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SUMMARY
Most people assume that southern Sweden has always been 
heavily forested. Reality is more complex. Some 12,000 years ago, 
southern Sweden was a treeless mosaic of fertile sedimentary 
plains, rocky moraines, and lakes that had just emerged from the 
melting ice of the latest glaciation. Vegetation slowly followed the 
retreating ice. The soil mosaic determined the land-use pattern. 
Some 6,000 years ago, settlers started to create villages, fields, and 
meadows by removing the forest from the scattered sedimentary 
plains (Bernes and Lundgren 2009) while using the vast, rocky 
forests that surrounded the villages as pastures and for slash-and-
burn agriculture. The forests also provided fuelwood, construction 
materials, game, and fish (Mattsson and Östlund 1992). Not being 
suitable for permanent cultivation or settlement, the forested lands 
eventually became known as outlying lands.

The locally controlled agrarian use that dominated the landscape 
transformed its composition and nutrient pool (Eliasson 2002). 
Six millennia of continuous grazing may have had a greater impact 
on the forest than its partial conversion for crop production 
(Lagerås 1997), while slash-and-burn agriculture is likely to have 
been practiced at least once on all suitable sites. Many sites were 
burned repeatedly on a 30-year rotation for many centuries. By the 
mid-19th century, as a result of agrarian land use, the virgin forest 
landscape was long gone. 

No reliable baseline estimate of peak degradation exists. Early 
foresters in search of well-stocked forest reported severe and 
widespread forest devastation by the mid-19th century (Anon 
1856), but it is unlikely that all trees everywhere were gone 
(Joelsson 2006). The most degraded area might have been the 
province of Halland along Sweden’s Atlantic coast, where one-third 
of the land area (150,000 hectares) was in heathlands around 1850, 
while only 100,000 hectares remained in forest (Malmström 1939). 
The forest reached its minimum extent sometime in the late 19th 
century or early 20th century (Mattsson and Östlund 1992). 

The beginning of the restoration process in southern Sweden is 
often dated to 1864, when the Crown purchased a severely degraded 
heathland site in order to set an example of practical restoration. It 
could also be dated to 1825, when the alarming results of Sweden’s 
first systematic forest inventory spurred the national government 
to begin building the institutions and legislative base that would 
underpin the restoration process. 

By the 1950s, the forest was back in southern Sweden, and at scale. 
The area of bare land dropped from 868,000 hectares in 1928 (the 
first year with reliable statistics) to 197,000 hectares in 1953, while 
the area with young trees increased from 641,000 hectares in 1928 (a 
number indicating that the restoration effort was already well under 
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way by then) to 1,348,000 hectares in 1953. The stock of trees 
increased from 314 million m3 in 1928 to 524 million m3 in 1953 
and would reach 909 million m3 in 2008 (Axelsson 2014). 

WHICH FEATURES AND KEY SUCCESS 
FACTORS WERE EXHIBITED?
The restoration era in southern Sweden lasted for more than a 
century. The earliest signs of interest can be traced back to the 
1820s, when strategically minded government officials perceived 
the need and the opportunity to produce more trees in the degraded 
landscape. This triggered a slow process of putting an enabling 
context in place that would eventually mature into a complex 
framework of institutions, capacity, and law by the beginning 
of the 20th century. The national government led the way on 
implementation by establishing a full-scale demonstration site in 
the 1850s. Big landowners came together regionally during the 
following decades to provide advice and seedlings to farmers. 
These nongovernmental restoration programs were incorporated 
into regional government forestry boards in 1905, the same year as 
the first national reforestation law took effect. Wealthy industrialists 
provided leadership during the first decades of the 20th century by 
creating private forest restoration societies and supporting them 
with their own funds. Schools all over Sweden included tree planting 
in the curriculum for several decades. In the early 20th century, 
forest restoration had become a matter of national duty and pride.
 
The process displayed many features and key success factors of 
forest landscape restoration. 

Motivate
 ▪ BENEFITS. Expectations of economic benefits were a powerful 

driver of restoration, although private landowners initially found 
it less convincing than government officials and business people. 
Export value chains of forest-based products—such as metals, 
naval stores, and potash—had existed for centuries, albeit at 
smaller scales, and the potential for commercial benefits from 
exports was widely perceived. The export market for lumber 
boomed in the middle of the 19th century and Sweden was in 
a good position to serve it thanks to the availability of a local 
labor force, a growing network of roads and railroads, and a 
long tradition of export. Sweden was able to quickly capture a 
significant share of this market thanks to the trade liberalization 
in the 1860s, which stimulated industrialization (Ohlmarks and 
Baerendtz 1981). Sweden was responsible for 24 percent of the 
global trade in lumber in 1880 and still maintained a share of 
22 percent in 1900 (Streyfferth 1931). At that time, the forest 
industry generated about 50 percent of Sweden’s total export rev-
enue (Fridlizius 1963). Although most of this revenue came from 
logging of primary forest in the north, the massive profits gener-
ated expectations of future revenue in the south. Environmental 
concerns also were a factor. There was a belief in the mid-1800s 
that “forest devastation” would have negative effects on the local 
climate (Anon 1856). National pride, too, was a driver—restoring 
the nation’s devastated forests was seen as an act of patriotism in 
the decades around 1900 (Sjöberg 2011).

 ▪ AWARENESS. The easily distinguished heathlands were a 
national symbol of poverty and depleted forests were ubiquitous. 

The National Land Survey, established in 1628 (Lantmäteriet 
2015), had spent more than two centuries systematically map-
ping and assessing the landscape and its landholdings to provide 
a basis for taxation. The opportunity lands for restoration were 
well known and not in dispute (Kardell 2006).

 ▪ CRISIS EVENTS. In the aftermath of the Napoleonic war, the 
Royal Swedish Navy became concerned about the supply of 
timber for ship building. Denmark had lost its fleet and Sweden 
had lost its German possessions, a major source of oak timber. 
The Navy therefore commissioned a national oak inventory. In 
1825, the surveyor, having spent six summers crisscrossing 
southern Sweden on horseback, delivered an alarming report: 
less than one-fifth of the expected number of oak trees was actu-
ally available. The agrarian landscape could not be relied on to 
produce quality oak timber. The Crown responded by adopting a 
radical new policy: to extricate some land from traditional agrar-
ian use for the purpose of dedicated timber production (Eliasson 
2002). Another important driver arose from the experience of 
the metallurgical industry, which knew the consequences of 
depleting the forest within feasible transportation distance of its 
production facilities, all of which were big consumers of wood as 
a source of structural support and energy. To deal with this issue, 
the National Board of Mines had been regulating the location and 
wood consumption of all mines and smelters since 1637 (Sund-
berg 1992; Nilsson, von Hofsten, and Embertsén 1990; Kardell, 
2003a). Much later, the mass unemployment crises after World 
War I and the subsequent Great Depression would spur national 
programs to plant trees, build forest roads, and drain peatlands to 
improve timber production (Hjelmström 1959; Holmberg 2005).  

 ▪ LEGAL REQUIREMENTS. Sweden’s first national forest policy 
study of the modern era, the Forest Committee of 1855 (Anon 
1856), drew the government’s attention to widespread “forest 
devastation” and the risk of “future lack of forest and nega-
tive climate effects.” The government responded by proposing 
requirements to protect and restore trees and forests. Parliament 
banned slash-and-burn agriculture and grazing by goats on 
forest land, except in northern Sweden (Carbonnier 1878). A law 
requiring private landowners to reestablish forest after harvesting 
was also proposed, but did not pass until almost fifty years later, 
in 1903. It was resisted by the farmers, who resented government 
authority in the forest as a legacy of the old oak tenure issue. A 
separate law requiring reforestation on the island of Gotland had 
been passed in 1869, but this did not produce the desired result 
(Enander 2007). 

Enable
Many enabling conditions facilitated restoration:

 ▪ ECOLOGICAL CONDITIONS. Virtually all of southern Sweden 
has the potential to support dense forest and would, if protected 
from grazing, regenerate spontaneously. The dominating natural 
forest species—Scots pine (Pinus sylvestris) and Norway spruce 
(Picea abies)—are suitable for industrial production. Local seed 
was and remains readily available. Competition from indigenous 
grasses, grazing by wild animals such as moose and deer, 
pest attacks, late frosts in the spring, and other factors can be 
locally significant but are possible to overcome. The slow rate 
of growth, requiring 70–100 years for a stand of Scots pine or 
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Norway spruce to reach commercial maturity, is offset by the fact 
that no viable alternative land use exists outside the scattered 
sedimentary flatlands. Most other lands are unsuitable for crop 
production due to the shallow and rocky topsoil. 

 ▪ MARKET CONDITIONS. Changes in pressure from the local 
population were probably the most important factor behind both 
the degradation and the recovery of forest in southern Sweden. 
Cropland area expanded by 250 percent between 1700 and 1870. 
The cropland expansion was initially achieved by conversion of 
meadows, a process that shifted grazing onto the outlying lands 
and thus added pressure on the forest. This pattern lasted until 
the 1820s, when the introduction of the iron plow made it pos-
sible to cultivate land gained through drainage of wetlands and 
lakes. The pace of cropland expansion finally leveled off when 
commercial fertilizer was introduced. The grazing pressure on the 
landscape began to decrease when farmers started to grow fodder 
plants and many farmers shifted their production focus from 
livestock to grains (Bernes and Lundgren 2009). The Crimean 
War—which cut off exports from Russia—and new shipping 
technology (which reduced costs) made Swedish oats competi-
tive on the export market for horse feed, including the big market 
of London. Income from oats, which contributed 20 percent of 
the country’s export earnings in 1870, reduced the dependence 
on grazing animals and thus the need for heathlands (Sjöst-
edt 2006; Axelsson n.d.). The pressure on the land was also 
reduced by urbanization—rural population dropped from 72.4 
percent of the nation’s total in 1870 to 36.2 percent in 1936—
and emigration. One-fourth of Sweden’s population left in the 
decades around 1900, mostly to the United States (Ohlmarks and 
Baerendtz 1981). 

 ▪ POLICY CONDITIONS. Land and tree tenure rights had been 
reliably settled in southern Sweden before the beginning of the 
restoration era, as recognized in the 1793 Forest Ordinance 
(Ingemarson and Nylund 2013). The one important excep-
tion concerned the oak trees, which grew scattered across the 
agricultural landscape. For three centuries, the Crown had been 
claiming ownership of all oaks, no matter on whose land they 
grew, because of their critical importance to ship building and 
thus to national security. This policy had made the rural popula-
tion dislike oak trees as much as they disliked forest wardens. Its 
legacy continued to poison the relationship between local people 
and forest officials for centuries and was a key reason behind 
the farmers’ resistance to forestry legislation. The Crown started 
to sell its oak claims to the landowners in the 1820s, consistent 
with the new policy to produce oak trees on dedicated lands (Eli-
asson 2002), but the lack of faith persisted. Five decades passed 
from the time that a reforestation mandate was first proposed to 
the time (1905) when private landowners became legally required 
to ensure reforestation after logging. The passing of a new law 
was accompanied by the creation of a supporting structure in 
the form of locally controlled silvicultural boards, which were 
responsible for seed issues, training, and advice (Enander 2007), 
as well as a national forest research institute (Näslund 1952). 

 ▪ SOCIAL CONDITIONS. Approximately three-quarters of 
the forest land in southern Sweden is in nonindustrial, private 
ownership (Skogsstyrelsen 2014a). Restoration and subsequent 
forest management measures—such as thinning, final felling, 
and timber processing—provided job opportunities and income 
for local people. Landowners, most of them local people, 

benefited from the revenue from logging, sawmilling, and 
furniture production and were motivated to plant trees by the 
expectation of future revenue. 

 ▪ INSTITUTIONAL CONDITIONS. The sobering results of the 
national oak inventory in the 1820s triggered a slow process of 
policy and institution building that would, during the next few 
decades, lay the foundations for forest restoration and sustained 
yield forest management in Sweden. The Crown led the way, 
creating a higher school of forestry in 1828 (Wahlgren 1917) to 
train government staff in the new German ideas of “scientific” 
forestry. A consolidated agency to manage forests on Crown 
lands was created in 1859, along with a system of regional 
vocational forestry schools (Eliasson 2002). The nongovern-
mental sector also responded. The nongovernmental regional 
Rural Economy and Agricultural Societies, set up by large private 
landowners in the early 19th century to promote agricultural in-
novation, started to offer assistance on forest restoration (Kardell 
2003a). These landowner assistance programs were taken over 
by the provincial silvicultural boards that were created in 1905 
(funded by an export tax on forest products). The new govern-
ment forestry administration thereby also took over a culture of 
offering advice and seedlings, rather than control and enforce-
ment, to local landowners (Stjernquist 2001). This was an effect 
of the farmers’ lingering distrust of government authorities to 
which the oak issues had contributed, and of the farmers’ strong 
political influence in Sweden (independent farmers had formed 
the fourth estate in the Swedish Parliament until the reform in 
1866). Independent silvicultural societies also were formed by 
local and regional leaders. The most well-known and influential 
of these, Skogssällskapet (inspired by the Danish Hedeselskab), 
was created in 1912 with the strategy to purchase degraded 
lands, restore them, and eventually convert them into commons 
(Kardell 2012). The first forest owner associations, formed in 
the 1910s, also promoted silviculture as a major objective (LRF 
2015). These institutional structures still remain active today.

Implement
Capacity and resources that facilitated implementation gradually 
came into place:

 ▪ LEADERSHIP. Inspired by developments in Denmark and 
unable to use legislation to influence private land management 
due to the resistance of the farmers, the Crown decided to lead 
by example. In 1864, it purchased a severely degraded heathland 
site (Svältorna—the name means “hunger lands”) and turned it 
into a reforestation demonstration site. Over the next 50 years, 
the Crown would purchase and restore some 400,000 hectares of 
degraded lands (Eliasson 1997). Complementing this leadership, 
the timber merchant Edwin Ohlsson of Gothenburg convened 
200 prominent and wealthy people in 1912 to form an opera-
tional private restoration organization, Skogssällskapet, under the 
chairmanship of the provincial governor. The goal was to restore 
750,000 hectares of degraded lands, a commitment of unprec-
edented scale (Kardell 2003b). Ohlsson and peer industrialists 
invested significant portions of their personal fortune in forest 
restoration, regarding it as a patriotic duty (Kardell 2012).

 ▪ KNOWLEDGE. The technical knowledge needed to restore 
forests was essentially available, if not commonly practiced 
(Kardell 1988). The growing number of local silvicultural 



    5Case Study: Southern Sweden

societies and (after 1905) the provincial silvicultural boards 
supported landowners with seedlings and training. They 
also constituted a community of practice, convening regular 
meetings, arranging field excursions, and publishing journals to 
share experiences among forestry professionals (Kardell 2006). 
Another source of know-how was the public school system. 
Inspired by the Arbor Day movement in the United States, local 
silvicultural associations worked with schools to plant trees. 
The Crown formalized the practice in 1908 by including up to 
three days of tree planting per year in the national curriculum. 
Most pupils in southern Sweden planted trees until the late 1920s 
(Kardell 2003b; Sjöberg 2011). A major point of discussion 
and contention has been, and remains, the choice of production 
strategy between even-age management (with clearcuts, requiring 
reforestation) and all-age management (without clearcuts, 
not requiring reforestation) (Lundqvist 2012). The view of the 
establishment has shifted between these two strategies (as has the 
practical interpretation of the 1903 reforestation law) depending on 
the availability of financial resources to cover reforestation costs 
(Mattsson and Östlund 1992). Since around 1950, however, even-
aged management has been favored (Brynte 1993).

 ▪ TECHNICAL DESIGN. Restoration design generally followed 
the best available practices of its time. The national forest 
research institute, established in 1902, eventually contributed 
recommendations on seed selection and treatment, movement 
of seeds, tools for planting, etc. The high economic value of 
Scots pine and Norway spruce made these species the obvious 
choice in most cases, leading to a shift in the forest composi-
tion of southern Sweden from deciduous to coniferous species 
(Lindbladh et al. 2015). In January of 2005, however, Hurricane 
Gudrun hit southern Sweden and put the resilience of this new 
coniferous forest into question by bringing down 75 million m3 
of trees in a few days, almost as much as the entire national 
logging industry typically cuts in a whole year (Fridh 2006). 
The hurricane incident points to the need to anticipate extreme 
weather events and future climate as forest landscape restoration 
programs are being designed. 

 ▪ FINANCE AND INCENTIVES. Logging of primary forest in 
northern Sweden generated significant profits around the 1900s, 
some of which were used to restore deforested and degraded 
forest lands in southern Sweden. The Crown forestry agency, 
with lands in both parts of the country, was able to transfer funds 
internally, while Edwin Ohlsson and other wealthy timber mer-
chants made private contributions to the silvicultural associations 
out of profits made from northern forests. The Crown allowed 
landowners to cover reforestation costs out of pre-tax revenue 
from timber sales (Kardell, L. 2014. pers. comm., 23 March), in 
effect treating reforestation as a harvesting cost.

 ▪ FEEDBACK. Sweden has been estimating national timber stock 
and annual increment regularly since 1923 (SLU 2015). These 
statistically certified inventories played a critical role in convinc-
ing regulators and investors that the once-depleted smallholder 
forests of southern Sweden were indeed growing back at a rate 
that made investment in new capacity possible. The region did 
not have any large pulp mills until three greenfield mills were es-
tablished in the period 1959–62 and a fourth one in 1972 (Södra 
2014). Southern Sweden today supports five major pulp mills 
and a dozen major sawmills (Skogsstyrelsen 2014a), all using 

wood from regrown trees to serve mainly export markets. Today, 
landowners must notify the National Forest Agency at least six 
weeks in advance of each intended clear felling operation by sub-
mitting a note with a map, thus creating an “expectation map” of 
forest change. The agency monitors logging through countrywide 
annual analysis of satellite images with a resolution of 10 meters, 
identifying and mapping the perimeter of about 60,000 clearcuts 
each year (Persson 2011) and comparing it with the expectation 
map. Some of these logging sites are later inspected in the field 
for reforestation quality. Landowners who fail to establish a viable 
regeneration of desirable species within three years of logging 
must either rectify the situation or pay the cost of having the 
Crown do the work (Skogsstyrelsen 2014b).

LOOKING FORWARD
Over the course of a century, the once deforested and degraded 
forest lands of southern Sweden have been transformed into a 
well-stocked coniferous, timber-production forest that supports a 
profitable, export-oriented private forest industry. This is a success, 
if measured against the restoration objective as it might have been 
formulated at the outset: to build national wealth through sustainable 
production of valuable timber.  

Looking into the future, Sweden and other countries can learn from 
the past.  

Restoration at scale takes time and perseverance. It took Sweden at 
least a generation to build widespread motivation and a comprehen-
sive enabling context. It took another generation to treat all the area in 
need of restoration. The full benefits took yet another two genera-
tions or more to materialize. It is true that society moves at a quicker 
pace today than in the 19th century, and that trees grow slower in 
Sweden than in many other countries. But even so, it can be said with 
certainty that restoration at scale is a generational undertaking.

Objectives and circumstances are likely to change over such a long 
time period. The Forestry Act of Sweden has given equal weight 
to timber production and the environment since 1994 (Holmberg 
2005). The rich Sweden of today now wishes that the poor Sweden of 
yesterday had given more weight to the environmental aspects of the 
restoration process. Researchers have also expressed concern that 
the restored forest is not resilient enough to withstand the pressures 
of a changing climate. The original technical design did not anticipate 
this. The restoration of the forest landscapes of southern Sweden 
therefore continues but now with a different objective: to restore 
ecological functionality without sacrificing human well-being. 

A landscape has a long memory. The restoration process in Sweden 
had to deal with the lingering distrust and resentment of government 
authority that landowners had accumulated over the many centuries 
when the Crown claimed the right over all oak trees, no matter on 
whose land they were growing. Farmers, who owned most of the 
land in southern Sweden, refused to be coerced. The private sector 
therefore played an instrumental role from the very beginning of 
the restoration process. When a governmental system of regional 
forestry boards was created in 1905, it took over and incorporated 
the regional restoration support programs that leading private 
landowners had built in the late 19th century. It thus inherited, and 
has sustained, a corporate culture of helping, rather than forcing, 
landowners to restore.
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