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CASE EXAMPLE: JUTLAND, DENMARK

DENMARK BEFORE DENMARK AFTER

SUMMARY1

Approximately 6,000 years ago, forests covered most of Jutland—
the mainland portion of Denmark. This changed with the arrival of 
agriculture in the region. The region’s flat landscape—the highest 
elevation is only 170 meters (Jensen and Larsen et al. 2006)—
facilitated access to and utilization of land for agriculture. The Danes 
gradually cleared the forests for crops and for livestock such as 
sheep and cattle. Short-rotation shifting cultivation and livestock 
grazing prevented tree regrowth and encouraged the emergence 
of heather (Caluna vulgaris) and other ericaceous plants. Farmers 
would periodically burn the heath to prevent tree recovery and 
enhance the heath’s grazing value. In addition, Danes felled trees 
for timber for houses and ships, firewood, and fuel for iron and 
brick manufacturing. Due to these demands, forest cover in Jutland 
declined to 2.7 percent by 1860. Almost all of this remaining forest 
was situated on the moraine soils in the eastern part of Jutland; very 
small areas were left in the western parts with poor, sandy soils. 
Most of the region had become a heathland that supported sheep 
but no trees. 

Dedicated efforts to restore the landscape into a mosaic of 
productive farmland, trees, and forests started in the early 1800s. 
Progress was at first slow, particularly for forest restoration. By the 
mid-1800s, only a few thousand hectares of tree plantations existed. 
Soils were infertile and acidic, heather competed with saplings, 
landowners were choosing species unfit for the local environment, 
and technical know-how was largely absent. But restoration took 
off in the latter 1800s and well into the 1900s. Restoration of the 
heathland was complete around 1950. More than a million hectares 
of land was reclaimed into more productive agriculture and 180,000 
hectares into forest plantations. In total, forest cover increased in 
Jutland to 10 percent by 1950 (~300,000 hectares).
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WHICH FEATURES AND KEY SUCCESS 
FACTORS WERE EXHIBITED? 
The recovery of trees and forest landscapes in Jutland exhibited a 
number of the features and key success factors of forest landscape 
restoration.

Motivate
The Danish government and eventually the Danish people became 
motivated to restore Jutland’s degraded landscape due to several 
factors:

 ▪ BENEFITS. The restoration movement in Denmark sought four 
main benefits: (1) increased timber production, (2) reduced soil 
erosion, (3) shelter for agricultural crops from the wind, and (4) 
job creation (particularly during periods of high unemployment 
in the first half of the 20th century). 

 ▪ CRISIS EVENTS. By 1800, the degradation of Jutland was so 
severe that the region was suffering wood and food shortages. 
The region also was experiencing drifting sand. Fires and over-
grazing had exposed the underlying sandy soils, leading to heavy 
wind erosion that blew sand on to villages and farms and that 
created sand dunes along the west coast and parts of the interior. 
All of this contributed to a population that was poor and facing 
harsh living conditions, as recorded by eye-witness accounts at 
the time. Further motivation came after 1864, when Denmark lost 
the Schleswig and Holstein regions of southern Jutland to Prus-
sian Germany in a war. This loss of national territory triggered a 
national movement to improve the quality and productivity of the 
land that remained Danish. 

Enable
Several enabling conditions came into place to facilitate restoration 
in Jutland, namely:

 ▪ POLICY CONDITIONS. Prior to the 1800s, the tall trees on a 
tract of land that formed the canopy belonged to the landlord, 
while landless peasants had the right to coppice understory veg-
etation and graze livestock in the forest. This split arrangement 
led to practices that often prevented forest restoration. After the 
landlord would cut tall trees for high-quality timber or fuelwood, 
the peasants would bring in livestock, which prevented forest 
recovery. When compelled to plant trees in the former forest, 
peasants unsurprisingly found ways to ensure that the seedlings 
failed. Starting around 1780, however, the Danish govern-
ment introduced reforms that gradually shifted land ownership 
structure away from large estates and toward a larger number of 
independent peasant owners. In 1805, the government passed 
laws that required landowners to install fences to separate farm-
land from tracts of forests, thereby excluding grazing livestock 
from forests. 

 ▪ INSTITUTIONAL CONDITIONS. Responsibility for restoration 
was relatively defined and coordinated. The Danish government 
provided vision and assistance on a relatively sustained basis 
from about 1800 onward. To complement this, an independent 
organization called “Hedeselskabet” (Danish Heath Society) 

emerged in 1866 to provide public outreach, knowledge dis-
semination, and institutional coordination to the country’s 
growing restoration movement. Its important roles included (a) 
convincing the public that restoration was in the public’s interest, 
(b) persuading wealthy people and the government to provide 
funds for restoration, and (c) encouraging the new social class 
of independent farmers to implement restoration. It acted much 
like a modern-day nongovernmental organization. Hedeselskabet 
was responsible for 59 percent of the tree plantations established 
between 1866 and 1950.

 ▪ ECOLOGICAL CONDITIONS. Although ecological condi-
tions were not suitable for restoration “as is” in the early 1800s, 
restoration efforts took steps to improve these conditions and, 
where not possible, used species adapted to them. For example, 
greater use of fences kept livestock away from areas undergoing 
natural regeneration or assisted restoration. Restoration efforts 
suppressed burning on the heathlands and introduced tree spe-
cies—particularly non-native and very tolerant conifer species 
(see below)—that could handle the poor soils and early seasonal 
frosts. Given the absence of source populations, the government 
and Hedeselskabet (see below) supported seedling development 
and nurseries. 

 ▪ SOCIAL CONDITIONS. Once land ownership became more 
widespread, farmers had the ability to enjoy the benefits of hav-
ing trees on their land. For instance, farmers could harvest their 
trees and sell the timber. Likewise, tree planting decisions were 
made by the landowners, sometimes in consultation with external 
experts and not imposed by external agencies.

Implement
Implementation capacity and resources for restoration emerged  
during this time period, including:

 ▪ LEADERSHIP. The leader of Hedeselskabet, E.M. Dalgas, be-
came the symbol of the restoration movement. An army engineer 
and officer by training, Dalgas was a visionary, had a gift for pub-
lic speaking, was persuasive, and had good organizational skills. 
This combination enabled Hedeselskabet to have a catalytic effect 
on the entire restoration movement in Jutland.

 ▪ KNOWLEDGE. Starting in the late 1700s, Denmark invited 
German foresters to train landowners about forest management, 
including forest planning, regeneration approaches, and silvicul-
tural practices. Technical know-how was thus transferred from 
the Germans (the inventors of modern silviculture) to the Danes. 
In the latter 1800s, Hedeselskabet provided technical training 
and knowledge transfer to landowners via extension services, 
lectures, newspaper articles, and demonstration projects. 

 ▪ TECHNICAL DESIGN. Since it was the mid-1800s, the restora-
tion effort did not have the benefit of a large body of research 
on how to recover degraded areas. So Hedeselskabet and others 
invented and experimented as they went along. They surveyed 
and mapped sites, identifying those more suitable for reclamation 
into farmland and those more suitable for forests. For many of the 
poorest sites to be restored into forests, they used mountain pine 
(Pinus mugo). This species made a breakthrough in afforesta-
tion efforts in many places, as it could grow in infertile soils, 
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handle early frosts, and shade out heather.2 As such it served as 
a “nurse” species, creating good conditions for the introduction 
of more valuable tree species, especially Norway spruce (Pinus 
abies), a good timber species that would provide landowners 
with economic benefits. Restoration also relied on relatively 
inexpensive inputs, labor, and horses. 

 ▪ FINANCE AND INCENTIVES. It became fashionable for 
Danish nobility, wealthy landlords, and industrialists to fund 
restoration projects. Doing so burnished their public image and, 
where restoration occurred on their own land, created recreation 
opportunities for their families. In addition, local communities 
funded tree plantations, with farmers buying shares in  
plantation companies.

LOOKING FORWARD
Forest landscape restoration has continued past 1950. Although 
there were limited forest gains during the 1960s and 1970s, affor-
estation came back in vogue in the mid-1980s. In 1989, the Danish 
government kicked off a new restoration (both afforestation and 
reforestation) program that has the aim of doubling forest cover over 
the coming 80–100 years. What underpinned this renewed interest 
differed from the past along a few of the key success factors:

 ▪ BENEFITS. One of the benefits sought is still timber production, 
particularly since wood consumption in Denmark is 3–4 times 
the harvest.3 But now Danish society values additional benefits of 
forests such as biodiversity, carbon sequestration, groundwater 
protection, hunting, and recreation. 

 ▪ TECHNICAL DESIGN. In light of these new desired benefits, 
restoration efforts are increasingly diversifying the tree species 
mix. In particular, there is a move away from large stands of 
Norway spruce plantations toward mixed forests. New conifer 
species have been introduced, especially Sitka spruce (Picea 
sitchensis), Douglas fir (Pseudotsuga menziesii), Noble fir (Abies 
alba), and Japanese larch (Larix kaempferi), and native species 
like beech (Fagus sylvatica) and oak (Quercus robur) are used to 
a larger extent. This change in tree species composition leads to 
forests with higher biodiversity4 and recreational value. The ap-
proach being pursued is forest rehabilitation using “nature-based 
forestry.” This shift has accelerated after strong storms have 
brought down large swaths of Norway spruce during the past 25 
years (Hahn et al. 2005).

 ▪ FINANCE AND INCENTIVES. New sources of financing have 
become available, too. For instance, in response to agricultural 
production surpluses, Denmark and the European Union have 
implemented some afforestation subsidies—otherwise the 
agricultural subsidies would dissuade a farmer from considering 
afforestation on farmland.

The return of forests to Denmark continues to this day, with  
about 2,000 hectares restored per year over the entire country  
(Hahn et al. 2005).

REFERENCES
Hahn, K., J. Emborg, J.B. Larsen, and P. Madsen. 2005. “Forest 
rehabilitation in Denmark using nature-based forestry.” In J. Stanturf 
and P. Madsen, eds. Restoration of Boreal and Temperate Forests. 
Boca Raton, Florida: CRC Press.

Jensen, K., S., and G. Larsen. 2006. Naturen I Danmark: Geologien. 
Gyldendal; Denmark.

Madsen, P., F.A. Jensen, and S. Fodgaard. 2005. “Afforestation in 
Denmark.” In J. Stanturf and P. Madsen, eds. Restoration of Boreal 
and Temperate Forests. Boca Raton, Florida: CRC Press.

ENDNOTES
1. Unless otherwise cited, data for this case study are from 

Madsen et al. 2005. 

2. Afforestation since the late 1700s had relied almost entirely 
on Scots pine (Pinus sylvestris), based on experiences from 
northern Germany. But Scots pine never became a success in 
Jutland.

3. Fodgaard, S. 2014. pers.comm., 11 September.

4. About half of the Danish forest area today is covered with non-
natives, particularly conifers. Almost all conifers are non-native 
to Denmark. (Madsen, P. 2014. pers. comm., 9 August).
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