoration.  

4.3.2 A net 15% – new disturbed areas must be deducted 
from any progress 

The Aichi target 15 formulates a net level of restoration (15% of degrad-
ed land). This implies that any new disturbed land during the same time 
period must be compensated or restored on top of the 15%. This calls 
for a system to monitor or measure degradation, and not only to meas-
ure progress in restoration. A single intervention can cause a drop of 
several steps down the ladder in the EU 4-level model when intact na-
ture areas (in level 1 and partly 2) are affected, thus the disturbed eco-
system would be classified as level 3 or 4. This will have severe implica-
tions for the total calculation (Figure 4.4).  
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L4

L3

L2

L1

= climbing the ladder

= drop down the ladder

Figure 4.4: Based on the EU 4-level model a progress in restoration of degraded 
land can be measured by climbing the ladder, step by step. Degradation of new 
land is shown in the opposite direction, dropping the ladder step by step or even 
a large drop from the top to the bottom at once 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
This is perhaps particularly relevant for the Nordic countries since rela-
tively large areas are in the upper levels of the ladder. The matter of 
spatial scale must also be considered, as it is not obvious exactly how 
large areas that will be considered degraded when a new site is dis-
turbed – only those directly influenced, or should bordering areas also 
be included since the disturbance increases the level of fragmentation 
(Figure 4.5). The importance of protecting and keeping intact nature 
areas (level 1) is thus essential for the Nordic countries in relation to the 
Aichi targets.  
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Figure 4.5: Development of renewable energy and related infrastructure, would 
move intact areas (level 1) to severely disturbed (level 4), hence dropping several 
steps. This contrasts restoration of degraded land as it must climb step by step (gen-
erally slow).This will have implications for the total net calculation of progress 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo: Dagmar Hagen. 

4.3.3 Implications of using 2010 as a reference year  

The EU-model has set 2010 as the baseline year for restoration. This 
means that all progress in restoration towards the 15% target should be 
measured against this year (or the closest year with available data). 

In the Nordic countries and Estonia, as for the rest of Europe, large 
areas have been under pressure and degraded for a very long time. Part-
ly these areas are at an alternative state (even a wanted alternative 
state) but can still be considered as degraded from its natural state. The 
need for restoration is related to what happened much longer time ago. 
In most of the countries the regrowth of semi-natural grasslands and 
heathland since the 1950–60s is a good example of this. Another exam-
ple is the dramatic deforestation of Iceland during centuries leaving only 
small remnants of woodland in 2010. Hence, should the reference be the 
original 25–40 % woodlands (Bjarnason 1974, Sigurdsson 1977) or the 
present 1% (Traustason & Snorrason 2008) be the base for the 15% 
restoration? All degraded areas not in a favorable condition in 2010 are 
restorable land. A 2010 baseline should then not imply reduced ambi-
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tions for restoration of “lost” habitats, like the semi-natural grasslands 
that were abandoned during the 20th century, if it can be shown that 
they were “missing” in 2010.  

An alternative approach is to define a reference state based on eco-
logical qualities of the descriptors or the ecological “potential” of the 
land. A reference area targeted for habitats/ecosystem and species each 
would then be the basis for formulating restoration targets. This ap-
proach is used for Nature Index in Norway in which a reference state is 
identified for each indicator individually reflecting an ecologically sus-
tainable state (Certain et al. 2011). For the EU member states, the refer-
ence values in the nature directives could work as such targets. An eco-
logically defined reference state would perhaps give more focus on re-
storing nature values, and less on the calculations of percentages. The 
descriptors are fundamental for defining such reference states and fur-
ther to elaborate threshold values between the levels in the model based 
on ecological attributes. 

Natural hazards, like floods and volcanic activity are excluded from 
the 4-level model (Lammerant et al. 2014). Extreme conditions may 
contribute to lower resilience in ecosystems of the north, thus requiring 
more attention. The degradation history of Iceland after human arrival 
illustrates how new pressures brought by people on fragile ecosystems 
can have catastrophic impacts (Arnalds 1987). The removal of trees and 
introduction of grazing animals triggered degradation processes that 
lead to loss of birch woodlands (Aradottir & Arnalds 2001) and vegeta-
tion cover (Thorsteinsson et al. 1971) and deserts developed (Arnalds et 
al. 2001). Thus ensuring resilience (see Suding 2011) may even be of 
more importance when restoring ecosystems in the north. 



  

5. Restoration for the reduction 
of degraded land. 

Ecological restoration puts focus on repairing disturbed and degraded 
natural areas, species or ecosystems, and is defined by the Society for 
Ecological Restoration International (SER) as “the process of assisting 
the recovery of an ecosystem that has been degraded, damaged, or de-
stroyed”, relating the recovery to health, integrity and sustainability of 
ecosystems (SER 2004). This relates to the SER definition of degraded 
land (see chapter 4.1). Ecological theory and concepts are an important 
basis for restoration ecology (Palmer et al. 2004, Young et al. 2005), 
including biology, hydrology, soil sciences, landscape ecology. There is 
however, also a growing understanding that socioeconomic frameworks 
are needed for restoration projects to support the needs and acceptance 
in the society (SER 2004, Clewell & Aronson 2013, Baker & Eckerberg 
2013). Lately there has also been an increased focus on restoration as a 
tool to recover goods and services provided by ecosystems (Clewell & 
Aronson 2013).  

A number of definitions and concepts (see box) are used to describe 
the activity of retaining wanted values/qualities following a disturbance. 
For the restoration of terrestrial habitats two main traditions can be 
defined, applied and ecological approaches (Aradottir & Hagen 2013). 
The applied approach originates from the disciplines of agronomy, for-
estry, horticulture and technology, and focuses on practical solutions 
like cultivation methods, nutrient subsidies and availability of plant ma-
terial, whereas the ecological approach focuses on restoration of ecolog-
ical function and integrity and emphasizes the application of ecological 
principles (Bradshaw 1983, Whisenant 1999). Active restoration is often 
carried out as a combination of these two approaches. An integrated 
approach allows for a basis in ecological theory, and the tools used come 
from agronomy, forestry, horticulture, range science, microbiology, en-
gineering and landscape architecture (Aradottir & Hagen 2013). 
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Due to the general conditions in the Nordic countries more focus has 
been on the restoration of “pristine” conditions than countries further 
south in Europe. The exception is the semi-natural grasslands and wet-
lands where the cultural and management perspective are clear. In Finn-
ish the term ecological restoration (=ennallistaminen) includes only 
non-recurring measures (e.g. controlled burning) and ecological man-
agement (=luonnonhoito) includes the repeated/recurring measures 
(e.g. grazing). In English the word ecological restoration is, at least part-
ly, used for both. If the level of severely degraded land in a region or an 
ecosystem is low the focus for the restoration work often can be to 
achieve targets for the biological status of habitats and species. In se-
verely degraded areas, such as abandoned industrial sites in growing 
cities, a more relevant focus for the restoration work can be to allocate 
new land-use, such as residential areas and related green infrastructure. 
An interesting aspect in Europe is the on-going discussion about the 
potential for “rewilding” even the cultural habitats, by introduction of 
wild ungulates and keeping human interference at a minimum. The 
(still) presence of wilderness in Nordic areas can be the reason why this 
discussion so far has not been on in the region.  

 
 
 
 

• Rehabilitation: reparation of ecosystem processes, productivity and services 
and less focus on species composition, community structure and function 
(SER, 2004).  

• Reclamation is almost a synonym to rehabilitation, but with a broader mean-
ing and including elements like productivity or esthetic value (Aronson et al. 
1993, SER 2004, Whisenant 1999).  

• Revegetation: establishment of vegetation cover (often the first step for fur-
ther rehabilitation or restoration).  

• Ecological engineering: the design of sustainable ecosystems that integrate 
human society with its natural environment for the benefit of both (Mitsch & 
Jorgensen 2003). 

• Ecological restoration: the process of assisting the recovery of an ecosystem 
that has been degraded, damaged, or destroyed (SER 2004). 

• Restoration ecology: the science on which ecological restoration is based, 
normally considered a part of conservation biology. 
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5.1 Are all restoration activities relevant for the Aichi 
targets?  

The range of approaches and definitions reflects a large variation of 
goals for restoration. Recent emphases in some countries on restoration 
of ecosystem services have not only highlighted potential benefits of 
restoration but also revealed contradictions as restoration of a single 
service might be in conflict with biodiversity conservation (Bullock et al., 
2011). Thus, the goal setting influences the type of restoration chosen 
and to what extend a given restoration project contributes to reaching 
the Aichi targets. Projects assist in achieving the targets as long as they 
in one way or the other contribute to climbing the ladder (cf. the 4-level 
model). However, different types of projects will contribute in different 
parts of the ladder (Figure 5.1). Technical rehabilitation projects, ecolog-
ical engineering etc. most likely contribute in the “lower parts” of the 
ladder lifting status from level 4 to 3, while projects focusing on restor-
ing the ecological function for specific habitats or species may contribute 
all up to level 1. Rehabilitation projects applied in the upper part of the 
ladder can give negative impact on biodiversity and thus not contribute 
to the Aichi-goals, rather the opposite. 

The four paradigms described by Suding (2011) may be a useful 
framework for categorizing restoration projects and formulating goals: 
(i) restoration to guide recovery of damaged ecosystems; (ii) restoration 
as a compensation for habitat loss; (iii) restoration to deliver ecosystem 
services, and (iv) restoration to ensure resilience. It is obvious that res-
toration projects in fact include a large diversity of goals and activities. 
Specific and clear goals are needed to evaluate progress and outcome of 
restoration, and the 4-level model state this in particular. However, at 
present the evaluation against clear goals is not the rule, but rather the 
exception in restoration projects (Nilsson et al., in prep.). Concluding 
about success (or failure) must be done closely related to the goal of the 
restoration and the preferred outcome (e.g. Zedler 2007).  
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Figure 5.1: Different types of restoration / rehabilitation projects can contribute 
to different parts of the ladder in the EU 4-level model. An intervention can con-
tribute to the Aichi target when used at the bottom of the ladder, but can work 
against the target if used in the upper part 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
There have been some concerns that a 15% focus would produce “a 
quick-fix” approach with a focus on projects aiming at lifting areas from 
level 4 to 3. However, even though Aichi target 15 has a formulation 
about quantity, the target itself has a much wider focus on resilience, 
climate change mitigation and combating desertification. Having a strict 
focus on quantity and less on ecological restoration can in fact be in con-
flict with the other Aichi targets even though it may result in less de-
graded land. All 20 targets should be kept in mind and then quality of the 
restoration would be secured. 

In conclusion, we may perhaps not judge any restoration project as 
not being relevant, except for those threatening biodiversity. However, 
even if a large range of projects can be considered as restoration of some 
kind this does not mean that they should be prioritized. The priority-
setting is where the “good” and “better” projects can be selected, based 
on the goal for the project. Some projects might even be biased in a way 
that they have diverging goals. The view on degradation/restoration 
may also shift over time. A historic example is the afforestation of heath-
land and stabilization of active dunes in southern Sweden in the late 19th 
and early 20th century. At that time this was considered as restoration of 
over-used and spoilt habitats, even though these terms were not used 
(e.g. Kardell 2012). However, these efforts were so successful that today 
initiatives are made to restore back the heathland and dunes that were 
forest-planted and stabilized. In the same line; from a forestry perspec-
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tive the drainage of wet woodland is a way to improve the ecosystems 
function, while a biologist usually would see this as a loss of biodiversity. 

5.2 How to measure progress and to find the best 
descriptors? 

The levels in the EU 4-level model are based on a set of descriptors that 
are regarded typical for each level and characterizes the conditions of 
the ecosystem. A descriptor can have one or more indicators, and de-
fines the threshold values between the levels (Lammerant et al. 2014). 
Such descriptors have already been implemented within the WFD (see 
chapter 4.1) for the identification of “good ecological status”. Develop-
ment of suitable descriptors and threshold values for the ecosystem 
types is the main challenge for further elaboration of the 4-level model 
(Lammerant, pers.comm.). Some priorities have been expressed, like 
state descriptors are preferred to “restoration measure”-descriptors and 
biotic are preferred to abiotic ones (see chapter 3). The measures of 
surface area seems to be quite essential for the 4-level approach. 

Identification of relevant descriptors and indicators is critical and 
both research and management experience can contribute. Within the 
current Nordic project we have assessed if existing data and statistics on 
restored land are suitable, and partly looked into what descriptors or 
indicators are reported (cf. Table 5.1). We find it important to expand 
the view of relevant descriptors/indicators as long as they are relevant 
to describe status and progress of an indicators for successful restora-
tion (= contribute to Aichi targets) in a wide sense. Relevant data may 
therefore come from ecology, society and economy, and it is essential to 
utilize any available data usable for direct or indirect links to restoration 
progress. Examples can be: number of ongoing (or finished) projects, 
money used, area of protected land (e.g. if protection is used to separate 
level 1 and 2), number of action plans and so on.  

There is a need to measure progress on both large (national) scale 
and down to individual projects (local), and some descriptors might 
cover smaller or larger part of this range. In order to describe the condi-
tions of a site the descriptors should be operative at a scale of relevance 
for restoration. The situation in Finland can be used as an example. In 
Finland, the impacts of forest- and peatland-habitat restoration are mon-
itored to assess how well the restoration objectives have been realized 
(Similä & Junninen 2012, Aapala et al. 2014). For this purpose an exten-
sive network of monitoring sites has been set up around the country 
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(Figure 5.2). The forest restoration network includes restored sites in 
moderately moist and semi-dry heathland forests together with a paral-
lel set of control sites set up either in an unmanaged part of the same 
stand, or in a similar stand nearby. Monitored variables (comparable to 
descriptors in the 4-level model) in restored forests include living and 
dead trees, beetles and polypores (a group of fungi forming fruit bodies 
on trees) at sites where deadwood has been created, and living trees and 
tree seedlings where small canopy gaps have been opened. In addition a 
national network for the monitoring of the impacts of peatland restora-
tion on hydrology and biodiversity has been set up. Restoration primari-
ly aims to re-establish peatlands’ natural hydrology, and hydrological 
monitoring involves direct observations of such trends. Hydrological 
trends are monitored after restoration using devices that automatically 
measure water levels between May and September. The chemical proper-
ties of water samples are collected and analyzed three times during the 
snow-free season. The impacts of peatland restoration on watercourses 
downstream are monitored in Central Finland and Northern Ostroboth-
nia. The quantities of runoff discharged from restored peatlands are 
monitored using automatic data logging devices, and they are also regu-
larly measured manually at selected weirs. Water quality parameters 
including pH and nutrient concentrations are monitored in runoff sam-
ples collected during the snow-free period. All these parameters are 
recorded and reported into the monitoring system as national parame-
ters, and at the same time they are valuable for follow-up and evaluation 
of the situation in single projects. Such standardized descriptors will 
allow data from single projects to be merged and be a part of national 
strategies and create new knowledge of relevance for each project and 
for the national target (see also chapter 6).  
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Figure 5.2: Dead wood monitoring. In Finland, the effects of dead wood restora-
tion on biodiversity (e.g. polypores and beetles) have been monitored since 2004 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo: Jussi Päivinen. 

5.3 Achievements and progress of restoration in the 
Nordic countries and Estonia 

Based on the idea of descriptors from the 4-level model we have as-
sessed data and available statistics that might describe the status of re-
stored land in the Nordic countries and Estonia (Table 5.1). We have 
been fully aware of the lack of data we would face, but we still think it is 
highly relevant to put the status together as this can give input to coop-
eration between countries to improve existing statistics, identify missing 
data and the potential to improve these, and to use the available data as 
a basis for future restoration strategies. 
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Table 5.1: Restored areas for different ecosystem types in the Nordic countries and Estonia 

Habitats Estonia Finland Iceland Norway Sweden 

  Restored 
land 

(km2) 

Total 
land 

cover 
km2 

Restored 
land 

(km2) 

Total 
land 

cover 
km2 

Restored 
land 

(km2) 

Total 
land 

cover 
km2 

Restored 
land 

(km2) 

Total 
land 

cover 
km2 

Restored 
land 

(km2) 

Total 
land 

cover 
km2 

Forests/ 
woodland 

no 
statistics 
available 

22,500 200 152,290 192 1030 no 
statistics 
available 

123,234 no 
statistics 
available 

23,8656 
 
 
 

Croplands 
(agricultural 
land) 

no 
statistics 
available 

9,550 no 
statistics 
available 

27,073 no 
statistics 
available 

2,060 no 
statistics 
available 

9,729 no 
statistics 
available 

36,023 
 
 
 

Grasslands 
(incl. 
heathland) 

100 600 40 13,537 1,573 31,930 129 149,178 no 
statistics 
available 

31,521 
 
 
 

Wetlands 20 (+ 
passive) 

2,600 200 87,990 26 6,180 no 
statistics 
available 

19,458 no 
statistics 
available 

40,526 
 
 
 

Freshwater no 
statistics 
available 

2,200 no 
statistics 
available 

33,842 no 
statistics 
available 

2,060 no 
statistics 
available 

22,701 no 
statistics 
available 

40,526 

Data are based on national sources (Data from the Ministry of the Environment for Estonia; 
http://www.metla.fi/julkaisut/metsatilastollinenvsk/index-en.htm for Finland; Aradottir et al. 2013 
for Iceland; http://www.environment.no/ for Norway, statistics not available at a form to provide 
data for Sweden). For comparison the total area of each ecosystem type (from Hagen et al. 2013 for 
the Nordic countries and from the Ministry of the Environment for Estonia) is shown. Grassland and 
heathland includes both semi-cultural grasslands, coastal managed heathlands and alpine heath. 

 
There is no official statistics on the progress of restored areas in Estonia. 
Data for restored wetlands and grasslands are collected from imple-
mented restoration projects. Data on grassland and freshwater restora-
tion are collected to Estonia’s Environmental Agency’s database. Forest 
data including protection status are stored in the national Forest Regis-
try. Data on croplands are gathered in Estonian Agricultural Registers 
and Information Board. Database for nature conservation activities in-
cluding restoration is planned to be developed in the next few years. The 
majority of the semi-natural habitat, forest and peatland restoration 
activities take place in protected areas (both state and private owned). 
Restoration of abandoned peat-mining areas to mire habitats takes place 
also outside protected areas.  

In Finland most of the forest and peatland restoration activities are car-
ried out in state and private owned protected areas, but also some restora-
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tion goes on outside protected areas. Nearly all forest and peatland restora-
tion is done as a part of Finnish Forest Biodiversity Program METSO.14 Data 
of state own areas are based on GIS-system of Metsähallitus, while data 
from private owned forests are gathered from yearly METSO-reports. 
Grassland restoration data are collected under National Grassland Invento-
ry program for private lands and GIS-system of Metsähallitus for state 
owned land. For restoration of freshwater and cropland area restoration 
data are not available.  

A national review of ecological restoration in Iceland was carried out 
in 2010 (Halldórsson & Aradottir 2011) as a part of the Nordic Reno 
project (Halldórsson et al. 2012). An expert group of restorationists re-
viewed and selected relevant data provided by public agencies, private 
companies, nongovernmental organizations (NGO), municipalities, and 
other known actors of restoration in Iceland that were asked for stand-
ardized information on their restoration projects including descriptions 
of them, their main objectives, size, types of interventions and coopera-
tive parties. As the Soil Conservation Service of Iceland (SCSI) has been 
the single most active actor in restoration with over 80% of the restored 
land (Aradottir et al. 2013) the outcome relies heavily on its database. 
SCSI only reported areas larger than 10 km2 and a large birch woodland 
restoration project, Hekluskogar, was not included, thus the restored 
area reported is an underestimate (Halldórsson et al. 2011).  

In Norway there is no running statistics on the progress of restored 
areas. The forest inventory includes data on decaying wood and some 
other indicators that can be relevant for future forest restoration pro-
jects. Within the national system “State of the Environment for Nor-
way”15 there are suggested indicators for wetland (number of restored 
wetland) and forest (number and area of restored forests), but currently 
no data are available and the indicators are not yet developed. An indica-
tor for freshwater (number of restored freshwater units) is developed 
within the WFD. An indicator for semi-cultural grassland and heathland 
is partly developed (number of managed areas) and is reported in Table 
5.1, but includes only the activities run by management authorities.  

Although there are available data on restoration activities in different 
habitat types in Sweden, there is no data summarizing all restoration 
efforts that have been carried out in different ecosystems, and thus no 

────────────────────────── 
14 http://metsonpolku.fi/en/index.php 
15 http://www.environment.no/ 



60 The Nordic Aichi restoration project 

numbers have been provided in Table 5.1. Datasets that can be used to 
give part of the answer are those restoration activities carried out and 
financed by the EU Rural Development Program or by the EU LIFE fund. 
The Swedish Authority for Marine and Water Management has a data-
base on freshwater restoration, and The Swedish Environmental Protec-
tion Agency has some data on restoration activities in protected areas 
and in the framework of Action Programs for Threatened Species.  



  

6. Input for further work on 
national level and in local 
communities 

6.1 National programs and individual, local projects 
must work together 

The overall ecological, social and economic outputs from restoration are 
recognized, and a part of the reason why the Aichi targets were formed. 
The outcome of each single project builds up the physical progress of res-
toration. Plans and strategies at a national and regional level are the key to 
add up the output from all activities to make up the full advantage and 
measurable progress towards the international target. However, to get 
restoration on the national agenda there is a need for support and under-
standing of the contribution to biodiversity and ecosystem services from 
lay people, decision makers and politicians. This support has to be created 
within local communities and from successful projects with an output that 
is appreciated by those directly involved. If local people become active 
partners in restoration projects they will be the best ambassadors for 
future projects (Burke & Mitchell 2007). To address this further and aim 
for effective outcomes of restoration we need to work from both national 
and local levels – and from this gain an added value.  

Available knowledge and data on restoration derive from: (1) general 
and broad scale national dataset and statistics, and (2) individual (small 
and large) projects. Experiences from the ReNo project and from the work 
on this report show that an overview of individual projects is hard to get 
unless these are part of national strategies or programs. The assessments 
from the ReNo project is so far the best available dataset for individual 
projects (references listed in chapter 2), but we know that a large number 
of projects, run by land-owners, small and local entrepreneurs or NGO’s 
are going on without being systematically reported (Halldorsson et al. 
2012). The unfortunate in this is that these experiences (good and bad) 
will not be transferred to new initiatives. The ReNo project, supported by 
the work on the current report, highlights the requirement of national 
initiatives and strategies in combination with individual projects in local 
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communities. This realization can be developed into a “top-down and 
bottom-up” strategy for restoration (Figure 6.1). 

Some descriptors are relevant for specific habitats on a national level 
– e.g. ecological descriptors for natural processes in forest (e.g. Figure 
5.2). These can be measured as changes (for different habitats) in de-
graded land and could make a difference to the Aichi-15% (see chapter 
5). In this case we can consider this “top-down”. However, the typical 
situation, in at least some of the habitats in most countries, is that the 
ongoing restoration is run as lots of small projects and interventions. 
Each individual project will hardly make a difference in the national 
statistics of degraded land, but they still give important contribution to 
the 15% target. Such projects can be educative, give new insight, and 
produce restoration of importance on other scales than the national. 
These projects can be initiated locally, from municipalities, NGO’s, land-
owners etc., and can be considered “bottom-up”. Improved coordination 
of these initiative can expect to produce better restoration projects with 
better outcome, including ecology, economy, logistics, and practical tools 
and all experiences can be merged and shared. One future initiative 
could be to establish national databases for single projects, based on 
input from those running the restoration projects. If this approach is 
developed into a focused strategy it can potentially contribute to region-
al and even national statistics on progress towards the 15% target.  
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Top-down-strategy 
national level, habitats, 
monitoring programs 

Bottom-up-strategy
Large number of small and local actions

Figure 6.1: A schematic diagram on how top-down and bottom-up strategies play 
a role in proceeding towards the 15% Aichi target. It calls simultanously for 
national initiatives and strategies and for developing a tool to gather the 
outcome and experiences from single, local projects. These must then be merged 
and integrated into bottom-up-strategies 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.2 Alternative way to achieve the target – the 
Finnish way 

Finland started a 15% restoration prioritization project in 2014. The 
project was set up by the Ministry of Environment. The main target was, 
by the end of the year 2015, to compose a proposal for strategic frame-
work, in which a need of restoration prioritization in protected areas 
will be defined. To achieve the target, a restoration group (so called 
ELITE-group) was established. The ELITE group and sub-groups (e.g. 
forest, wetland, grassland) have members from ministries, state organi-
zations and NGO’s. In total more than 50 members are involved in these 
groups. The project has no specific funding, hence the cost (including 
salaries and travel expenses) of restoration group and sub-group mem-
bers is covered by their employers.  

When the project started the main question was how to achieve and 
document the achievement of the CBD Aichi target on restoration of 
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15% of degraded habitats in a way that is scientifically and ecologically 
valid. This lead to a 10-step model which: 

  
• empirically determine the current state of the habitats (steps 1–2) 

• determine the degree of improvement in the state of the habitats that 
each of the restoration measures provide (steps 3–5) 

• determine the cost of the restoration measures (steps 6–8), and 
finally 

• illustrate how to achieve a prioritization of restoration actions based 
on the previous steps (steps 9–10).  

 
The main difference compared to the 4-level-model (Lammerant et al. 
2014) is that the 10 step model is not based on threshold values or cate-
gorization of habitat statuses, but rather utilizes continuous measurable 
variables, and as such it relies less on expert opinion type of information. 
The concept of the Finish strategy for restoration in protected areas was 
presented in a correspondence in “Nature” (Kotiaho et al. 2015). In addi-
tion to biodiversity, the model also takes into account ecosystem ser-
vices (e.g. climate control, cultural values, food) and influence on em-
ployment. 

The proposal for a national strategy for restoration in protected are-
as (by the end of 2015) will be the basis for more detailed plans and 
further actions to reach the 15% target in Finland. The utilization of 
existing data and monitoring programs will be a basis for strategies, and 
the involvement of stakeholders will allow for targeting specific activi-
ties at different scales. We encourage other countries and authorities to 
observe the progress made on the issue in Finland, and perhaps find 
input and inspiration for development of national strategies. 

6.3 How to make it happen? 

6.3.1 Identifying Limiting factors 

Despite much more focus on ecological restoration and acknowledge-
ments of its role in policies and management of natural resources (MEA 
2005, Nordic Council of Ministers 2008, Hobbs et al. 2011), and its im-
portance in counteracting degradation (e.g. Palmer et al. 2004), there 
are many obstacles. Factors that may prevent or limit restoration activi-
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ties include lack of ecological knowledge, availability of suitable tools 
and methodologies for restoration, policies and shortage of finances. 

To initiate and undertake restoration projects several factors must op-
erate. Analyses of ecological restoration in the Nordic countries revealed 
that habitat types pointed to methods used in restoration while socio-
economic drivers were more important in determining timing and loca-
tions of restoration projects (Hagen et al. 2013). This may indicate that 
ecological knowledge and methodology have become sufficient, at least on 
a broad scale, whereas social issues more often may limit restoration.  

With increasing emphases on ecological restoration in local and in-
ternational policies this should be improving, although prioritization 
towards restoration is often still needed. In the Nordic review there 
were some examples of restoration in areas were profitable activities 
were closed down, and also examples of governmental incentives that 
encourage management and intervention in conflict with restoration 
(Hagen et al. 2013). Ecological restoration can aim at producing very 
different values, including personal, ecological, socioeconomic and cul-
tural values (Clewell & Aronson 2013). As restoration ecology is still a 
young profession these values, and the philosophy and consequences 
related to the creation of them, is expected to develop further in the 
years to come. The increased attention and expectations from restora-
tion ecology, e.g. from the Aichi targets, may influence the thresholds 
and limitation for socio-economic limiting factors. Financial incentives 
can be an important driver, e.g. as seen in the impact of a special funding 
for land reclamation and conservation in 1974 when celebrating 
1,100 years of settlement in Iceland (Aradottir et al. 2013), and how 
restoration in the EU member states of the Nordic countries have greatly 
benefitted EU-Life funding (Hagen et al. 2013). 

In future restoration the identification of limiting factors have to be 
accomplished both at national and local levels. At the national scale lim-
iting factors must be identified to formulate strategies to overcome them 
and to allow for prioritization and formulating realistic strategies. The 
conclusion from the ReNo-project (Hagen et al. 2013) can be a first step 
for such work, and should proceed more in detail for each country (and 
perhaps each habitat). Also within individual projects there is a need to 
identify limiting factors. This needs to be the basis for formulating realis-
tic goals, and further for the achievements and the acceptance of the 
output from restoration. Successful restoration projects at local scale is 
essential for support and enthusiasm, and promote a positive helix for 
this type of activity. 
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6.3.2 The importance of prioritizing 

Regardless of how much time or other resources we have, prioritizing is 
essential, and of course more so when the resources are much less than 
needed. This is very much the case when it comes to the ambitions for 
restoring degraded ecosystems. Even if we abandon the 15% target or 
all land that is not in a good ecological condition is included in the «re-
storable» baseline, the challenge to identify functional priorities for the 
work with ecosystem restoration is still large. Which ecosystems are 
most important to work with? How high should the ambitions be? 
Should the focus be on the most degraded ecosystems, where the eco-
systems basic functions may be lost, or on the ones that are most likely 
to hold valuable habitats or species in the near future? If there is one 
budget for restoration, how can different ecosystem groups be com-
pared? It is hard to find robust parameters that can indicate whether a 
threatened dune habitat is more relevant to restore than an equally 
threatened forest habitat. 

A framework and a guidance system for priorities is described as a 
separate session in the EU-project report. “Guidance for priority setting 
at sub-national and national level” (Lammerant et al. 2013). Although 
the report is rather general, it can give systematic support when work-
ing further on prioritization, and suggest a way to organize this: (i) iden-
tification of target group, (ii) identification of potential criteria, (iii) iden-
tification of existing frameworks, approaches and tools and (iv) the 
needs for assessment of priority setting across scales.  

A set of criteria for priority was identified as being important by the 
EU-working group: 

 
• The status of the habitats. 

• The pressure on the habitats. 

• The chance of success (ecological and social). 

• The relationship with other stakeholders and access to money for 
specific problems or habitats. 

 
In our current project we have not gone further into the discussions 
about priorities. The issue is closely related to funding and economy of 
restoration, and the relationship between area (quantity) and that some 
areas have higher biodiversity values (quality). The ReNo-project 
showed that most restoration projects are funded by public money, and 
EU is a strong driver for big restoration programs and initiatives (Hagen 
et al. 2013). In all the Nordic countries private funding contributes to 
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ecological restoration, sometimes as part of larger development projects 
with private interests. Both NGOs and idealistic initiatives contributes to 
some restoration in all Nordic countries. The development of models for 
priority setting is highly relevant for the national strategies of restora-
tion. We recommend that this should be given attention in future work, 
perhaps as an extension of the current project. 

A recent study based on the review of 225 restoration projects con-
cludes that the economic benefits from restoring natural ecosystems 
outweigh the cost (De Groot et al. 2013). This is valuable findings as it 
has traditionally been assumed that restoration is costly and thus draws 
resources from a community. When focusing on the economic values of 
the services provided by intact habitats it can be shown that the benefits 
from these in many cases are higher than restoration cost. As a single 
ecological service may conflict with biodiversity conservation it is im-
portant to ensure multi-functionality in such restoration projects (Bull-
ock et al. 2011, Suding 2011). The De Groot et al. (2013) study should be 
an additional encouragement for supporting and give priority to restora-
tion in the Nordic countries. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 



  

7. Actions for more effective 
restoration in the Nordic 
countries and Estonia 

Based on the work in this project, including available data and discus-
sions in the group, we have listed some actions of relevance for the Nor-
dic countries and Estonia in the further work towards more effective 
restoration. The actions are listed randomly, and not in order of priority. 
 
1. The need for a restoration vision and a national plan. 

A progress towards the Aichi 15 target calls for a restoration vision in 
each country. Working out a vision will give the opportunity to 
discuss ideas and level of ambitions. The vision must be the basis for 
the next step, to formulate a national plan for ecological restoration. 
This work should be seen in the context of favorable conservation 
status and green infrastructure. The points listed below would be 
relevant for such a plan. The ongoing Finnish work with a national 
plan for restoration could be an example for inspiration to other 
countries, but each country must relate such vision and plan to 
distinctive national characteristics and needs.  

2. Priority setting. 
In a situation of limited resources for restoration it is essential to 
develop good models for priority setting. Such models must identify 
the most important and the most urgent projects, habitats or areas. 
Good and responsible priority setting must aim for the best use of 
available funding, solving the most urgent problems, and optimal 
protection and restoration of biodiversity in a national context. 

3. Integration and cooperation. 
Restoration must be integrated into all sectors of land-use 
management and not be considered as a separate activity outside 
ongoing development. Different interests, stakeholders and 
professions will together make up the knowledge and experience 
needed to formulate realistic goals for restoration. The need for and 
relevance of levelling of definitions and statistics between countries 
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should be assessed. Cooperation between countries on these issues 
has also proved to be very useful for information exchanges, and this 
applies between and among all different stakeholders.  

4. Focus on restoration activities and output. 
Statistics on degraded land and progress of restoration is relevant to 
define baseline, to measure activity and to argue for money/support 
for new projects. However, the statistics itself must not take the focus 
away from what this really is about: to head towards better and more 
restoration of natural values, and to reduce degraded land. The focus 
should not be so much on the 15% target per se, but should be used 
as a way to get the attention from decision makers and a motivation 
to enhance restoration.  

5. Top-down and bottom up. 
More and improved restoration will need initiatives at the national 
level (as strategic plans and programs) and integration of all the local 
initiatives. Much ongoing restoration in the Nordic countries and 
Estonia are small projects carried out in local communities. Each of 
these will hardly contribute to the 15% target, but together they are 
essential for the progress. The importance of the small projects can 
be recognized by including other types of descriptors that area 
restored (like number of projects, money used, or man-hours used).  

6. Identify limiting factors. 
The identification of limiting factors is essential for effective 
restoration, both at national and individual project levels. Procedures 
to identify or reveal the ecological, social, economic, and structural 
limitation should be developed for countries/habitats. Based on 
assessments aimed at identifying and overcoming these limitations 
restoration will have better chance to succeed. 

7. Formulate descriptors to use in statistics on progress. 
The formulation of measurable descriptors is a key for measuring 
progress. Existing statistics and related parameters must be assessed 
to see how relevant they are for measuring the progress of 
restoration. We have indicated how this can be done, and suggested 
how to continue the work. Evaluation and continuous assessment of 
ongoing projects is an effective way to learn from them, and bring 
this into future projects (including topics like ecology, 
technology/methods, planning and organizing).  
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Sammendrag 

Det nordiske Aichi restaureringsprosjektet 
Hvordan kan Norden operasjonalisere CBD-målet om restaurering av 
15 % av ødelagte økosystemer innen 2020? 

Konvensjonen om biologisk mangfold forplikter medlemslandene til 
å stanse tapet av biologisk mangfold innen 2020. For å gjennomføre 
denne oppgaven er det formulert 20 mål (de såkalte Aichi-målene) der 
to av dem retter seg direkte mot restaurering av ødelagte økosystemer. 
Dette kommer klarest fram i mål 15 som sier at innen år 2020 skal 15 % 
av degraderte økosystemer være restaurert. Økologisk restaurering er 
definert som ”tiltak som bidrar til istandsetting av økosystem som har 
blitt degradert, forstyrret eller ødelagt,” for å gjenopprette helse, integri-
tet og bærekraftige økosystemer. Alle de nordiske landene er parter i 
Konvensjonen om biologisk mangfold og har forpliktet seg til å jobbe for 
å nå Aichi-målene. I tillegg har landene nasjonale miljømål som drar i 
samme retning som de internasjonale forpliktelsene. Dette prosjektet tar 
opp i seg tradisjonen og den felles interessen for miljøsamarbeid som 
finnes i de nordiske landene.   

Målet med prosjektet er å gi et faglig grunnlag for myndighetene i de 
nordiske landene i arbeidet med å nå Aichi-mål 15 om restaurering av øko-
systemer. Rapporten beskriver muligheter, begrensninger og utfordringer 
for hvordan restaurering kan bidra til Aichi-målene, basert på tilgjengelig 
kunnskap, eksisterende statistikk om forringede områder og pågående 
restaurering i Norden og Estland. Det er en klar intensjon at prosjektet skal 
bidra til videre arbeid på nasjonalt nivå og ute i lokalsamfunnene. 

Prosjektet ”Restaurering i Nordiske land – ReNo” ble støttet av Nordisk 
ministerråd og TEG (2009–2011) og har sammenstilt en oversikt over 
status for pågående restaurering på Nordisk regionalt nivå. ReNo har vært 
avgjørende for å gjennomføre det nordiske Aichi-prosjektet. I tillegg har 
arbeidet med utvikling av en konseptuell 4-nivå modell for restaurering 
av økosystemer i EU vært et svært nyttig bidrag i arbeidet vårt. 

Konseptet ødelagt eller forringet areal er vesentlig for å kunne måle 
framgang mot 15 %-målet. Her har vi sett på hvorvidt eksisterende sta-
tistikk kan brukes for å tallfeste forringet areal fordelt på land og økosys-
temtyper. Det viste seg at tilgjengelige data er basert på ulike typer sta-
tistikk og ulike definisjoner på graden av forringet areal. Dataene kan der-
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for ikke brukes direkte for å beskrive den faktiske situasjon og de har også 
begrenset verdi for sammenlikning mellom land. Derimot viser denne 
øvelsen at dersom det er ønskelig er det mulig å utvikle tankegangen vide-
re og kanskje standardisere dataene så de fyller dette formålet. 

For å kunne måle og rapportere framgang for restaurering er det 
nødvendig å ha klart definerte parametere og indikatorer. Vi har vurdert 
om eksisterende data og statistikk om restaurert areal i Norden og Est-
land er egnet for dette formålet. Tilgjengelige data om restaurering fin-
nes som: (1) generelle nasjonale datasett og statistikk, og (2) spredte 
opplysninger om individuelle (små og store) prosjekter. Det er helt 
åpenbart behov for å se nasjonale initiativ og strategier i sammenheng 
med enkeltprosjekter som pågår rundt omkring i landene. Dette bør 
utvikles til en systematisk ”top-down og bottom-up” strategi for restau-
rering. Det er svært mangelfulle eksisterende data om pågående restau-
reringsaktiviteter og utviklingen innen restaurering. Tross sine mangler 
tror vi likevel at denne sammenstillingen har en verdi ved at den øker 
bevisstheten rundt mangelen på data og viser behovet for samarbeid 
mellom landene for å forbedre eksisterende statistikk, identifisere 
manglende data og bruke tilgjengelige data som utgangspunkt for fram-
tidige restaureringsstrategier. 

Finland er så langt det eneste nordiske landet som har etablert et na-
sjonalt råd for prioritering av restaurering. I løpet 2015 vil dette rådet 
foreslå en nasjonal strategi rettet mot 15 % målet. De andre landene bør 
holde seg oppdatert på dette arbeidet og bli inspirert av Finland til å 
utvikle egne nasjonale strategier. 

Prosjektet har foreslått sju tiltak som vi mener er relevante for å ut-
vikle mer effektiv restaurering i Norden og Estland: 1. Arbeidet med 
Aichi-mål 15 vil kreve en klar visjon og nasjonale planer for økologisk 
restaurering; 2. I en situasjon med begrensede ressurser til restaurering 
må det utvikles gode modeller for å gjøre prioriteringer; 3. Integrering og 
samarbeid er helt nødvendig for å formulere realistiske mål for restaure-
ring og restaurering må integreres i alle sektorer som berører arealbruk 
og forvaltning; 4. Det er viktig å ha fokus på selve restaureringsaktivite-
tene, slik at det å oppnå 15 % i seg selv ikke tar fokus bort fra det aller 
viktigste, nemlig bedre og mer restaurering; 5; Mer og bedre restaure-
ring vil både kreve innsats på nasjonalt plan (gjennom nasjonale planer 
og programmer) og integrering av alle lokale initiativ i en integrert top-
down og bottom up tilnærming; 6. Prosedyrer for å identifisere begren-
sende faktorer for vellykket restaurering bør utvikles for land og habita-
ter; 7. Det må utvikles målbare indikatorer/deskriptorer som kan brukes 
i statistikk for å måle framgang for restaurert areal. 
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