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Summary

For historical reasons there has been little utilisation of forest resources in Iceland.
Therefore in order to utilise the forest resources resulting from current afforestation
activities research and development of potential markets for all forest products is
necessary. Presently the major limiting factor is the absence of raw materials for
manufacturing purposes. During the interim, efforts are being made to locate future
markets and manufacturing methods suitable for predicted timber harvests.

1. Consumption
1.1. State of the art and historical development

Fossil evidence indicates that Iceland was forested to a considerable extent during the
mid to late Tertiary, with tree genera includiMgtasequoia, Magnolia, Sassafrasd

many others, indicating that the climate was warm-temperate. By the late Pliocene,

shortly before the onset of Pleistocene glaciations, coniferous forests predominated
including Pinus, Picea, Abiekarix, Betula and Alnus, indicative of a boreal climate.

With succeeding glaciations, the Icelandic flora has become ever more depauperate.
Pinussurvived (or was able to return after) the first few glacial periods up to about 1.1
million years ago and fossil evidence Aihusis found during interglacials to about
500,000 years ago. The only forest forming tree species to survive/return to the
present interglacial iBetula pubescen®Other native tree species found in Icelandic
forests areSorbus aucuparia, which is uncommon, and the extremelyRapailus
tremula (found in only 7 locations) along wisalix phylicifolia, which sometimes
reaches tree size but is usually a shrub.

At the time of human settlement over 1100 years ago, birch forest and woodland
probably covered 25-40% of Iceland’s land area (Figure 1). The relatively tall (to 15
m) birch forests of sheltered valleys graded to birch and willow scrub toward the
coast, on exposed sites and wetland areas and to willow tundra at high elevations.

As in agrarian societies everywhere, the settlers began by cutting down the forests and
burning scrubland to create fields and grazing land. Sheep were important as a source
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of wool from the outset, but by 1300 they had beeanstaple source of food for
Icelanders as well. Sheep grazing prevented regeoerof the birchwoods after
cutting and/or burning and the area of woodlandined rapidly.

The birchwoods were nevertheless economically éisseaspecially as a source of
charcoal, needed to smelt bog iron and make irols t@f which the most important
were scythes. Utilising birch directly as fodder &heep and birch charcoal for
making scythes necessary for hay-making probalpy tkee Icelanders from going the
same way as the Nordic Greenland settlement, whiell out about the time

Columbus “discovered” America. Birch was used a®arce of charcoal up to 1870,
when steel scythes were first imported from ScaoltlaWWoodlands continued to be
important as a source of fuel and winter fodderstoeep until the 1930’s, after which
these economic functions were replaced by geothHetreat, imported oil and

cultivated hayfields. The extent of Icelandic bindods probably reached a post-
glacial minimum, or about 1% cover based on tatabl area, during the early 20

century and even though improvements in agricullteviated the need to utilise
birch for fodder, increases in sheep numbers agt levels of summer grazing
continue to prevent natural extension of woodlamatside of protected areas.

Today, birchwoods are not of commercial importaradthough birch forests within

national forests and national parks are populaestional areas. A small amount of
birch is felled each year within two national fdseand sold for firewood and small
scale handicrafts. (Eysteinsson 2002).

History of forestry and recent trends

Organised forestry is considered to have startddaland in 1899 with the planting
of the “Pine Stand” at Thingvellir. Forestry effefiocused on protecting birch forest
remnants during the first half of the ®@entury, with several forest areas being
acquired by the Iceland Forest Service (IFS) fat fhurpose. They, along with more
recently acquired afforestation areas and expetamhdéorests comprise the National
Forest system today. During the past 50 years herydlie emphasis has been on
afforestation through planting trees. Native bifds always been a component of
trees planted but its popularity has varied as tlageeasons for planting it.

From the time the Icelandic Forestry Associatiors watablished in 1930 until 1951,
native birch was the most planted species in Icklaith planting ranging from a few
thousand to over 150,000 seedlings per year. thdilate 1940'’s, native birch along
with native rowan $orbus aucupariaL.) and nativeSalix phylicifolia (L.) were
practically the only species available from the rdogis four small tree nurseries at
the time.
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Figure 1-2. Maps showing the estimated extent mhbivoodlands in Iceland at the
time of settlement (27% of Iceland’s land area) tredactual extent in 1990 (1.2%).

Planting by forestry societies and the IFS incrdageeatly during the 1950's,
reaching over 1.5 million seedlings per year duti8g0-'62, due solely to increased
planting of exotic conifers, principallRicea abies, Picea sitchensis, Pinus sylvestris,
Pinus contortaandLarix sibirica. Planting declined again after 1963 and remairted a
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500,000 to 1 million seedlings annually from 1963.989. During this entire 40-year
period (1950-1990), planting of native birch reneminat similar levels or 100,000
plus/minus 50,000 seedlings per year, which mehat lirch comprised 5-15% of
seedlings planted. For the most part though, tl€sgears were a time when the
emphasis in Icelandic forestry was on experimenaity different exotic species and
provenances.

Afforestation through planting has increased agaice 1990 to about 5 million
seedlings per year at present, which correspondmtocrease in planted area of
1000-1500 ha per year. However during this penuahting of native birch has been
increasing proportionate to the total, comprisitgast 30% of seedlings planted in
1999 and 2000 and, at 1.4 million seedlings. Bictagain the most planted tree
species in Iceland for the first time since 195drix sibirica is planted to almost the
same extent as native birch (30% each), followedPioga sitchensi§12%), Pinus
contorta (10%) andPopulus trichocarpa6%). Over 20 other species comprise the
remaining 12% of trees planted in Iceland.

The IFS planted roughly half the trees plantecceidnd up to 1990, mostly on Forest
Service lands. With the exception of some earlgdirseeding trials, this however
included practically no birch since most IFS enates were established around
remnants of birchwoods where natural regenerati@s wsually sufficient. For
example, the area of birch cover in Hallormsstadational Forest increased by 130
ha from 1906 to 1995 without a single birch treemgelanted and in spite of 200 ha
being converted to conifer forest (J. Gudmundssgoubl. data). The total extension
of birch within the enclosure was around 330 h&0ryears, or an average of 3.7 ha
per year, more than doubling the original forestar

Planting by the IFS has been decreasing in reagatsyand now comprises less than
5% of the total afforestation planting in Icelafidhe main functions of IFS today are
managing the National Forests, research, planmdgpalicy matters.

The other half of trees planted up to 1990 weratplh by forestry societies, which
were mostly involved in afforestation of treeleaad. Since 1990, forestry societies
have been the main actors in the Land ReclamataresE project, a co-operative
project between the Icelandic Forestry Associafeom umbrella organisation for the
local forestry societies), the Forest Service,3bé& Conservation Service (both state
agencies) and the Ministry of Agriculture, withirieh about 1 million seedlings are
planted annually. The aim is to afforest erodeddegraded land and 40-75% of
seedlings planted annually have been native bivem ¢hough it is not always the
most effective tree species for reclaiming degraategioded land.

From its limited beginnings in 1970, state suppbradforestation on farms has
become the main channel for afforestation actiwityceland, comprising about 70%
of the afforestation effort today. Originally, onlgrms located within the best areas
for afforestation were eligible to participate atheé only goal was establishment of
plantations for wood production. Therefore, the bagis was on planting exotics.
Since the mid 90’s, state support for farm affatsh has spread to all parts of
Iceland and afforestation goals have become variadsulting in increased use of
native birch and other non-timber species (Figuye EXotics are still and will
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continue to be the mainstay of farm afforestatinamely, Larix sibirica, Picea
sitchensis, Pinus contorendPopulus trichocarpdFigure 3).
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Figure 3. Proportion of native birch planted inoaéfstation 1992-2000. The trend
from 1995 to 2000 represents a 50% increase irtiptaof birch.

Alnus sinuata
Picea engelmannii 2% Others

2% 7%

Salix spp.

30 Betula pubescens

29%
Populus trichocarpa
6%

Pinus contorta
10%

Picea sitchensis
12%
Larix sibirica
29%

Figure 4. Trees planted in Iceland in 2000 (frortuBsson 2001).

As has happened within National Forests protectau fyrazing, birch is regenerating

naturally within forestry society and farm affor@sbn enclosures wherever a seed
source is available. In some cases, birch regaoer&t happening as fast or faster
than planting, resulting in interesting mixed waodls or in some cases plans for

planting being abandoned.

Policy goals and legal instruments

Various acts and regulations are in effect pemgino forestry. Here are some of the

main points therein that have policy implications.

e The Iceland Forest Service has as its mandatadteqt and preserve forests and

forest remnants, establish new forests where apptepand advise on forest
management and other forestry matters (Forestryné.c8/1955).
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» Forests may only be harvested through selectivenitg (Forestry Act no.
3/1955).

* Clearing of forests and woodlands is prohibited epkcby permission of the
director of the Forest Service, which can be giwmty if the area will be
reforested or a comparable area elsewhere affdreg@tbin two years (Forestry
Act no. 3/1955).

* Afforestation with the aim of timber production #hde carried out in
Fliotsdalshérad, East Iceland through providing mfaafforestation grants
(Héradsskdgar Act no. 32/1991).

» Afforestation with multiple-use goals shall be @=dr out by Regional
Afforestation Projects through providing farm a#etation grants (Regional
Afforestation Projects Act no. 56/1999).

e The aim of each regional afforestation projecbiafforest 5% of the lowland area
(land below 400 m.a.s.l.) within its region in 4@ays (Regional Afforestation
Projects Act no. 56/1999).

» Contracted forest farmers shall have preferenca oteers for employment
within the project (Héradsskogar Act no. 32/199&gienal Afforestation Projects
Act no. 56/1999).

» The Nature Conservation Agency shall work with Farest Service on matters
concerning conservation of natural forests and W (Nature Conservation
Act no. 44/1999).

* Plans for afforestation of areas over 200 ha ie,sifforestation within protected
areas and clearfelling of natural forests and waodé are required to be
submitted to the State Planning Agency for deteatiom as to whether or not
environmental impact assessment is required (Enmiemtal Impact Assessment
Act no. 106/2000)

* Protected areas include: national parks, naturaluments, nature reserves, state
parks, areas protected by specific laws, Holocesleanic formations, wetlands
over 3 ha, waterfalls, hot springs, coastal mudsflaarchaeological sites,
groundwater protection areas, areas protectedtbynational agreements such as
the Ramsar and Bern conventions and areas protelstedgh official local
planning (Environmental Impact Assessment Act nd6/2000, Nature
Conservation Act no. 44/1999).

* Importers of exotic plants (including seed and pf@pagation material) shall
report imports to the Natural History Institute ¢Réation on exotic plant species
no. 583/2000).

» Lists of approved and banned exotic plant spediali be created (Regulation no.
583/2000).

e Cultivating exotic plant species is banned in prte#d areas and above 500
m.a.s.l. (Regulation no. 583/2000).

The laws pertaining to forestry reflect the facttforests form a very small part if the
Icelandic landscape, the main policy points beihgt texisting forests should be
protected and afforestation of treeless land i©eraged. These goals have been in
effect since the first Forestry Act of 1907. Thabof increasing forest cover through
afforestation is re-affirmed by the Regional Affstation Projects Act of 1999, where
for the first time a concrete goal of 5% forest arabdland cover of lowlands within
40 years is set.
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In recent years, checks have been put into plag&rdeng certain aspects of forestry
through the Environmental Impact Assessment Actamegulation regarding use of
exotic plant species. These legal instrumentshaedsults of EU directives; in other
words not the result of a perceived need withidaloe to put checks on forestry.
Because of the costs involved, the Environmentgalch Assessment Act effectively
puts a ceiling of 200 ha on the size of afforestatreas and prevents or at least
discourages afforestation within protected aredse Tegulation on exotic plant
species has no effect on forestry practices as yet.

The Iceland Forest Service has put forth a seualalines to afforestation planners.
Some points from these guidelines are:

Tree species planted should be selected basedryima site conditions and the
goals of afforestation on that site.

Planting of exotics within natural woodlands is adisraged. Instead planting
should be directed toward treeless land to incréaséotal forest area.

Wetlands should not be drained for afforestation.

Care should be taken to avoid planting on sitespaftial value. These include
sites where rare species have been found or raiahgypes, archaeological sites,
special landscape features and much visited sitésseenic vistas.

Planting species mixtures rather than monocultisrescommended.

Forest edges should be designed specifically satibecultivated forest blends as
well as possible into the landscape.

These guidelines are currently being reviewed iRoperation with other state
institutions and NGO'’s, after which they will belghished.

The present population of Iceland is approxima99,000. Icelandic demographic
patterns are the same as those found in other Eamopountries with a definite trend
of rural depopulation. In 1991, 57% of the populativas located in the capital area,
by 2001 the figure had reached 62%.
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2 Small-scaleforestry practises
2.1 State of theart and historical development

RAPs

Starting with Héradsskogar in 1991, six RegiondbAdstation Projects (RAPS) have
now been established to cover all of Iceland. T&eygovernmental “mini-agencies”
under the Ministry of Agriculture but financiallpdependent of the IFS. Each has a
board of directors composed mostly of local peomhtel a staff of 3-6 including
seasonal employees. The function of the RAPs imdoage the government grants
scheme for afforestation on farms, each in its o&gion of the country. This includes
making contracts with land-owners, production dbedstation plans, co-ordinating
seedling production and distribution, education exi@nsion (usually in co-operation
with the IFS) and distributing the grants

Each farm afforestation grant covers 97% of esthbient costs, including fencing,

roads, site preparation, planting and the firstrilmg. It is the individual land owner

who owns the resulting woodlots or forest stands bears all legal responsibility.

The land owners also usually do the planting, themeceiving part of the grant as
compensation for work. A forest-farmer afforestmtarge tract of land can earn what
amounts to as much as 2-3 months wages per year.

2.2. Small-scale forest holding

The six RAPs were responsible for roughly 65% ainghg in Iceland in 2001.
Around 570 farms currently participate in afforéista and/or establishing shelterbelts
and there is a waiting list to join of about 50MisTis a total of over % of Icelandic
farms. Government funding for the RAPs was slighégs than 300 million IKR
(about 3.409 million euros) in 2001 and remainechamged in 2002.

2.3. Small-scale forestry practices

Initially all afforestation was done by the IFS aheé Icelandic Forest Societies. The
introduction of the RAP’s has changed this pat&rch that presently approx.70% of
all afforestation is done by individual landownetdter an area has been contracted
for afforestation, the first step is the productmiforest plan by a forester. Factors
taken into consideration in producing the plan are:

* What expectations the landowner has for the futsesof the forest

» Other land use patterns such as, grazing, herdidgagricultural crops that must
be taken into consideration during the planningpss.

* Vegetation is mapped in order to determine sitepgmation and species
suitability.

* Environmentally sensitive areas are mapped andle®td hese areas are not part
of the formal afforestation plan. No funding is gable for afforestation in these
areas.

* Landscape, historical and cultural values of theaasre mapped and detailed.
Areas of high value are also not part of the aftatton plan, nor is funding
available for afforestation in these areas.

All of the above factors are taken into considerativhen preparing the forest plan.

Although the plan is done by a forester, finaliaatis dependant on the approval of
the landowner.

Acta Silv. Ling. Hung. Special Edition 2005



Iceland 343

After the final afforestation plan is approved,caffstation operations may begin.
Because of open grazing practices, fencing is sacgdefore site preparation and
planting can begin. . The above operations arellystaried out by the landowners
themselves. As mentioned above forest owners rece@tionally funded loans for
97% of capital costs. Wages are paid separatelyhiidabour required to establish
plantations. All forest operations are inspected &0)RAP representative before
payment is made.

Unlike other farm loan projects, repayment is scibfe realisation of a profit by the
forest owner. Funds recaptured are earmarked forfuise in forestry.

2.5. Supporting and limiting factors for enterprise development in small-scale
forestry and barriersto entrepreneurship

Supporting factors

It is the policy of the Icelandic government to gag any developments in small-
scale forestry and related enterprise developneatart of its attempts to curb rural
depopulation. This policy is reflected in recenftstf emphasis within the IFS and its
continued support of RAPs.

Limiting factors
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Figure 5. Estimated thinning required in Icelandiests

Presently the major limiting factor is the absenteaw materials for manufacturing
purposes. As shown on the graph below, the amoustall wood available will
increase after the year 2020 . During the integffgrts are being made by the IFS
and RAPS to locate future markets and manufacturiathods suitable for predicted
timber harvests.

There will be a sharp increase in small wood thihinem Icelandic forests in the year

2019. Figures for small wood production will contnto increase well into the future.
This provides what can become a valuable foresures. (O. Eggertsson 2003).
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3 Wood-processing industries
It's evident that there is no wood-processing indus Iceland. Thinning wood is
processed in small units on behalf of the IcelaRdiest Service.

4 Non-wood forest products and services
4.1 State of the art and historical development

The state of the art regarding non-wood forest gpetslin Iceland reflects the young
age of Icelandic afforestation efforts and a celtadapted through the centuries to life
in a treeless landscape. It has only been witherptist 20 years or so that Iceland had
forests of adequate size to utilise for wood anatwood products and services to any
degree. Most research into forestry has been coedewith identifying suitable
species for the growing conditions and the beshods of planting and caring for the
young trees. The increased area of forest landhaadier demands for recreational
use make increased research into all areas of aalvwesource use essential.

Research regarding non-timber products has beatedinto three studies. Two of
these were undertaken by the University of Iceland analysised the chemical
content of Downy birchBetula pubescefsind Russian larchLérix sukaczewji as
sources for medicines and food additive productidime third was a study done in
eastern Iceland regarding the processing and magk&ir culinary purposes of the
larch bolete, an edible mushroom found in youngHhaplantations. None of these
projects have been followed up with product deveiept.

Non-timber forest services have received littlemtion by researchers, although at
present there is a movement within the Iceland $id8ervice to promote and expand
this knowledge. Older research includes user ssrdeye in recreational forest areas
close to the two largest population centers of Reyk and Akureyri. The first study
was done by the Road Department of Reykjavik ared ltter by the Eyjaforour
Forestry Society. Neither study has been published.

There are two ongoing research projects that agdres-timber forest products and
services. Both of these projects address both ssqreducts and services, and are
being done within the Iceland Forest Service.

The first of these involves public attitudes towsarfdrestry in Iceland, as well as
public demands for services in forest lands. 1b @ddresses to a limited degree the
utilisation by the public at large of non-wood fer@roducts. The study is based on a
poll done by IMG Gallup and will be published in(Z0

The second ongoing program, Enhancing Local Agtiaiid Values from forest land,
IS a co-operative effort involving Iceland, Norw&ueden, Finland and Scotland and
has been submitted to the NPP for funding approVhis project involves the
development of sub-regional forest planning meth&dsns of this scale and type are
necessary tools to prevent possible conflicts adlittonal wood use and non-wood
forest uses. A part of this project is to identifgn-wood forest uses and to promote
innovative new uses to provide income in rural sréauch plans will serve as the
basis for maximising forest resources in a sogi@bonomically and environmentally
sustainable manner.
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As mentioned above, there has traditionally been Mtle use of Icelandic forests for
non-timber purposes, with the exception of aninoddier in the past and recreational
use more recently. However the demand for the dewe¢nt of non-timber products
and services is increasing. There are severalmedsothese increased demands.

With the formation in the last 15 years of the Regi Afforestation Projects the
forest cover is increasing and will continue to st Many of these areas will not
produce high quality timber on a scale that all@gsnomically viable production.
For these areas, non-wood resources can form aroeto basis for rural enterprises
SMEs

The largest demand is for forest services and cofmes the urban areas. This
demand is the result of changing demographics, ®o@s and infrastructure. Until

recently the population of Iceland was basicallyatuln 1960, 17.7% of the

population was in rural areas. Decreasing demandsslieep production and the
introduction of new agricultural practices have diially reduced the number of
people in rural areas to 7.3% in 2003. (Rural araas defined as areas with a
population of 200 or less.) Road conditions in doel were historically such that
travel within the country was difficult and manygpée chose therefore to take their
holidays within the cities or abroad. The road eysthas improved as well as the
economic standing of most families. Many people ntvave the necessary
recreational vehicles that provide them comfortaddeess to their own country.
Forests owned by forestry societies (NGOs ) anddbkand Forest Service (IFS) are
now seen as attractive holiday areas and are expéng heavy use by recreationists.
The 2004 IMG Gallup survey shows that 78.3% ofdndkrs visited forestlands in
the past 12 months and the average number of fasithis group was 14.7.

Harvesting of non-wood forest products is for thesimpart done on an individual

basis and there are no figures available for therme and type of products harvested.
The same applies to the processing of these resaufigures from the 2004 survey
show that of those visiting forest lands 2.6% wieninto the forest to harvest non-

wood forest products, presumably mostly berriesrandhrooms.

The IFS is the main provider of non-timber forestrvices. These are mainly
recreational and educational services. The IFShagrams for educating both adults
and children in and about the forest. The largéshese programs involves "forest
classrooms". This is a co-operative effort by th8 hnd the state education ministry.
Each participating elementary school adopts a fas®sd close to the school to be
used as an outdoor “classroom”. These classroorasttegn used to integrate
education in forests with all other facets of thericulum. The IFS has supervised
this program on a national and regional basis.

Information regarding the supply of other foresgms is not available outside of the
limited figures for visitor-nights kept by the IF8r its land holdings. However, the
2004 survey shows that 94% of visitors during tlastpgwelve months went there
because of the services available. (Services ieclalll categories ranging from
recreation to information.)
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Icelandic law provides free access to all areash lstate and privately owned
properties. Harvesting of resources for commenmisposes and camping on private
property requires the permission of the land owr@n state owned land, the
harvesting of non-wood products is allowed. Thereawever a provision in the law
allowing the Ministry of the Environment to placestrictions on harvesting and the
use of mechanised harvesting equipment in enviroteilg sensitive areas. It is
forbidden to harvest naturally occurring materials@reas designated as protected by
the Ministry of Environment.

There are no direct provisions in Icelandic law tbe promotion of non-wood
products. However, the Rural Development Officesated in all regions of the
country can financially support research and dguaknt of enterprises utilising
these resources. They presently support some tsdivinvolving research and
development for wood products, but there are ngnaros currently involving non-
wood resources. The IFS is the agency responsibleetearching forest resources
along with all other facets of forests and foreskypertise can also be found in other
agencies within the country, for example the Ursitgrof Iceland, the Food and Drug
Agency, the Agricultural University and many others

University training specifically in the field of newood forest products is again not in
place. However, university training in related dielsuch as forestry, chemistry and
other related fields is available at the two majoiversities. Technical training is also
available within the country. Graduate degreeshesé fields are currently not
generally available. Students must go abroad to ®ach degrees. This practice is not
attributable to lack of qualified teaching persooafacilities, but rather is the policy
to promote a wider learning field for Icelandicdsuts.

At present the IFS is the only agency conducting-wood forest research within the
country. The IFS has staff competent to carry esearch in all aspects of non-wood
forest resources. Several other institutions inlale@ such as the University of
Iceland, the Icelandic Tourist Board and the Icdlafrood and Drug Departments are
also competent to carry out such research. At ptedeere are no publications
concerning non-wood forest product and servicedcaland with general public

accessibility.

5.4 Main problems and resear ch questionsin forest resour ces and owner ship for
enter prise development in the forest sector

For historical reasons there has been little atil; of forest resources in Iceland.
Therefore in order to utilise the forest resounesulting from current afforestation

activities research and development of potentiaketa and manufacturing processes
for all forest products is necessary. Those faresburces resulting from afforestation
efforts are for the most part owned by individuahdowners. Therefore possible
conflicts regarding their harvesting are negligibi@ée only foreseeable conflict may

involve ownership rights to carbon sequestratiooukh this develop into a market

commodity.
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