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�Preface

Living Forests was established in 1995 as a project of broad participation, working for 

sustainable forest management in Norway.  The main objective of Living Forests has been to help create Norwegian and international confidence in the raw materials from the Norwegian forest industry being based on sustainable and environmentally friendly Norwegian forest management with the will and ability to conduct long-term resource management.  R&D, competence building and information have supported the project, which ended on 1 July 1998.  The budget of the project has been NOK 30 million, of which the forest owners and the forest industry contributed 25% each, and the government granted 50%.



The development of a set of performance level standards for sustainable forest management in Norway has been the main challenge for the Living Forests.  The Living Forests’ Working Group 2 (WG2), being responsible for this work, has been made up by representatives from the Norwegian forest owners, forest industries, trade unions and government, as well as consumer, environmental and outdoor recreational organisations.  



The Living Forests’ WG2 successfully completed a consensus on 23 Living Forests Standards on 27 March 1998. WG2 ended their work by an agreement on this final report, published as Report 11 from Living Forests. The report makes a summary of the starting point and the objectives when setting the Living Forests Standards for sustainable Norwegian forest management. The 25 comprehensive standard documents, being the basis for the consensus, in addition to results from test areas and R&D projects, are published as Living Forests’ Report 9a-d.



Report 11 also presents the final 6 Criteria as well as 95 Indicators agreed by WG2, replacing preliminary criteria and indicators of June 1996 published in Living Forests’ Report 2.  The final criteria are the “Helsinki Criteria”, while the “Helsinki Indicators” are included among the 95 consensus Indicators of the Living Forests.



The following stakeholders completed a consensus on the 23 Living Forests Standards, Criteria and Indicators for sustainable Norwegian forest management on 27 March 1998:



	The Norwegian Forest Owners’ Federation:	Mr Nils B¿hn (Chairman)

	Norwegian Forestry Association:	Mr Erling Bergsaker

	The Norwegian Pulp and Paper Association:	Mr Kjell Myhrer

	The Norwegian Sawmill Industries’ Association:	Mr Rolf Hatlinghus

	The State-owned Land and Forest Company:	Mr Torkell Vindegg

	The Norwegian United Federation of Trade Unions:	Mr Kjell Martinsen

	The Norwegian Ministry of Agriculture:	Mr Steinar Bø

	The Norwegian Ministry of Environment:	Mr Knut Simenstad

	The Norwegian Society for the Conservation of Nature:	Mr Thor Midteng

	The WWF Norway:	Mr Arnodd Håpnes

	The Norway National Council for Open-Air Recreation:	Mr Øystein Dahle

	The Association of Intermunicipal Outdoor Recreation Boards:	Mr Morten Dåsnes

	The Norwegian Consumer Council:	Environmental Labelling in �			Norway, att: Ms Hilde Jervan



Mr Olav Veum, Living Forests, was the secretary of WG2.



Living Forests’ Report 12 will publish the final conclusions from the Living Forests Certification Committee, describing how the Living Forests Standards may be used in the certification process.



As a contribution to implement the Living Forests Standards, brochures and a video are produced, and a study programme with the forest owners as the main target group, is under preparation.



The Living Forests acknowledge all organisations and their representatives for constructive co-operation in reaching consensus on the Living Forests Standards, Criteria and Indicators for sustainable forest management in Norway.  All participants have shown responsibility.  This gives a good basis for the follow up work to come.







Oslo, 3 July 1998

LIVING FORESTS





Berit Sanness

Executive Project Manager
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�1.	Basis and Objectives of the Living Forests Standards for 	Sustainable Norwegian Forest Management

1.1	Basis for the Work on Standards

Increased international focus on forest and environmental questions, e.g. within the forestry sector market, and wishes within the Norwegian forestry to operate according to proper long-term forest management procedures, resulted in the establishment of the “Living Forests” project, the project for forestry and environment, in 1995.



The objectives of Living Forests are;



to help create Norwegian and international confidence in the raw materials from the Norwegian forest industry being based on sustainable and environmentally friendly Norwegian forest management



to indicate the will and ability of Norwegian forestry in long-term resource management through R & D, competence building and information, making the raw material an asset and thereby develop and secure employment and added value in Norwegian forests and forest industries.



As a component of the work in Living Forests, Working Group 2 (WG2) was given the task of  concretising the implications of the concept of sustainable forest management in Norway. WG2 consisted of representatives from the Norwegian Forest Owners’ Federation, the Norwegian Forestry Association, the Norwegian Pulp and Paper Association, the Norwegian Sawmill Industries’ Association, the State-owned Land and Forest Company, the Norwegian United Federation of Trade Unions, World Wide Fund for Nature (WWF) Norway, the Norwegian Society for the Conservation of Nature, the Norwegian Consumer Council, the Norway National Council for Open-Air Recreation, the Association of Intermunicipal Outdoor Recreation Boards, the Norwegian Ministry of Agriculture and the Norwegian Ministry of Environment.



A number of environmental and outdoor recreational organisations took initiatives to establish environmental certification of Norwegian forest management based on the FSC Principles at the same time. The environmental organisations decided to continue their work in collaboration with the Living Forests project.



Various international processes have indeed contributed to the basis of the Living Forests/ WG2 work. The following processes should be mentioned in particular;



-	The World Commission on Environment and Development which in the report “Our Common Future” (1987) put the term “Sustainable Development” on the agenda. The Commission defined the term as a development that meets the needs of the present without compromising the ability of future generations to meet their own needs. According to the judgement of the Commission, the question of an activity being sustainable or not must be evaluated within a total social perspective.



-	The Convention on Biological Diversity was signed at the UN Convention on Environment and Development in Rio de Janeiro in 1992. The objective of the Convention is the protection and sustainable use of biological diversity. Its provisions includes inter alia that member countries must develop national strategies on the protection and sustainable use of biological diversity, and identify biological diversity needing protective measures and activities which may threaten this diversity. The obligations include measures for the protection of species and areas, sustainable use of biological resources and regulation or reduction of activities and processes that may be detrimental to biological diversity.



-	The Convention on Climate was signed at the conference in Rio as well. Through the agreement, the industrial nations are obliged to adopt national strategies on the climate and implement measures in accordance with these strategies to limit emissions and increase climatic gas binding. The Convention on Climate has no statistics or time limits regarding the obligations. However, such obligations are stated by the Kyoto Protocol (1997). The binding of climate gases through certain forest activities will be accounted for in the efforts on reaching the emission targets. 



-	Through the Helsinki Process, the European Ministers of Forestry followed up the Rio conference by developing a set of criteria and indicators on sustainable forest management in European forestry. In this context, sustainable forest management is defined as follows;  “Management and use of forest and forest areas in such a manner that the biological diversity of the forest, productivity, regeneration ability, vitality and its potential to fulfil relevant ecological, economical and social functions at local, national and global level in both the short and long term, are maintained without being detrimental to other ecosystems”.



A common European operative guideline on sustainable forest management is currently being developed through the Helsinki Process.



The Rio Conference has also been followed up globally through the UN Panel on Forestry.



-	Through the ILO, an international regulation has been established to secure improved working conditions for the workers. This has been stated in conventions on working rights, worker protection etc. None of these regulations relate especially to forestry. The ILO is, however, currently working on a manual including guidelines on safety and health in forestry.



National regulations and forest policies are central issues in addition to these international guidelines, which have been an important basis for the work on standards. The main objective of Norwegian forest policies has been formulated as follows;



	The superior function of forest policy is to prepare conditions for economical use of forest resources in the short and long term, simultaneously taking due care of and further developing forest environmental values. The objective is to increase forestry contribution in terms of added value in rural districts and to the Norwegian economy in general through the sustainable use of resources.





1.2	The Living Forests’ Working Group 2’s Work on Standards

On 27 March 1998, the Living Forests Working Group 2 (WG2) successfully completed a consensus on national standards for sustainable forest management in Norway. The 23 Living Forest Standards state in concrete terms what sustainable Norwegian forest management involve, and offer guidelines on how the individual forest owner should manage his or her forest resources.



Comprehensive standard documents were drawn up to guarantee that the Living Forests Standards were founded on a satisfactory professional basis. WG2 developed and evaluated the need for standards through 25 different standard documents. A number of possible performance level standards were formulated in each of these documents, and consistency evaluations made. The possible performance level standards were all alternative standards for evaluation. WG2 did not make any decisions on specific standards when developing the standard documents. It should be pointed out that the procedures of WG2 were such that if one or more of the stakeholders of the WG2 asked for an evaluation on the performance level of a possible standard alternative, this assessment would be made. The 25 draft standard documents are published as report 8 a-d from Living Forests.



The final discussion on the standard documents was made following the Advisory Committee’s comments to the draft documents submitted to the Committee on 27-28 January 1998. The final standard documents, published as Report 9 a-d from Living Forests, and which included the advice given by the Advisory Committee were the primary basis for the final negotiations and decision on the Living Forests Standards.



The need for protection of the forests in accordance with the Nature Protection Act has not been a subject for evaluation in the Living Forests process. The Living Forest Standards describe how forest management should be performed on non-protected forest areas in Norway.

1.3	The Objectives of the Living Forests Standards on Sustainable 	Forest Management

Living Forests has established a consensus on standards for sustainable forest management in Norway. Sustainable forest management implies both that ecological, economical and social considerations must be attended to through the management of the forest resources.



In order to achieve this, the various interests involved were carefully weighed when the Living Forests Standards were set. Through this evaluation process, WG2 were to protect biological diversity, outdoor recreation, etc., in addition to securing the best active utilisation of current forest resources for the forestry profession, local societies and maintaining national interests. This evaluation process was carried out on the basis of a perspective embracing all social aspects.



The established standards are based on current available knowledge. The standards illustrate challenges considered most important at present. Both the knowledge and emphasis on these challenges will, however, change over time. A continuous evaluation must therefore be carried our in order to ascertain the feasibility of adopted standards. The Living Forests Standards 





are considered as standards adopted for amendments to be made if necessary in the future. Procedures must be available so that the standards can be reviewed regularly. 



The following sections state in concrete terms WG2's estimated achievements through the adopted standards;



1.3.1	Ecological/Environmental Interests (Biological Diversity, Climate, Pollution, 		Heritage Sites/Cultural Landscape)

The protection of biological diversity is one of the most important global environmental challenges of our time. The challenge is linked to both preserving ecosystems and diversity of species and also to preserving genetic diversity. Two thirds of all species in Norway are related to the forests. The species require various living environments, and forest operations may affect the composition of species to a great extent. Some species require an environment that may be inharmonious to the trade utilisation of forest resources. This relates to species dependent on biological old forest and dead wood in particular. The objectives of the Living Forests Standards on sustainable forest management are to attend to the quality of the natural forest in general, and safeguard the diversity of ecosystems and species within the Norwegian forests. Furthermore, the standard objectives are to assure that the forests in Norway, in both the short and long term, will form the basis for populations of species capable of living that naturally belong in this country.



The increasing greenhouse effect is yet another of the greatest global environmental challenges of our time. The forests may contribute to the reduction of the greenhouse effect through the increased use of wood replacing fossil fuels.  This is possible either by directly using wood for energy purposes or by replacing products based on fossil materials and energy-demanding products as steel, aluminium and concrete with wood. In addition, a growing forest absorbs and stores CO2. The Living Forests Standards on sustainable forest management shall ensure that the significance of the forest in a climatic aspect is maintained. Moreover, the standards will contribute to the possible increasing effect of the forest in the climate aspect.



Forest operations may contribute to pollution through the addition of foreign materials and also through forest activities creating water run-offs. This form of pollution is, however, in this country relative minor. The Living Forests Standards will assure that pollution created by forest operations is reduced in all aspects.



Some individual forest activities may cause damage to heritage sites. Forest management activities may also affect the value of cultural landscapes in both a negative and positive way. The Living Forests Standards on sustainable forest management shall contribute to the protection of heritage sites and to maintain and develop cultural landscapes.



1.3.2	Economic Interests (Value Creation in the Forestry Sector)

The economic value of the forest to forest owners varies considerably. The forest contribution to many forest owners' economy is minor. To others, the forest itself, or in combination with other income, are of vital importance. Furthermore, the forest creates income for forest workers, forest contractors and others.





Primary forestry offers raw materials for one of the most important land-based export industries in Norway. In 1995, the added value in forest operations and forest industries amounted to MNOK 15,600. The export value amounted to MNOK 16,100. The total employment within the forestry sector (primary forest and forest industry) is about 30,000 man-years.



The economic significance of the forestry sector will depend on active utilisation of production capacities and profit from forest operations. The forest economy has been considerably weakened after the Second World War, a fact which has both reduced the income of forest owners and resulted in large areas of standing forest resources not being economically viable. Forest products have also lost market shares to competing products.



The Living Forests Standards on sustainable forest management shall form the basis for active utilisation of forest resources so that profits and added value within the trade may be maintained at a satisfactory level. The standards will furthermore contribute to securing international sales and marketing of Norwegian forest products.



The Living Forests Standards shall also secure a resource base at least equal to the present level for future generations, and furthermore offer the possibility of continued development of the resource base in both terms of volume and quality.



1.3.3	Social Interest (Rural Districts, Outdoor Recreation, Health and Security, 	Consumers)

Forestry is a typical rural district industry. Forestry has contributed to the basis for population settlement to a great extent hand in hand with farming activities in large areas of Norway. Active primary forestry and the processing of wood products are major contributing factors in maintaining the life in the rural districts, even if employment within the forestry sector has been considerably reduced over the past decades. Opportunities for trade development based on wood are considerable, and simultaneously, direct forestry activities create secondary additional activities within local communities. Through the Living Forests Standards, the possibilities of maintaining and further developing forestry contributions to the future life in local districts will be assured.



The forest is an important resource for nature experiences, health and recreation. Demands on outdoor recreation in the forest vary. Both the access possibilities and the value of nature experiences related to heavily trafficked paths and tracks are, however, of vital importance to most people out walking in the forests. In addition, proper landscape adaptation of forest activities and a rich plant and animal life is important to the value of the recreation. The Living Forests Standards on sustainable forest management shall ensure that forests in Norway offer the basis for varied outdoor recreational pastimes, including nature experiences.



Sustainable forest management involves people working within the forestry sector having a healthy and safe working environment. The Living Forests Standards on sustainable forest management shall contribute to the assurance of this matter.



It is important for consumers to obtain wood-based products of satisfactory quality at acceptable prices. In addition, environmentally aware consumers will emphasise their desire 



for environmental considerations to have been adhered to, and that their selection of wood products rather than products based on non-renewable resources is because of the price and quality. It has been emphasised that the interests of the consumers are duly ensured through the Living Forests Standards on sustainable Norwegian forest management.



1.4	Implementation of the Living Forests Standards in Norwegian 	Forestry

The forestry sector is faced with an immense challenge to see that the standards are applied in practical forest operations. Many measures must be carried out. WG2 emphasises the importance of competence building and forest management planning in particular;



-	Competence

	WG2 assumes that considerable effort is made to broaden the knowledge of the professional basis for the standards, and how these may be adhered to in practice. It is necessary to direct the competence building activities towards all professional foresters, forest owners, forest workers and contractors.



-	Forest Management Planning

	The forest management plan is an essential tool in reaching sustainable forest management. WG2 assumes therefore that the Living Forests Standards are included in the future work on forest management planning, so that a forest owner with such a plan can be reasonably sure that he/she fulfils the standards when adhering to the requirements of the plan.



Certification may also be an important means towards the work on introducing and documenting the standards in Norwegian forestry. Reference is made here to the evaluations of the Certification Committee.



Regarding the use of the standards in the certification process, WG2 has assumed that local/regional adjustments to the standards could be made if an objective basis exists for any changes to the contents of the standards. Initiatives on such adjustments must be placed on those who intend to be certified in accordance with the standards. Possible adjustments must be approved by a group representing economical, ecological and social interests.







�2.	The 23 Living Forests Standards for Sustainable �	Norwegian Forest Management

The 23 Living Forests Standards for sustainable Norwegian forest management, based on a consensus among the stakeholders in the Living Forests Working Group 2, are presented below. The Living Forests Standards are presented individually, but it is also important that they are evaluated in their entirety.



2.1	Afforestation / Introduction of New Species in Afforestation Areas

Afforestation or alternation of species are still options, and may within the given framework of economy, biodiversity and other environmental values be utilised on the individual property.



Alternation of species must not be applied in pine forested bogs in western Norway. 



Alternation of species must not be applied in wet land forest.



Alternation of species must not be applied in deciduous hardwood forest, except in oak forest of low and medium site classes.



Afforestation must not be applied in open heather land.



Alternation of species must not be applied in lime pine forest and lime birch forest.



Afforestation or alternation of species must not be applied in border zones along lakes and running water.



The afforestation areas must be adapted to the landscape.  Soft transitions must be created between the spruce forest and the surrounding areas.  If possible, a minimum of 10 per cent hardwood share must be secured within the afforestation areas on the individual property.



Priority must be given to Norwegian species in afforestation measures.  Foreign species may be utilised where the establishment of satisfactory re-vegetation production is a problem.  Other foreign species may be used on a smaller scale for producing special quality products. The multiplying effect of foreign species must be controlled through proper forest management and by avoiding species of high or risky spreading capacity. 



Afforestation measures must take due consideration of heavily used trails and cross country skiing paths in order to maintain the valuable experience related to the use of these trails and paths.  Plantations must not be established within 2.5 metres of such trails and paths.



2.2	Areas of Biological Importance - Key Biotopes

Natural forests are large virgin-like forest areas of special importance to biological diversity.  The quality of the natural forest within the productive forest area must be maintained, primarily through the standards for forest area protection, key biotopes, harvesting methods, 



mountain forest, forest roads, bogs and wetland forest, old large trees and dead wood.  Until these standards are revised, an evaluation will be made of the need for additional forest management regulations for these forest areas.



The registration of key biotopes will be implemented and their values will be documented and maintained.  The economic responsibility of the forest owner is limited to 0.5 hectares on 



properties less than 50 hectares, and 1 per cent of the productive forest area on the larger properties.  Until the results of ongoing research projects are made available, the forest owners may have key biotopes registered based on existing knowledge.  Until the key biotopes are registered for a specific property, a cautious approach shall be taken and the values in likely key biotopes should be protected until competent professionals can make a registration.



2.3	Bogs and Wetland Forest

Normally, new establishment of drainage ditching on bog and forest wet land must be avoided.  As an exception, drainage ditches may be constructed following a special registration documenting that the work is not affecting bogs and forest wet land that are rich or rare or that include special biodiversity values, special landscape values or have significance for recreational activities.  Drainage maintenance and supplement ditching may take place if the need for restoring key biotopes is not present for this vegetation type on the property in question.



As far as possible, in view of the stability and revegetation of the local species, closed stand felling systems must be used in forest wet lands and in the bordering zones along dry forest land.  Clear-cut harvesting must not be applied in bogs.



Where natural conditions exist, through forest management and cutting systems, a multilevel forest stand must be maintained or developed in the bordering zones adjacent to bogs.  Arrangements must be made to maintain the local species mix within the border zone.



2.4	Cultural Landscapes

Where natural conditions exists, stable edges of forest must be maintained and developed surrounding valuable cultural landscapes through forest management and cutting practises.  Efforts must be made to maintain a local mix of species within these edges and, as far as possible, a considerable amount of hardwood should be included.



2.5	Distribution of Species

Arrangements must be made through forest management practices for utilising Norwegian species. In the established national forest regions, foreign species may only be used where problems exist in establishing a satisfactory reforestation using deciduous species and, to a lesser degree, in production of special quality products. The multiplying effect of foreign species must be controlled through forest management practices and by avoiding the use of species of high or uncertain spreading capacity.



Where climatic and soil type conditions allow, hardwoods should feature prominently, through individual stands of hardwood, hardwood groups and as individual trees, including old, large hardwood trees.  On individual property, a 10 per cent hardwood share must be the general rule.



A mixture of spruce and fir should be preferred where conditions make this possible.



Species that are rare in the local area must be safeguarded and/or encouraged through forest management measures.



2.6	Fertilising

The forest must be managed in such a way that nutritional leakage and nutritional loss is kept to a minimum.



Areas of special environmental importance must not be fertilised.  In order to increase forest growth, fertilising may be applied to suitable vegetation types such as lichen forest, heather- whortleberry forest, huckleberry forest and blueberry forest.  Peat land may be fertilised where the revegetation has already been established.  Vitality fertilising and lime application may be performed when it has been verified that forest vitality is impeded due to lack of nutrition or imbalance and the scientific verification of the positive effects of fertilisation has been made.



During fertilising the forest, border zones along lakes and running water must be avoided in order to prevent run-offs.  Fertilisation must not take place until the snow-melting phase is completed. In addition, the fertilising process must be adapted to prevailing weather conditions to minimise any nutrition leakage.



2.7	Forests Affected by Fire

Following forest fires exceeding 0.5 hectares in older forests, 0.5 hectares must be left untouched for a period of 10 years.  For fires in older forests covering less than 0.5 hectares, the entire area must be left untouched for 10 years.



2.8	Forest Area Protection

Forestry measures that may adversely affect or destroy the resource base must not be applied, (see the Forestry Act decisions on forest protection).  Redirected use of woodland for other purposes is permissible only after the authorities have made a total social evaluation of the proposal and have issued the necessary authorisation. 



2.9	Forest Roads

Recreation and environmental values, in addition to general forest use and other commercial land use, must be duly considered during the forest road planning and construction stage.





Road location and road standards must be planned in such a way that natural disturbances are minimised.  The alignment must, as far as possible, be adapted to the landscape, and the road must be constructed without heavy cuts and fills.



During the planning stage of new forest road construction, the forest owner must be able to document that the road location does not interfere with areas of registered particular environmental values.  New forest road construction in larger continuous forest areas with 



particular environmental and recreational values due to limited extent of technical interference should be avoided.  This also applies to "Class 3" road construction in the permanent water protection areas of the community plan.



In marginal forest areas where alternative use of the areas is of major importance, simple road solutions such as tractor roads and winter season roads should have priority.



2.10	Harvesting Methods

The harvesting potential must be realised within the framework of economic considerations, biological diversity and other environmental factors.  The selection of harvesting methods and the implementation of the harvest must be adapted to local conditions, such that local environmental qualities are maintained and the conditions are in place for a satisfactory re-vegetation of species suitable to the local growing area.



Where economic and biological conditions allow, a closed stand selection felling must be applied in spruce re-vegetation harvest.  The use of closed stand selection felling in spruce-dominated forests assumes that adequate stability is present among the remaining standing trees and that the harvesting method allows for a satisfactory reforestation under existing local conditions.  Very small clear-cuts may be applied when the natural reforestation possibilities are satisfying.  If conditions do not allow for natural reforestation, clear-cutting systems should be used, followed by planting or seeding.

Pine forests must be reforested through seed stand felling systems where conditions are suitable, or through alternative harvesting methods that prepare the way for natural reforestation.  Clear-cut systems and planting must be used when shifting to alternative species, or when conditions for natural re-vegetation are not present.

Closed felling systems must be used in broad-leaved deciduous forest where suitable to establish adequate re-vegetation.  Alternative species should generally not be introduced in broad-leaved deciduous forests, with the exception of oak forests in weak and medium site classes.

The size and shape of the clear-cut areas and seed stand felling areas must be adapted to the landscape formations.  In heavily used recreational areas emphasis must be placed on the reduction and variation of the re-vegetation areas.

Debris from the harvesting process must be removed from creeks, rivers, lakes and heavily used trails and cross-country skiing trails upon completion.













2.11	Herbicide Spraying

Spraying in the forest is, in general, inadvisable.  Spraying must for precautionary reasons be subject to strict practices.  The need must be reduced as far as possible through variation in harvesting methods and silvicultural methods.  Where this does not produce satisfactory results, spraying may be used when it is clearly more effective than mechanical methods in preventing that grass, herbs and hardwood vegetation obstruct desired reforestation.



Spraying must not take place on re-vegetation that on average exceeds a height of 2 metres.  In much used recreational areas, emphasis must be placed on the landscape qualities and the visual experiences related to the varying hardwood element, and this element must not be significantly reduced by the activity.



2.12	Heritage Sites

In addition to safeguarding automatically protected heritage sites, adequate respect must be shown for other valuable heritage sites.  Consideration for known heritage sites must be included in the future forest management plans.



2.13	Landscape Ecology

Landscape ecology considerations exceeding the individual stand evaluation must be maintained in the forest planning and management on individual forest areas exceeding 1 000 hectares.  On smaller forest areas, important landscape features must, as far as possible, be considered independent of the property boundaries.



A complete landscape ecology management includes inter alia:

locally adapted forest management

consideration for the visual appearance of the local landscape

percentage of old forest

the need for restoring biotopes

recreation – trails, cross-country skiing trails

forest roads

mating areas for capercaillie, game biotopes.



2.14	Long-Term Wood Production

On areas where natural re-vegetation is considered following harvest, the felling must be done such that the re-vegetation may be established soonest possible. If natural re-vegetation proves unsuccessful, silvicultural measures must be initiated.



In areas where planting or seeding is considered following harvest, planting or seeding must be completed as soon as this is justifiable and practical. 









The possibility of utilising the quality production of the area must be emphasised through silviculture and thinning and the construction of a forest that forms variation in harvesting and re-forestation methods.



2.15	Mountain Forest

Within the protected forests bordering the mountains, efforts should be made to promote and maintain a traditional forest character.  To meet this objective, the harvesting methods must as far as possible follow the «mountain forest harvesting system» for spruce.  Smaller clear-cuts and smaller seed-stand felling systems should be applied to fir trees so as to make reforestation possible.



2.16	Off-Road Transport

An attempt must be made to avoid damages to the terrain during the log terrain transport that are visually negative and that may cause water run-off and erosion.  In areas with a considerable amount of low-bearing capacity soil, and where the risk of terrain damage is extensive during the summer season operations, the log transport must preferably take place on frozen or snow-covered ground.



Trails and cross-country skiing tracks that are extensively used, and roads of cultural and historical value must not be utilised for log transport if other practical solutions are available.  The exception is trails and tracks that are located on already existing routes prepared for log transport or where an agreement states that the route can be used both for log transport and for recreational purposes.  An exception to the principal rule may be made in cases where alternative transport routes would have an even greater adverse effect on the environment and on recreational activities.



Wheel tracks creating water run-off and erosion, transport damage to heavily used trails and tracks, and other substantial damage must be repaired as soon as moisture conditions permit following the completion of the transport phase.



2.17	Old, Large Trees and Deadwood

In the harvesting process, an average of 5-10 wind-resistant trees must be left standing per hectare as eternity or lifetime trees, possibly in groupings.  The eternity trees should preferably be selected among the older trees in the stand, and consist of both dominating and possibly exceptional species.  Preference given to eternity trees should particularly involve forest trees of great visual value, trees containing bird nests, old large aspen trees and older hardwood trees where the branches have been cut for cattle feeding purposes.



Eternity trees that die must be left standing.



Large windfalls that have been on the ground for more than 5 years must be left in the forest. Damage to dead trees during their middle and late deterioration stage must be avoided by any forest operation.



2.18	Outdoor Recreation

Experiencing outdoor life is a major part of recreational activity.  Forest management activities must consider maintaining the quality of these experiences, especially along foot trails and cross-country skiing paths.



The public has the right of free access, including the right to pick berries and mushrooms, within the framework set by the Recreational Act and other legislation.



All commercial activity in woodland areas must be conducted in such a way that the de facto content of free access is maintained.



2.19	Protection of Genetic Material – Forest Trees

Gene-modified plant material must be avoided.  In other respects, official regulations on the use of seeds and plants must be adhered to.  This implies inter alia:



On reforestation, the seeds and plants applied must be adapted to the local climatic and other local conditions.

The relocation of species and provenance must be carried out with due consideration.

The origin of seed and plant material used must be documented and kept on record.

The genetic variation of the forest trees must be given due consideration and attention.



2.20	Scarification

Scarification may take place in the vegetation areas, where the measure creates a positive effect on the reforestation and the establishment of new forests.  Scarification must be accomplished following careful procedures where adequate consideration is given to heavily used trails, creeks, erosion and heritage sites.  Primarily ground surface treatment methods must be applied. On slopes with erosion potential, continuous rows are not allowed.



2.21	The Work Force and Skills

The forest owner must see to it that the person assigned to forestry work on his/her property receives relevant information on the known environmental value of the forest. The person performing this work must have adequate knowledge in proper and sustainable forest management.



The forest owner, and/or the person performing forestry work for the owner, must have knowledge of working techniques and first aid, including the prevailing set of rules on health, environment and safety related to forest operations.



The forest owner and/or the forest manager must be able to document the fact that the safety and welfare considerations in general use are being safeguarded by both employees and contracting companies.



The forest owner working in his/her own forest must adhere to the general safety regulations.



2.22	Waste Management

In relation to forestry work, the forest owner must assure himself/herself that the least possible waste and spill occurs, and that any waste that does occur is properly handled. This includes inter alia:



All waste such as oil cans, gasoline cans, grease tubes, tires, parts, plastic, wires etc. and discarded resting huts must be removed when the work is completed.





All special waste material such as oil, batteries etc. must be collected and delivered at officially approved disposal units where available.

To the extent possible, products should be used that allow for the return of empty packaging.  The packaging should be made from material that can be recycled.

Processing (harvesting) machinery that operates with large quantities of oil under high pressure must be equipped with devices that limit oil spill to a minimum in the event of hose breakage.

Any oil spill from machinery in forest operations must be sealed as soon as possible.  The machines must be kept clean in order to detect leakage as soon as possible.

Felling machinery should, as far as possible, utilise environmentally friendly chain oil and in general reduce consumption as much as possible.

All oil bearings and fuel tanks must be secured against leakage and potential sabotage. 

Fuel must not be stored close to potable water (a minimum distance of 50 metres) to avoid contamination.



2.23	Water Protection

A multiple level border zone must be maintained or developed against water and watercourses1 where natural. The border zones contain many important ecological functions and serve a number of important functions related to nature environment and water quality, to the landscape and outdoor recreation life, and for this reason must be adjusted in width and function according to local conditions.



Transport in the direct vicinity of, and crossings of watercourses, must take place with minimal damage to border zone and the riverbank/riverbed.

Forest management alongside watercourses must take appropriate consideration for established resting areas, fishing and swimming sites, and heavily used trails and tracks.

�3.	Criteria and Indicators for Sustainable Forest Management in �	Norway

3.1	Introduction

The following 6 Criteria from the “Helsinki process” are being used as the basis for Criteria for sustainable Norwegian forest management;



Maintenance and appropriate enhancement of forest resources and their contribution to global carbon cycles

Maintenance of forest ecosystem health and vitality

Maintenance and encouragement of productive functions of forest (wood and non-wood)

Maintenance, conservation and appropriate enhancement of biological diversity in forest ecosystems

Maintenance and appropriate enhancement of protective functions in forest management (notably soil and water)

Maintenance of other socio-economic functions and conditions.



WG2 adopted standards on sustainable Norwegian forest management on 27 March 1998. These shall (equal objectives);



-	be based on national legislation and international agreements



-	in general maintain the qualities of the natural forest and secure the diversity of ecosystems and species in Norwegian forests. The standards shall furthermore ensure that the forests in Norway, in both the short and long term, offer foundation for populations of indigenous species in Norway which are capable of existence



-	ensure that the significance of the forest in a climatic aspect is maintained. The standards shall furthermore enable an increase in the contribution of the forest in terms of the climate



-	ensure a reduction in pollution from forest operations



-	contribute to the conservation of heritage sites and to maintain and develop the cultural landscape



-	secure the basis for an active utilisation of the forest resources and that the profit and added value shall be maintained at a satisfactory level. The standards shall furthermore contribute to the sale of Norwegian forest products on the international market



-	secure that future generations are assured a resource base that is at least equal to the present level, and furthermore provide the opportunity to continue development of the resource base in terms of both volume and quality



-	secure possibilities for maintaining and further developing the forestry contribution to the future life in rural districts





-	ensure that the forests in Norway offer the basis for varied outdoor recreation including valuable nature experiences



-	contribute to ensuring that the people employed in the forest sector are offered a secure working environment in terms of health and security



-	secure consumer interests.



Through the set of indicators, the present situation and the development of the Norwegian forests will be evaluated against the objectives established by WG2 on the work on standards.  This will, inter alia, be a tool to define possible revisions of the standards.



All quantitative indicators from the Helsinki process are included in the set of indicators.  In addition, several indicators that are essential in order to expose the situation / development in the Norwegian forest / forestry are added.  Furthermore, in the process on selecting indicators the possibilities of obtaining numbers for the indicators were emphasised.  The indicators apply both at national and county level, if not otherwise specified.  It should also be pointed out that the indicators will be used to construct time series to the extent this is possible.



When the final set of criteria and indicators were established, a restructuring was made of the preliminary set of criteria and indicators adopted by the WG2 in June 1996 (see the Living Forests’ Report 2).  The tentative set, including 6 criteria and 160 indicators, was to a great extent based on the criteria and indicators from the “Helsinki process”, but including a relatively comprehensive structural adjustment.  At that time, tentative criteria were adopted regarding;



-	Creation of Value

	The infrastructure that ensures economic viability is to be maintained or if possible further 	developed.  Permanent deterioration or reduction of the forest area must be avoided.  The owner 	of the forest must be actively committed to long-term management which will ensure economic 	benefits for both the forest owner and the society as a whole, as well as enhancing the social and 	economic well-being of forest workers and local communities.  All afforestation must respect 	the need for biological diversity.



-	Biological Diversity

	The forest must be managed such that the natural biological diversity of the forest landscape is 	maintained.  The criterion includes attention to diversity wealth on the levels of ecosystem, 	species and genes.



-	Environmental Influence and Environmental Tolerance

	The forest must be managed such that the resilience and natural dynamics, structure and 	processes of the forest ecosystem are maintained.  Forestry measures must be formulated to 	avoid environmental strains, such that the forest’s capacity to tolerate impact are maintained or 	improved.



-	The Forests’ Protective Functions

	The forest must be managed such that its protective functions regarding to climate, soil and water 	resources are attended to.







-	Social and Cultural Conditions

	The forest must be utilised such that the use of the forest by the general public is secured and that 	cultural heritage sites are conserved.



-	Management and Participation

	The production of timber must be part of a comprehensive management plan, formulated 	transparently and with the participation of all groups concerned.  The management must be based 	on research and development work.  Emphasis must be placed on competence building within the 	forest trade and on public information.



WG2 in their final set of criteria and indicators emphasises an increased harmonisation with the criteria established by the “Helsinki process”, compared to the tentative criteria from 1996.  The set of criteria and indicators is considered as a tool to control and document the situation and the development in the Norwegian forests.  It is an assumption that this could be internationally used as a documentation of sustainability of Norwegian forests.  In this aspect it is clearly to an advantage to stay to the structure developed through the common European criteria.  This is the reason behind the WG2 decision to stay with the “Helsinki Criteria” in the final version of the set of criteria and indicators.



The number of indicators is also considerably reduced compared to the tentative set of indicators from 1996.  In addition to the common European indicators, only indicators that have proved relevant to enlighten actual problem approaches in the work on standards have been included.



3.2	The set of Criteria and Indicators

The following tables describe the Living Forests Criteria and Indicators.  It is emphasised that it is assumed that the set of criteria and indicators may be developed further through their use.  Regarding some individual indicators, it is as an example, not clearly defined what data that should be applied to establish the number relevant to that indicator.  In those circumstances it may be relevant to evaluate various data sources.  It is also possible to obtain useful information by combining individual indicators from the various tables.































Criterion 1

Maintenance and appropriate enhancement of forest resources and their contribution to global carbon cycles��Scope�Indicator��Forested area and use of the areas�- Total forested area (cf. Helsinki 1.1.a - Area of forest land and�  other wooded land and changes in area)

- Productive forested area (cf. Helsinki 1.1.b - Area of productive�  forest land)

- Economical operable area (cf. Helsinki 1.1.c - Area suitable for�  commercial forest operations)

- Productive forest area - distribution of species�  (cf. Helsinki 1.1.d - Tree species distribution)

- Productive forest area - distribution of dominating crown �  height levels (cf. Helsinki 1.1.e - Productive forest area classified�  by forest type)

- Productive forest area - distribution of ownership sizes�  (cf. Helsinki 1.1.g - Area of productive forest land belonging to�  private owners, distributed by size classes (%))

- Productive forest area - distribution of age classes�  (cf. Helsinki 1.1.h - Productive forest land classified by age�  structure)

- Productive forest area - distribution of origin (Natural �  revegetation, planted; Norwegian / foreign species)�  (cf. Helsinki 1.1.i - Forest and other wooded land classified by�  origin)

- Productive forest area - distribution of vegetation types and�  cutting classes��Increment and volumes�- Standing volume (cf. Helsinki 1.2.a - Changes in total�  volume of the growing stock)

- Standing volume - distribution of site classes (cf. �  Helsinki 1.2.b - Changes in mean volume of the�  growing stock on forest land (classified, in appropriate,�  according to different vegetation zones or site class)

- Standing volume - distribution of age-classes (cf. �  Helsinki 1.2.c - Changes in age structure).

- Standing volume - distribution of diameter dbh �  classes (cf. Helsinki 1.2.d - Changes in diameter �  distribution classes)

- Standing volume - distribution of species�- Annual increment

��Carbon balance�- Annual absorption of CO2 in forests (cf. Helsinki 1.3 - �  Total carbon storage and changes in the storage in forest stands)

- Stored carbon

- Energy content of the annual harvest

��





Criterion 2

Maintenance of forest ecosystem health and vitality���Scope�Indicator���- Influence / deposition in relation to the tolerant limit of�  sulphur, SO4  (cf. Helsinki 2.1 Total amount of and, changes over

  the past 5 years in deposition of air pollutants)

- Influence / deposition in relation to the toleration limit of�  nitrogen Nox (cf. Helsinki 2.1 Total amount of, and changes over �  the past 5 years in deposition of air pollutants)

- Tree-crown density (cf. Helsinki 2.2 Changes in serious�  defoliation of forest using the UN / ECE and EU defoliation�  classification over the past 5 years)

- Annual forested areas seriously affected by insect and fungi�  attacks (cf. Helsinki 2.3 Serious damages caused by biotic or �  abiotic agents)

- Annual forested area affected by forest fires, distributed on�  younger and older forest (cf. Helsinki 2.3 Serious damages�  caused by biotic or abiotic agents)�- Number of forest fires (cf. Helsinki 2.3 Serious damages caused�  by biotic or abiotic agents)�- Annual forested area seriously affected by wind felling (cf.�  Helsinki 2.3 Serious damages caused by biotic or abiotic agents)

- Annual forested area seriously affected by game (red deer and�  mouse) (cf. Helsinki 2.3 Serious damages caused by biotic or�  abiotic agents)

- The nitrogen balance of the soil (cf. Helsinki 2.4 Changes in�  nutrient balance and acidity over the past 10 years)

- Soil acidity (pH)

- Aluminium deposition in the soil��



































Criterion 3

Maintenance and encouragement of productive functions of forest (wood and non-wood)��Scope�Indicator��Forest production

�- Balance between annual increment and annual reduction of�  wood (cf. Helsinki 3.1 Balance between growth and removal�  over the past 10 years)

- Share of forested area covered by forest management plans�  (cf. Helsinki 3.2 Percentage of forest area managed according�  to a management plan or management guidelines)

- Plan-covered areas where the Living Forests Standards are�  applied

- Annual extent of various silvicultural activities (area):

	- planting

	- young forest treatment

	- scarification

	- fertilising

	- spraying

	- afforestation�- Annual construction of forest tractor roads and forest truck�  roads, share of reconstruction and new construction

- Productive forest area and related skidding / yarding distance

- Annual harvesting volume

- Area of properties being harvested the last 10 years

- Regeneration areas related to various cutting methods

��Non-wood forest products�- Population sizes of important game species (cf. Helsinki 3.3�  Total amount of and changes in the value and / or quantity of�  non-wood forest products)

- Amount of game harvested (cf. Helsinki 3.3 Total amount of�  and changes in the value and/or quantity of non-wood forest�  products)

- Amount of berries harvested (cf. Helsinki 3.3 Total amount�  of and changes in the value and/or quantity of non-wood forest�  products)

- Amount of mushroom harvested (cf. Helsinki 3.3 Total�  amount of and changes in the value and/or quantity of non-�  wood forest products)

- Extent of outfield grazing area

��



















Criterion 4

Maintenance, conservation and appropriate enhancement of biological diversity in forest ecosystems��Scope�Indicator��Representative, rare and vulnerable forest ecosystems�- Natural forest areas (cf. Helsinki 4.1 Changes in area of�  natural and ancient semi-natural forest types)

- Nationally protected forest areas (cf. Helsinki 4.1 Changes�  in area of strictly protected forest reserves)

- Forest areas subject to special management regulations (cf.�  Helsinki 4.1 Changes in area of forests protected by special�  management regime)

- Share of productive forest area where key biotope registrations �  have been made

- Size of area with key biotopes���Endangered species�- Total number of forest species (cf. Helsinki 4.2 Changes in�  number and percentage of threatened species in relation to total�  number of forest species)

- Number of endangered species divided in categories (cf.�  Helsinki 4.2 Changes in number and percentage of threatened�  species in relation to total number of forest species)

��Biological diversity in productive forest�- Extent of seed production plantations (cf. Helsinki 4.3�  Changes in the proportions of stands managed for the�  conservation and utilisation of forest genetic resources)

- Extent of seed collection stands (cf. Helsinki 4.3 Changes in�  the proportions of stands managed for the conservation and �  utilisation of forest genetic resources)�- Share of mixed forest stands (cf. Helsinki 4.4 Changes in the�  proportion of mixed stands of 2 - 3 tree species (on productive�  forest land)

- Annual reforestation area (cf. Helsinki 4.5 In relation to total�  area regenerated, proportion of annual area of natural�  regeneration)�- Share of natural regeneration / planting (cf. Helsinki 4.5 In �  relation to total area regenerated, proportion of annual area of �  natural regeneration)�- Annual planted area of foreign species

- Share of broadleaf dominated forest

- Number of trees exceeding 30 and 45 cm in dbh

- Areas of cutting class V+30%

- Areas of cutting class V+50%

- Amount of dead trunks, divided on species, classes of break �  down and size classes at breast height (dbh)

- Bogs and wet-land areas divided on classes

- Annual area of new wetland drainage construction

- The share of productive forest area being dominated by spruce �  in afforestation regions

�- The share of productive forest area being afforestated by �  silvicultural activities in afforestation regions

- The shares of each vegetative class being afforestated

- Non-economical operative forest areas

- The extent of important key biotopes (capercaillie, woodpecker �  species, marten and blueberry)

- Harvesting in the months of May and June���



Criterion 5

Maintenance and appropriate enhancement of protective functions in forest management��Scope�Indicator��Soil erosion�- Forested areas with soil protection as the main objective (cf.�  Helsinki 5.1 Proportion of forest area managed primarily for soil 	protection)

- Forest area with clearly defined erosion problems

- Area of protection forest

��Water protection in forests�- Forest area where protection of water resources is the main �  objective (cf. Helsinki 5.2 Proportion of forest area managed �  primarily for water protection)

��Forest protection�- Area of protection forest���













































Criterion 6

Maintenance of other socio-economic functions and conditions��Scope�Indicator��The social importance of the forest sector�- The forest sector share of Gross National Product (cf. Helsinki�  6.1 Share of the forest sector from the gross national product)

��Outdoor recreation�- Forest area available to outdoor recreation (cf. Helsinki 6.2 �  Provision of recreation, area of forest with access per inhabitant)

- Forest area regulated as outdoor recreation area

- Forest area functioning as city recreation area, ref. to the local �  municipality plans

- Area exceeding 5 kilometres in distance from major technical �  encroachments (wilderness areas)

- Area exceeding 3 kilometres in distance from major technical �  encroachments

- Share of cutting class IV and V located within the high �  elevation protection forest

��Employment�- Employment within the forestry sector (cf. Helsinki 6.3 Changes �  in the rate of employment in forestry, notably in rural districts)

- Man years (full time) employment in the forestry sector

- Accidents in forestry���Research and trade education�- Contractors / forest workers with professional trade certificate

- Number of individuals participated annually on courses like �  “Biological Diversity in Forests”, “Actively Forestry”, �  “Economic Forestry”, “Heritage Sites in Forests”, “Course on �  Standards for Sustainable Forest Management”, “Forest �  Management Planning Courses” etc.

- Research and development efforts related to forest and forestry �  in the local communities

��Public participation�- Extent of general forest surveys in the municipalities

- Other plans and processes where the public has the right to �  participate and examine the proposals

��Cultural values�- Forest area where heritage site surveys / registrations have �  been made

- Forest area where cultural landscape surveys / registrations �  have been made���

















Indicator Objectives



Share of felling classes IV and V in the high elevation protection forest



An old forest appearance shall be maintained on a minimum of 50% of the high elevation protection forest areas (forests bordering the mountains). This must be evaluated on the basis of the data on the individual counties being available at any time at the Norwegian Institute of Land Inventory (NIJOS) / the National Forest Inventory. Where the database is satisfactory, this objective shall be evaluated on smaller units than the county level. The term “old forest appearance” is in this connection defined as felling classes IV and V.

















































































4.	Concepts



Biological Old Forest

In a professional sense, over-mature forest.



Broad-leaved Deciduous Forest

The broad-leaved deciduous trees include elm, ash, beech, oak, hazel, lime (basswood), maple and black alder. A forest being dominated by one or more of these species is considered as broad-leaved deciduous forest, if such a combination exists or is under development on the area and is considered stable over time. Clear-cuts or areas with individual scattered broad-leaved deciduous trees are not considered as being broad-leaved deciduous forest.



Older Forest

Forest within felling classes IV and V.



Mountain Forest Harvest

Partial cut and clear-cut of groups less than 0.2 hectares in the high elevation forest.



Foreign Species

Species that do not occur naturally in Norway.



Gene-modified Plant Material

Plant material where the inheritance characteristics are altered through manipulation measures in a manner that may not be accomplished through traditional plant breed improvement.



Border Zone

Natural ecological transfer zone between various biotopes. The intention is to maintain or improve ecological functionality.



Class 3 Areas in a Community / Municipality Regulation Plan Area for Permanently Protected Water

Areas that are given status as “Class 3 Areas” in a community / municipality regulation plan area, and as being defined in the national guidelines by the Norwegian Ministry of Environment on permanently protected water. In these guidelines, the communities/municipalities are recommended to make an area classification into 3 classes within the 100-metres zone along the watercourse and in other valuable parts of the drainage area of the permanently protected watercourse. The Class 3 Areas are the most valuable areas, and the areas that have been given this status, technical encroachment should be avoided.



Closed Stand Felling Systems

Felling that either is limited to an area less than 0.2 hectares, or where a minimum of 160 trees per hectares are left following harvest operation. Includes felling systems as selective felling, partial felling, leaving saw log timber stand, crown protective felling, group felling and mountain forest felling.









Wind Falls

Dead trees (stems) lying on the ground.



Key Biotope

A key biotope is a well-defined management area being established in order to maintain or develop valuable biotopes that are not being adequately protected through present forest operations. Reference is made to Report 9 where the term is further explained in the section on standards titled “Biological Important Areas – Key Biotopes”.



Herbicide Spraying

Area spraying using plant protection means as a silvicultural activity to reduce the vegetation competition.



“Styva” Trees

“Styva” trees are usually old hardwood trees where branches and the top have been cut and utilised as domestic cattle winter-feed. “Styva” trees are the same as “de-leaving” trees.



Forest Wetland

The Norwegian Institute of Land Inventory (NIJOS) definition applies. This implicates that forest wetland include the vegetation types lowland willow swamp forest, spruce-birch swamp forest and broad-leave-willow forest.



Water-Courses

Water, streams and continuous creeks being at least 1 metre wide and year around running water.



1 In this content, watercources include lakes, rivers and continuous creeks of minimum 1 metre width running all year around.
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