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Summary

It has been shown that development and management cannot be considered sustainable unless the scarcest natural resources, including the remaining natural forests, are preserved. Sustainable forestry should exclude silvicultural intervention in remnants of old-growth forests for the sake of a “multiple function” paradigm. Sustainability of forestry policy does not exclude any particular techniques or tools if appropriately applied with regard to the spatial scale and specific situation of an ecosystem. It should embrace both large protected areas, small key habitats, as well as a wide range of multiple-use forests where silvicultural techniques, including agroforestry, can be applied if justifiable. The preservation of natural ecosystems and restoration management should be internationally recognized as basic criterions of sustainable development. They are responsible for biodiversity protection, basic and applied knowledge of natural processes, and the quality of human life.

The Białowieża Primeval Forest (BPF), Poland, is a training ground where multiple of management and preservation reveal their acute forms, providing an exceptional study case. Conflicting concepts of forest management and preservation of natural processes are reflected in the entire natural and cultural complex. Future BPF management should embrace all aspects of the area: ecological, social, historical and economical. Therefore, it should refer to the ancient tradition of forest protection which involved the participation of local people, and led to an intricate but resilient entity. For this purpose, adjustment of institutions to the character of the area is necessary. Both financial and political support will be critical to successfully preserve the BPF and restore positive human attitudes. The vision presented in this report refers to the state-of-the art conservation concept known as “Parks-for-Life”. It also adopts the experience of US national parks that have secured the preservation of their natural processes in protected areas and contributed largely to their local, regional and national economies.

The analysis presented in the report has led to the following conclusions:

1. Monetary evaluation of natural areas does not cover most of intrinsic values and their importance to humanity. Therefore, it cannot be regarded as an ample approach to support conservation needs.

2. The preservation of natural forest remnants in order to secure perpetuity of natural processes, such as the role of natural disturbances, is indispensable to the sustainable development of human societies.

3. Multipurpose forestry should be considered at an appropriate spatial scale, and involve wide spectrum of forestry practices and conservation regimes. Ecologically sustainable forestry on a wide scale does not exclude intensive short rotation management in certain areas. That is, if it does not compromise preservation of natural and semi-natural ecosystems, and does not lead to depletion of biodiversity and site productivity.

4. The Białowieża Primeval Forest (BPF), in northeastern Poland, covers the last tracks of natural deciduous forests in the Northern Hemisphere, representing the temperate climatic zone. Inappropriate institutional and management applications have deteriorated the ecological state of the forest, and undermined its unique developmental potential for local communities. In particular, the misconceived “multipurpose forestry”, applied at the micro scale level of the ecosystem, has been responsible for the irreversible loss of old-growth forests and their specific biodiversity. Thus, the European conservation  legislature appears to be inadequate in providing conservation assistance to the BPF. This is for lack of a European “wilderness act”, which would enable the best preserved natural forests to be kept “wild forever”.

5. The BPF’s ecosystem requires a uniformed approach to its management, with priority placed on preservation of its natural processes. The concept of “Parks for Life”, involving various protection zones, promoting development of sustainable tourism and referring to the rich traditions and history of the region, is the most recommendable way to manage the BPF. The Białowieża National Park should be considered as paramount to the social, economical, and ecological systems of the area. Economic mechanisms involving the international community, and institutional approaches could secure the participation of local people in the decision making process. Successful multi-party agencies in the USA, involved in the management of protected areas, could be adequate models for BPF.

6. The BPF should be better explored as an international training center for conservation, restoration, and rural development. The theoretical and scientific status of this area should be accompanied by a model natural forest status, recognized worldwide by forestry and conservation authorities.

7. Necessary institutional changes (i.e. extension of the national park onto the entire Polish BPF, establishment of the Białowieża Forest Agency) should be supported by the whole EU community. In particular, sound financial mechanisms (such as a “European natural forest supply price” and “the Białowieża endowment fund”) should be implemented to support adequate preservation measures and sustainable local development.

8. Simultaneously, a program for revitalizing local communities, by referring to their rich and diverse traditions and history should be developed.
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Comrades of Lithuanian kings, ye trees
Of Switez, Kuszelewo, Białowieża,

Whose shadow once the crowned heads did cover

(…)

Ye woods! The last to hunt among you there

Was the last king great Witold’s cap to wear,

Last happy warrior of Jagiello’s race,

Last Lithuanian monarch of the chase.

Trees of my fatherland! If heaven will

That I return there, shall I find you still?

(from: A. Mickiewicz: Pan Tadeusz, translated by K. Mackenzie, London 1964)

Foreword

The present report is an attempt at a holistic approach to the problem of nature preservation in terms of its role in biodiversity conservation, development of local economies, scientific knowledge, management practices and human culture. The case of the Białowieża Primeval Forest (BPF), on the border of Poland and Belarus, though unique, seems to concentrate many of the major problems and ambiguities that are being faced by humanity at the turn of millennia. These are, in particular, the valuation of non-market benefits, preservation vs. management, conservation vs. development, the future of rural traditions and cultures, and the role of the international community in nature preservation.


Over ten years of campaigning for the protection of the BPF has yielded a sizeable dossier of publications, official correspondences, case studies and raw data. I would certainly provide very interesting material for professional analyses form the historical view point of the conservation movement, sociology and political sciences. Although I had no ambition nor adequate background to fully explore all available information on the BPF and its conservation/management, the fellowship at SUNY-ESF
 has given to me an opportunity to look at these problems from a global perspective and that of the American experience in the management of natural areas. It allowed me to address two different goals: (1) to present in a general context the case of sustainable development in the BPF and (2) to propose solutions, based on other experiences, that could meet the specific dilemmas of the BPF.


Over ten years of discussion, negotiations and tough arguments on the future of the BPF has shown the great deal of difficulty within Poland, and not only by outsiders, in comprehending the complexity of the overall situation. This experience teaches us that using simplistic approaches, based on generalizations and the implementation of vague, though sometimes very politically and ecologically correct concepts, is often deceptive. It can put at risk the future of this sensitive matter in what I termed the socio-ecological entity of the Białowieża Forest. That is why, without going into details, I have tried to present all aspects that, in my opinion, play a decisive role in the ongoing process and will be responsible for most of its outcome. I wanted this to contribute to a better awareness of those representatives of the international community willing to assist in the protection of the BPF, our common natural heritage. I hope this report can play an advocacy role, evoking the interest of governmental and private agencies in the preservation of this internationally renowned area and as a wise investment in biodiversity conservation, environmental security, nature and forestry education, and sustainable development.


Because the case described in this report embodies major dilemmas of nature conservation in the contemporary world, I believe that this study can be an inspiration to those who strive in other parts of the globe to address the problems analogous to those we have been dealing with in the BPF region. The board of the Society for Protection of the BPF has decided to recommend this report as an academic handbook to those who wish to participate in the Białowieża Forest Institute educational program (www.bfi.eco.pl). The present material can be a useful asset to college curricula as a case study illustrating the complexity of problems related to preservation of natural areas and in the context of economic development, culture and politics.

The report consists of three parts: (1) general discussion, (2) case study, and (3) model of the adaptive management system. Part one shows preservation of nature in the broad context of sustainable development. The attribution of values to natural areas, and nature conservation as an indispensable condition of sustainable development is discussed.

Part two, the case study, is a multidisciplinary review of the situation surrounding the Białowieża Primeval Forest. It includes a presentation of the ecology, historical background, analysis of institutional applications, and the economic, social, and political environment of the area. In addition, the report highlights the area’s natural and cultural values, its developmental potential, and the constraints and threats these face.

 Finally, part three, the adaptive management model answers the problems articulated in the first two parts. It embraces practical management of the area (in particular the zoning of protected regimes), institutional adjustments (such as a unified administration involved in both preservation and local development), and suggestions for initiatives heightening the efficiency of the system.

Introduction

Humankind has always utilized natural resources. Use of these resources in a primitive and extensive way, as practiced by our ancestors as well as contemporary indigenous peoples, has been “encoded” into regular pattern of ecosystem functioning. Human activity has become a permanent component of self-sustaining systems
.

Only recently has a drastic increase in our population, accompanied by intensive farming and industrialization, broken the direct, ancient links connecting people to their natural environment upon which they have depended. An extensive, “natural” way of ecosystem utilization has been outpaced by skyrocketing human demands. For example, the demand for space to be designated for intensive, highly controlled productions has been answered at the expense of natural areas. During the 19th and 20th centuries, progressing industrial and agricultural development, to the detriment of the natural environment, set the stage for the eventual emergence of modern type of ecological awareness in developed societies.

Realization of the progressing loss of species and their natural habitats has born a conservation movement, postulating the establishment of a system capable of halting the detrimental effects of development in the most valuable natural areas. This system embraces two fundamental concepts: national parks and wilderness areas, both developed and first applied in the USA. Although John Muir, a great defender of pristine nature, became an important contributor to the US Park system, his ideas were to be even better expressed in the wilderness concept. First officially mentioned in the New York State legislation of 1885
, and strongly advocated by Aldo Leopold, Robert Marshall

and Howard Zahnizer, Muir’s concept was eventually enacted as the unprecedented Wilderness Act, accepted by the US Congress in 1964.


In most circumstances, due to the greatly altered states of European ecosystems, conservationists there have only meager remnants of ancient forests scattered throughout anthropogenic landscapes to deal with. Lack of vast wilderness tracks in Europe has influenced their approach to nature conservation. To support greater biological diversity, a system of characteristics of landscapes has been put in place.


In a separate development in Africa, large national parks were created as sanctuaries of nature with rare wildlife species. Application of the American approach in African specific conditions (which historically have involved the continuous impact of nomadic people) has yielded controversies and met a great deal of criticism (e.g. Castilho and Herrescher 1995; Pearce 1997). Regardless of inadequacies that could be avoided, nature conservation in Africa faces far more serious objective problems than in North America. They include drastic economic changes, political instabilities, human population increases, and pressure from the international trophy market. Rigid park rules which impose constraints on the traditional lifestyles of indigenous people, and negative effects of tourism are under understandable criticism. The negative experiences of Africa are being used as arguments to question the very idea of territorial nature preservation (presented sometimes as inadequate or even inhumane). Instead, “sustainable management”, the brain child of the 1992 Earth Summit is being advocated
. Is it even justifiable to present the idea of a national park as excluding sustainable management? Therefore, what is sustainable management? What is a national park?

I. Preservation of natural forests as an element

of sustainable development

When does “sustainable management” really mean sustainable?

According to the World Commission on Environment and Development (1987) sustainable development is such a "development that meets the needs of the present without compromising the ability of future generations to meet their own needs." As development encompasses all kinds of human activity, “sustainable development” should assume sustainability in forest management. However, when is forest management sustainable?


From the standpoint of wood production, forestry is by definition sustainable. Forestry was invented when no further deforestation of the land was possible without compromising basic demand for wood. Prior to the time when appropriate silvicultural techniques were developed to secure continuity of a wood supply, there was no forestry but only mere exploitation. If, therefore, sustainable production is an inseparable characteristic of any kind of forestry, it should not be taken into consideration when discussing criteria for sustainable  forestry (in terms of sustaining biodiversity).


Besides being a branch of the economy and answering demand for wood, forestry influences and substantially modifies forest ecosystems, the richest terrestrial reservoirs of biological diversity. Biodiversity is commonly known as “a resource for which there is absolutely no substitute; its loss is irreversible on any timescale of interest to society (…)”. (Cowdy, 1997, other authors cited therein). Also how forests are managed directly affects their recreational value (e.g. Steward et al. 1992; Cowdy 1997
; Loomis 2000; Font and Tribe 2000)
. Rolston (1985) appropriated twelve types of values to wild areas, among which only the market type value can be related to the economical aspect of forestry
. By applying the criterion of sustainable development to forestry, sustainable forest management should secure continuity, not only of wood production, but of other functions, such as maintaining biodiversity. Although biodiversity is commonly accepted as an important benchmark for assessing forestry practices, the practicality of implementing this standard is still a source of serious contention (Bobiec et al. 2000a). This is because there is no common understanding of the term “biodiversity”. Mainstream economists, for the most part, disregard any meaning of biodiversity. For example, in their view only general biomass and its direct applicability matters. Therefore, species can be replaced by an equally “useful” one and there is no reason for preserving biodiversity (Solow 1993). Even if we were not to consider such an extreme, though not negligible opinion, the dispute over forest biodiversity is far from over.

Biodiversity is often presented as a mere quantitative measure expressing species richness (number of species per unit of area). According to such a viewpoint, the richer in species (regardless of their kind) the better ecosystems are. Some old-growth stands juxtaposed against secondary, highly fragmented stands, may reveal a lower general number of species. This may encourage intervention aimed at “enrichment” or “remodeling” of old-growth, the least suitable approach to such stands.

According to many ecologists, the most threatened kind of biodiversity is that related to late seral phases of forest development, almost totally absent in today’s temperate forests (e.g. Pielou 1995, Wesołowski 1995, Pugacewicz 1997, Nilsson and Baranowski 1997, Buchholz and Ossowska 1998). An unprecedented, multidisciplinary inventory of cryptogamus flora from a small section of the restricted area in Białowieża National Park, Poland, has confirmed an outstanding richness of plants, lichens and fungi related to decaying plant material (Chlebicki et al. 1996, Faliński at al. 1996). The great length of time involved in natural stand development is a critical factor in deciding the presence and survival of most old-growth indicator species. However, even when this theory is accepted, it does not necessitate mean a corollary agreement on the need to protect forest biodiversity.

Perpetuity of natural processes is not an independent variable, for a forest ecosystem is a multi-scale entity. Phenomena observed on any given level of spatial scale are influenced by processes occurring both at higher and lower levels. These phenomena also influence other processes at different scale levels. When one acknowledges the importance of decaying wood, but at the same time removes sick trees to reduce the potential for “pest infestation”, dead wood is prevented from accumulating. This in turn reduces the quantity of decaying wood leading to fewer connected microhabitats, which will affect the survival of many organisms depending on woody debris. The reduction of old-growth characteristics to the preservation of small, select patches actually prevents the natural processes of silvigenesis, which involves the entire forest ecosystem, and leads to old-growth development (e.g. Tilman 1994, Tilman et al. 1994, White et al. 2000).


Regardless of these presented doubts, European foresters have proposed two alternative approaches to management considered as sustainable. Both emphasize the importance of biodiversity conservation and multiple functions of forests. There are, however, distinct differences in their philosophies and applications. These differences result from the different environmental conditions of the regions from which where they were developed.

“A richer forest”

The first system is propagated in countries from which forestry is a substantial part of their economy. It was developed in Scandinavia as “a richer forest” program (Persson 1990). Allowing for intensive timber production, it emphasizes the importance of preserving all remaining patches of old-growth, considered as nuclei of biodiversity or  key habitats. In southern Sweden, for instance, there are small patches of original deciduous forest scattered throughout secondary spruce plantations. A well-developed information campaign emphasizes the importance of key habitats for preservation of biological diversity. It addresses landowners, management companies, citizen groups and individuals. Preservation of key habitats is required by national FSC (Forest Stewardship Council) standards. However, “a richer forest” does not unconditionally secure sustainable management. It can fail if the intensity of forestry practices (rate of timer extraction, use of pesticides, soil impoverishment, destruction, etc.) compromise future productivity of the forest, despite measures undertaken to preserve its key habitats. Additionally, if the area designated for conservation of a key habitat is too small, it will not guarantee its preservation. This is because such habitats had developed as elements of larger systems, not as separate, self-sustaining ecological units. Therefore, maintenance of old-growth elements of a forest require sanctity, not only for an isolated old-growth remnant but to a larger area, encompassing a so-called “minimum structure area” necessary to the perpetuation of all developmental phases (Oldeman 1983; Koop 1989; Bobiec et al. 2000). 

“PRO SILVA”

In regions with smaller forest coverage, and where forestry contributes less to the economy, the “PRO SILVA” method is applied. PRO SILVA is an acronym for: The Association of European Foresters Practicing Management Which Follows Natural Processes. A typical PRO SILVA representative and strong advocate is the Netherlands, a country where forests, dominated by young plantations cover merely 10 percent of the landmass area. Some major goals of PRO SILVA are compositional and spatial diversification of stands, and the promotion of native species. Significant subsidies have allowed a total replacement of clearcutting by the selective, individual removal of trees. According to the "PRO SILVA” method, every managed unit should simultaneously provide for both production and non production functions of a forest (Kuper and Maessen 1998). Due to the character of forests in most of Western and Central European countries, and effective public relations campaigns, the PRO SILVA approach also known as “multipurpose forestry” has become the dominant paradigm for these areas and is often identified with sustainable forest management.


The forestry practices gathered in Table 1 are unofficially ascribed to either one of two categories. Because the “good – sustainable forestry” concept was developed in opposition to “old – traditional forestry”, there is the temptation to idealize new forestry practices and discredit old ones. However, as Bobiec et al. (2000a) showed, any type of forestry practices is conditional and its suitability can only be assessed in reference to a particular situation. For instance, while clear-cutting practices in existing tree plantations does not undermine ecological sustainability, selective, single-tree cutting applied to last patches of old-growth may put their communities at risk.

Table 1. Terms used in defining sustainable and unsustainable forestry. Insufficient and deliberate classification may be deceptive.

Unsustainable forestry
Sustainable forestry

Production oriented

Schematic

Clear cutting

Even-aged stands

Monocultures

Exotic species
Multifunctional

Diversified, flexible

Selective, single-tree, group cutting

Uneven-aged stands

Mixed stands

Native species

Because of its high level of sophistication (no clearcutting or age rotation) the PRO SILVA method should be considered as a forest remodeling program, rather than part of the economy. Rich urban societies, bored by schematic tree plantations, are willing to subsidize management leading to more diversified landscapes, with higher aesthetics and greater recreational capacities. One can expect this attitude will be fully shared by future generations. However, similar to Scandinavian approach, the PRO SILVA method does not ensure a sustainable forest management system. If, for instance, a manager applies these rules to stands with long histories o intensive traditional forest management, without appropriate subsidies, their economical sustainability could be compromised.  A more serious situation concerns the deliberate transformation of ancient forest remnants, which thus far had avoided being turned into “multifunctional forests”.

Because most of Europe’s “multifunctional forestry” has increased non-timber values of forests, there is the strong temptation to present it as a better alternative to territorial restrictive nature conservation (e.g. Castilho and Herrscher 1995; Antczak et al. 2001).

Values and prices

Any decision making process results from comparing the status quo with the expected outcome. If there is a satisfactory probability of benefit outgoing the risks of possible losses, there is good reason to make the change. Otherwise, the decision should not be made. Many choices changing our lives and environment are based upon financial evaluations of the status quo and their predicted effects.

A monetary price is an easy measure, commonly accepted as the equivalent value for goods and services. On the other hand, we deal everyday with situations in which financial analysis is useless in the decision making process. When human life, safety and health are at stake, we choose appropriate measures to eradicate the hazards, without speculating on whether it is a good deal or not. Everybody possesses their priceless items, which are important parts of personalities, memories and identities. The same applies for entire families, religious groups and nations. People are ready to sacrifice their lives for the sake of higher, certainly not market, values. This shows that attributing values is neither a universal nor objective tool in the decision making process.

Natural values in a decision making process

One of the most important types of decisions made by this generation will be that concerning the designation of land. The way a piece of land is managed and used will be of growing importance and influence to societies and their environments.

The pervasive culture of economic growth results in strong pressure on converting unmanaged land to the global process of the production of goods. This pressure is most conspicuous in areas still deemed wild and deserving legal preservation. Proponents of productive management claim it will provide a vast array of  financial benefits. Because these proponents pretend to improve the well being of communities, their opponents, namely conservationists, are often presented as selfish and even anti-human. Therefore, a strong temptation exists to assign natural values and non-use services a monetary equivalent in order to prove an economic advantage to their preservation over those of market benefits.

Environmental economists have developed the contingent valuation method (CVM) based on a fictional market, where non-market values have set prices. These prices are based on result of interviewing people about their willingness to pay for the preservation of given non-market values and the compensation they would accept to give up those values (e.g. Mitchell and Carson 1989, Bateman and Willis 1999). Although the CVM generates monetary values for non-market benefits (e.g. Constanza et al. 1997, Loomis 2000, Morton 2000, Rudzitis and Johnson 2000), its practical application in a decision making process seems questionable.

First, if it is up to economists to determine the use of land, it is unlikely they will recognize fictitious values as being equally important to prices modeled by the real stock market. Secondly, a and more importantly, the very idea of CVM has been met with serious reservations. Rolston (1985), for instance, calls CVM “a victim-must-pay” approach because it is “like paying to prevent the theft of a good one thought he had by democratic process or by gift of nature” (p. 34). In addition, respondees to surveys usually ignore most natural values of ecosystem under consideration. Also Cowdy (1997) quotes numerous authors arguing that, in most cases, biodiversity is a value impossible to translate into market prices. This is because ecosystems operate on “timescales outside the range of individual human experience or perception”, involving for instance natural phenomena, such as fires or windfalls (Pimm 1991, after Cowdy 1997). Finally, many claim biodiversity is an irreplaceable resource and its loss is irreversible (e.g. Rolston 1985, Norton 1995, Carey and Curtis 1996).


In agreement with these opinions, one accepts that non-market values should be considered in their own right (non-monetary) if a reliable model of land development is to be achieved. A Land Unit Value consists of its capital and an optional management operator. The capital includes passive values (PV), such as the value of biodiversity, recreational value and spiritual value, and active values (AV), which are exploitative, such as timber, or other types of material production in the land unit – Fig. 1.

Management is an operator maintaining balance between PV and AV, on the same level (within tolerance limits) or causing a change of level. Levels are defined by changes of PV/AV ratio, reversible within the lifetime of a single human generation. Level 0 refers to the “natural stage”, with the highest PV. Selecting a given way of management, the ecosystem can be maintained at the same level or transferred onto another level. There are three types of management: (1) sustainable – maintaining the PV/AV balance at the same level (horizontal arrows; future generation will inherit the same type of ecosystem and the same set of the Management options); (2) unsustainable – transferring the ecosystem onto the lower level (downward arrows; future generation will inherit the ecosystem of a lower ecosystemic value); (3) restoration – involving a steady reduction of AV and restoration of a higher PV level (upward arrows; ecological investment for the future generation) – Fig. 1.

Transfer to a lower level entails deepening the discrepancy from the natural level 0. The lower the level (the greater the transformation) the higher the costs, and the longer the period of restoration (if plausible). For instance, although restoration of a natural ecosystem from a “close-to-natural” stage can be achieved as a result of deal made between only one generation, the successful renaturalization of a tree plantation would have to involve consecutive investments from numerous human generations.
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Fig. 1. Two major conditions of sustainable development: (1) preserving wildlands and (2) maintaining balance between the passive and active values of ecosystems

Preserve locally – sustain globally

According to the above model, what does sustainability mean on the continental scale? Assume 2 percent of units are at Level 0 and the remaining 98 percent consist of ecosystems representing all other lower level. Sustainable development should secure sanctity for the 2 percent and maintain existing proportions among the other levels. According to the definition of sustainable development, the next generation should be given at least the same set of possible options. Therefore, a loss in the quality remaining wildlands can not be excused by the consumptive demands of the present generation. These consumptive needs should be met through the use of sustainable operators, which would allow moderate quantitative modifications within the particular levels representing 98 percent of land units, without compromising the needs of future generations. This model supports the statement that “poverty problems should be solved where they arise: in the mainstream economic sectors, not on wildlands” (Rolston 1985). For comparison, in Europe, the protected areas of the 1st and 2nd the World Conservation Union (IUCN) categories (referred to as wilderness) cover approximately 0.5 percent of the land. The scarcity and uniqueness of a wildland should be considered as an important “value intensifier” (H. Rolston III, personal comm.).


A natural forest capacity for commodity production is no higher than that of forests managed to optimize such productions. Although the initial stage of a natural forest’s commercial use brings in extra profit due to the exploitation of its extraordinary qualities accumulated over long periods (the wilderness surplus, e.g. very large, old trees), this is only a one time benefit. It should be followed by investments enabling economical and sustainable production of commodities in the future. Even if there was a demand for increasing production in all forests (100 percent), would it be worth sacrificing a remaining 2 percent of wilderness (compare Rolston 1985)? And even if we assume that reclamation of remaining wilderness would yield additional production, we must remember that after the consumption of wilderness surplus, a land unit production capacity would only be achieved during the lifetime of future generations. As our generation on a whole will not benefit from the management of old-growth, how can we be sure it will meet the expectations of our children?


The present discussion leads to the conclusion that preservation of biodiversity is an obligatory condition of sustainable development; and how ecological hotspots are being managed is a chief criterion for sustainability on a broader scale.

II. Białowieża Primeval Forest as a study case

One of the world’s biodiversity hotspots is the Białowieża Primeval Forest (BPF), located on the border of Poland and Belarus in central Europe (Fig. 2.). The BPF (ca. 150,000 ha) is broadly recognized as a last remnant of natural lowland deciduous and mixed forest in the European temperate zone (e.g. Faliński 1986, Koop 1989, Tomiałojć 1991, Peterken 1996, Jędrzejewski and Jędrzejewska 1998). Considering that almost no such forest has been preserved in North American lowlands (the largest track being Duke Forest in Upper Peninsula, Michigan at 100 ha – K. Woods, personal comm.), the BPF is our main source of knowledge for deciduous and mixed forest communities in the entire lowland part of the northern hemisphere.

At the same time, the BPF is a training ground for alternative and often conflicting ideas, and their institutional applications related to wild forest management. Although discussion lists, and occasional workshops, the most obvious differences are reflected in their immediate effects on the ecological, economical and social performance of the entire system. Because many of these are profound and long-lasting, there is an urgent need for unbiased conclusions based on facts and relevant predictions. Though located in Poland and Belarus, preservation of the BPF should not be only the internal concern of these two countries. Its loss would be irreparable damage to global biological diversity, our knowledge of forests, evolutionary processes, and applied forestry. In the age of globalization, only a concerted international effort can lead to a positive resolution.
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Fig. 2. Białowieża Primeval Forest

Glossary

BPF - Białowieża Primeval Forest: entire forest massif at both sides of the Polish-Belarussian border (Fig. 2.)

Polish BPF – Polish part of the BPF

Belarussian BPF – Belarussian part of the BPF

BNP – Białowieża National Park (in Polish BPF)

managed BPF – managed part of the Polish BPF

NFA – National Forest Agency (in Polish: Lasy Państwowe, LP)

Geographic location

The BPF is located in the boreonemoral zone on the Polish-Belarussian border (Latitude 52( 41’ 55” - 52( 59’ 15” N, Longitude 23( 43’ 10” - 23( 56’ 30” E). The geometric center of the BPF lies in a human enclave, the village of Białowieża, which is 85 km south of Białystok and 210 km northeast of Warsaw. This is a flat area of watershed between the Baltic and Black Sea (altitude from 134 to 202 m a.s.l., average 170 m). Relatively low, average annual temperatures and precipitation, are the of a cool, continental climate (see Box 1 for basic data, according to Faliński 1986).

Box 1.

Basic physiographic data of the Białowieża Primeval Forest (BPF)

Total area of BPF: 1470km2; in Poland: 595 km2
· Białowieża National Park: 103 km2
· Nature reserves located in the exploited part of Białowieża Forest: 34.5 km2
· Altitude 134-202 m; mean 170 m

Annual rainfall: 640 mm
Annual mean temperature: 6.8 oC

· January: -4.7 oC

· July 17.8: oC

Absolute extreme temperatures (1949-1980): +34.5 oC; -38.7 oC
Duration of snow cover: maximum 132 days; mean 92 days

Number of days with slight frost: 140 days
Synphenological vegetation period in mesic deciduous forest: 185 days

General ecological characteristic

The most characteristic northeastern facet of BPF vegetation is an abundance of Norway spruce (Picea abies) in most types of forest communities. The temperate aspect is mainly represented by deciduous species, particularly pedunculate oak (Quercus robur), little-leaved lime (Tilia cordata), hornbeam (Carpinus betulus), and Norway maple (Acer platanoides) (Faliński 1986).


The geological character of the BPF region was last altered by the  glaciation of 12-20 thousand years ago. Fluvio-glacial material (loamy ground moraine covered by a shallow layer of sand), such as Cambisols, Luvisols and Epigleysols are sites of deciduous forest communities, which are dominated by coniferous and mixed forest communities, which prevail in the Belarussian BPF. Seasonal inundations of forest rivers have led to the establishment of Histic Moorshsols (thick organic layer up to 110 cm) and riparian forests. In hollow areas, hydric and anaerobic conditions have allowed bog and deep swamp forest communities to develop (Faliński 1986, Kwiatkowski 1994, Prusinkiewicz and Michalczuk 1998).


The transitional location of the BPF, between nemoral and boreal zones, determines the specific character of forest communities. The BPF lies out of the occurrence ranges of several common European tree species, such as broad-leaved lime (Tilia patyphyllos), beech (Fagus sylvestris), sycamor (Acer pseudoplatanus), and larch (Larix sp.). Silver fir (Abies alba) is represented by a small, isolated, out-of-range population.


Although Sokołowski (1993) distinguished over 23 types of forest communities in the Polish BPF, only a dozen of them contribute to 95 percent of the area (see Box 2. for major types of BPF forest communities). Generally, the great variety of communities preserved in natural or close-to-natural stages yield high biological diversity when compared to other forests in the region (see Box 3 for basic biodiversity data). 

Box 2.

English name
Phytociological type of community, according to Sokołowski (1993)

Mesic oak-lime-hornbeam forest (4 subtypes)
Tilio-Carpinetum
Riparian ash-alder riparian forest


Circaeo-Alnetum
Swamp alder forest



Carici elongate-Alnetum
Mesic mixed oak-hornbeam-spruce forest

Melliti-Carpinetum
Mesic mixed pine-spruce forest


Calamagrosti-Piceetum
Slightly wet coniferous forest


Vaccinio vitis-idaeae-Pinetum

Mesic coniferous forest



Vaccinio myrtilli-Pinetum
Wet coniferous forest



Vaccinio uliginosi-Pinetum
Wet spruce forest



Sphagno girgensoni-Piceetum
High peat bog forest



Sphagno-Pinetum

There is no ecological frontier isolating the BPF, hence no endemic species. However, because of its long history of protection, many primal-relic features have been preserved. Although some are common to the entire area, their intensity and spatial and dynamic patterns are substantially modified by the forest community types. There are also relic characteristics exclusive to specific habitats (see Box 3 for selected primal BPF characteristics). Because these characteristics are derived from the multiscalar entity of the natural forest, they can perpetuate only if this entity is preserved on all scales and dynamic aspects.

Box 3.

Examples of relic characteristics of the Białowieża Primeval Forest. Sources: Faliński 1986, Tomiałojć and Wesołowski 1990, Cieśliński et al. 1996, Faliński et al. 1996, Jędrzejewski and Jędrzejewska 1998, Bobiec 2002, Gutowski and Jaroszewicz 2001)

· Evidence of continuous forest development since thousands of years;

· Paramount role of natural disturbances (especially windfalls, heavy snowfalls, and bark beetle outbreaks) in the dynamics and structure of forest communities;

· Continuous supply of coarse woody debris and standing dead trees, contributing to one forth of the ecosystem’s above ground biomass;

· Abundance of wildlife trees;

· Highest species richness of forest birds in Europe (118 species, including all 9 European woodpeckers);

· Historic proportions of bird communities (high diversity vs. low densities);

· Historic locations of nesting habits (e.g. swifts in cavity trees and numerous species in root plates);

· Rich insect fauna (estimated at 10,000 species), with numerous relics related to old tree and dead wood habitats (e.g. among 119 species of longhorn beetles, 46 are considered relics); 

· High diversity of fungi, estimated at 5,000 species;

· Paramount role of large predators, such as wolves and lynxes;

· Prevalence of interior forest habitat species;

· Low rate of neophytism

Historical context

Why has the BPF persisted?

Survival of natural tropical or high mountain forests can be ascribed to their remoteness and  inaccessibility. Besides the fact the BPF cannot be considered “virgin” (undisturbed), no analogy can be drawn between its history and those truly remote wild forests. This is because since the Middle Ages, the BPF has been subject to intensive human pressure from various tribes, nations and rulers.


In the late 1300s, the rule of Poland was taken over by the Great Duke of Lithuania, Jagiełło. It was the beginning of a fruitful partnership between the Kingdom of Poland and the Great Duchy of Lithuania, to be officially confirmed as the Republic of the Polish-Lithuanian Union in the 16th century. Jagiełło initiated the tradition of royal hunts in the BPF on the border between the two countries, known as the royal forest. To prevent degradation of the BPF from the progressing colonization of its outskirts, a royal forest service called “osoka” was created at the beginning of the 16th century. It consisted of approximately 300 rangers recruited from local settlements. Their families benefited from the inheritable privileges of royal service, such as personal freedom and the right to selected forest goods and services (hay, wood, smaller game, etc.) from designated, peripheral sectors of the BPF.


This strong, incentives-based system effectively secured sanctity of the mainstay area (equivalent to a strict nature reserves, used only for royal hunts. Numerous historical documents reveal that rangers had great perseverance and loyalty as they were to successfully defend the royal domain against claims and assaults of neighboring land owners (Hedeman 1939). One should acknowledge that the system established almost 500 years ago was a functional prototype of the model promoted by the IUCN and World Wide Fund for Nature (WWF) as “Parks for Life” (Fig. 3).
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Fig. 3. Protection of the royal Białowieża Forest as an archetype of “Parks for Life”


The most exciting aspect of human coexistence with the BPF is that it was not the result of a spontaneous and co-evolution of indigenous people and the forest, but it has developed from a legal design and institutional arrangements! The system established appears have been an incubator for an intricate and distinct local culture. As the rangers were descendants of colonialists from various parts of a multi-ethnic country, they incorporated their religions, traditions and cultures into a new social being, with a strong sense of identity, pride and respect towards the primeval forest (Fig. 4).

Fig. 4. Białowieża Primeval Forest as a natural/cultural entity
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The dialect spoken today by many villagers of the BPF region derives directly from the ancient official language of the Great Lithuanian Duchy, Rus (‘ruski’), an archetype of the Belarussian language. Most inhabitants are descendants of royal rangers. They inherit names indicating either Polish, Ukrainian or Belarussian origin that can be found in historical documents related to ‘osoka’ services. In the 19th century, local communities adopted new members representing mainly Jewish and Russian diasporas, who have contributed to even higher social sophistication.


The BPF bio-ethnic system has not evolved in the comfort of peace and prosperity. It has shared the difficult fate of the whole country, being an arena of invasions, wars and insurrections. In particular, the BPF and its people experienced the harshness of a massive Swedish invasion in the 17th century. Finally, in 1795 the Republic lost its independence to Russia, Prussia and Austria. The BPF became subordinate to the Russian administration. After a period of political instability (annexation and Napoleonic war of 1811-1812), the Russians recognized the uniqueness of the BPF (by the end of the 18th century as it was the last natural refuge of the lowland European bison Bison bonasus) and decreed it special protection. Because most of rangers joined the failed Polish insurrection of 1831, they were punished by deportation to Russia.


Development of a market economy in the 19th century manifested itself by increasing demand for natural resources, such as high quality timber from the BPF. This led to deliberate exploitation of the forest, shortly stopped in part by a successful international campaign of protest organized in Switzerland by the Russian intelligentsia. Finally, in 1888 the BPF became the private domain of a family of Russian Czars, the Romanovs. By World War One it was managed exclusively as a hunting ground. Russian historian, G. Karcev, the author of a monumental monograph of the BPF, attributed the system established by the kings to the successful preservation of the forest (Karcev 1903).


One cannot explain the BPF’s ecological uniqueness without the historical context under which it was preserved. Therefore, unlike tropical or high mountain forests preserved because their remoteness, preservation of the last natural deciduous forest in lowland Europe should be considered a marvel of nature, as much as a great heritage of a civilization.

Recent developments

The end to 400 years policy aimed at the whole BPF was brought about by the German occupation during World War One. For the first time, the forest was managed for intensive, industrial use. From 1915 to 1918, a dense network of narrow gauge railways was established in the forest to ease transportation of timber to numerous, newly established mills and a wood distillation factory. According to various data during those three years, between 3 and 5 million cubic meters of timber were extracted from the BPF. At the same time, in the middle of the forest a nature preserve (Naturschutz) was established. A definite chasm in the BPF administration and post-war chaos led to the deliberate plunder of forest resources, including poaching. As a result, in 1919 the woodland bison were extirpated.


When Poland became independent in 1918, the forest administration was taken over by the National Forest Agency (NFA). It became the exclusive manager of national forests, and responsible for their commercial use. Therefore, the BPF, with all the production-oriented infrastructure left by the Germans, was subject to the NFA.

In 1921, a nature preserve overlapping the former German ‘Naturschutz’ was designated on 4,700 hectares in the central part of the Forest. Approved as a strict reserve, it became the first Polish national park, Białowieża National Park (BNP). Although the exclusion of four percent of the BPF from exploitation was the only possible compromise in that post-war period, the founder of the Park, Professor W. Szafer never gave up the idea of protecting the whole forest. Similarly, like the funding fathers of wilderness preservation in North America, he believed that national parks and nature reserves should remain “laboratories of wild nature and evolution”.

Under the Soviet occupation in 1939-1941, the  Polish forest administration was deported to Russia and the BPF was subject to intensive logging. During 18 months of the Soviet rule approximately 1.5 million cubic meters were extracted from the BPF. When the Nazis took the control over  area in 1941, the forest became a German hunting territory and felling was stopped. Between 1941 and 1944, the nazis executed many inhabitants.

After the Second World War in 1945, the BPF was divided by a state border into the Polish part (containing BNP and totaling 40% of the forest) and a Soviet part (totaling 60% of the forest). While the Polish BPF has been subject to logging (except for the BNP), there was no systematic timber extraction in the Belarussian BPF, which was used as a special hunting territory and military ground. In 1980, a solid iron fence was built by the Soviets, separating both parts of the BPF. This fence forms substantial ecological barrier, preventing larger animals (bison, deer, moose, and wild boars) from crossing and impeding others (wolves and lynxes).

After the presidents of the Soviet republics enacted (in Belarussian BPF, at Viskula) an official devolution of the USSR in 1991, Belarus proclaimed the whole of the Belarussian BPF a national park. At the same time, in Poland a broad campaign began to ban logging in old-growth stands and to extend national park status on their entire part of the BPF. In 1996, the size of BNP was doubled, covering 17 percent of the Polish BPF. The international status of World Heritage Site (UNESCO) applies only to the Strict Preserve of the BNP (1979) and to the contiguous Strict Preserve in the Belarussian BPF (1998). Interesting chapters devoted to history of the BPF can also be found in English: Faliński (1986), Schama (1995), Schmemann (1997).

A major factor in the inadequate management of the Polish BPF has been an ill administration system at the country level. Unlike in many countries (e.g. Sweden, Finland and the USA), where nature conservation and forestry are split from each other at the highest administrative levels (e.g. the National Park Service under the US Department of Interior and the Forest Service under the US Department of Agriculture), Polish national parks and the NFA are both in the Department of Forestry, Natural Resources and Nature Conservation, within the same Ministry of Environmental Protection. Because the NFA exclusively manages ca. 25 percent of the country (the coverage of national forests in Poland), forestry interests are powerful lobby with paramount influence on ministerial policies. The lack of a clear distinction between two important, but different national services, forestry and nature conservation, is accompanied by misconception that forestry is a way of protecting nature. These ideas are still strongly reflected in forestry education programs taught at the high and college levels in Poland.

The system’s responses to institutions and policies

Dramatic changes in the institutions responsible for management of the BPF have entailed consequences for the entire system, once developed as a bio-social entity. The former paradigm of a unified approach to the whole BPF as a protected area has been replaced by dividing into sectors managed according to different, often conflicting rules (Fig. 5). It is obvious that how management affects both ecosystems and human attitudes.
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Forest management aimed at sustainable timber production modifies the flow of solar energy throughout the ecosystem by: (1) favoring selected tree, (2) protecting these tree species from competition and damage, (3) timing the harvest of timber, and (4) adjusting the entire ecosystem towards a defined goal. In addition to shaping the structure and functioning of the BPF, new institutional designs affect its biodiversity. Also, management policies determine employment policies and affect regional economy. Thus, the descendants of former BPF rangers are becoming involved in exploitation of the ancient forest’s legacies.

Effects of management policies

Ecological effects

The most conspicuous results of forest management over the last eighty years are as follows:

· higher average age of stands in the Belarussian BPF than in the Polish BPF, resulting from the fact, that Belarussian BPF has not been systematically felled over the last 50 years
;

· sharp differences between the Strict Preserve in BNP and managed BPF in average age of stands and average wood volume (ca. 130 years, 410 cubic meters per hectare and 76 years, 285 cubic meters per hectare in the Strict Preserve and managed BPF, respectively);

· spatial structure of communities: the Strict Preserve stands representing the optimal developmental phase (i.e. from 100 to 140 years old) occupy ca. 40% of the area, 30% of the area consists of younger phase stands (future stands), and 30% of the area contributes to terminal phases and gaps (stands of the past); in the managed BPF no post-optimal (terminal) phase has been retained, approximately 75% of the area consist of young secondary stands [one fourth are pioneer stands (spontaneously regenerated, 50-80 yr old stands), and three fourth are plantations (0-80 yr old)], the optimal phase occupies ca. 25% of the managed BPF, irregularly scattered in small old-growth patches;

· pinetization of the managed BPF (as a result of excessive planting of pine and spruce);

· considerably larger proportion of pioneer tree species in managed BPF than in BNP;

· dramatic depletion of coarse woody debris in managed BPF;

· considerable decrease of biodiversity related to late successional stages in managed BPF compared to the Strict Preserve, particularly remarkable is the distribution of cavity nesting birds (e.g. woodpeckers) and saproxylic insects;

· significant differences in densities of large herbivores between the two parts of the Polish BPF: forest interior and old-growth species (red deer and wild boar) reveal much higher densities in the Strict Preserve, while roe deer and bison are more numerous in managed BPF; 

· higher susceptibility to neophytism in managed BPF, facilitated by forestry activity and dense forest road network.

Socio-economic effects

Eighty years of logging have left a strong imprint both on the local economy and attitudes toward the BPF. The annual rate of logging performed by the NFA in the Polish BPF is 120,000 cubic meters for the last 10 years. According to different sources, 45,000 to 70,000 cubic meters are utilized by the local economy as raw material and firewood. One half of the extracted wood  is being sold by the NFA to external buyers, such as saw mills in the Warsaw metropolitan area or remote chipboard factories. Although the region of the BPF has traditionally been identified with forestry and wood processing industries, only 1.5% and 8% of 27,168 employees, represent forestry and wood processing, respectively (Management program for the BPF communities 2000, DANCEE 2000).

According to the “Study of the wood-processing industry in the nine communities of the Białowieża Forest”, only one forth of wood processed in the local workshops, mills and factories comes from the BPF. This is mostly low quality hardwood with some softwood. On the other hand, the prices of round wood available in the BPF region are higher than in other locations of northeastern Poland. One predicts that even a 100% reduction in timber supply from the Polish BPF would only affect the small mills (employing less than 20 workers), together totaling 643 workers (2.4% of all employees). These mills, depending on individual sellers, “are classically susceptible to price fixing” and pay higher prices for wood. The authors suggest that inequality in the timber market (favoring large companies) is a more serious problem than a hypothetical deficit caused by a total ban on cutting (though not considered as an option) in the BPF (DANCEE 2000).

The Polish BPF makes up 0.7 percent of Polish forests. As confirmed by the General Director of the NFA, the forest economy faces a financial deficit, partly caused by the general state of the European wood market, which is being affected by substantial supplies of raw timber from former Soviet republics (interview with J. Dawidziuk, Las Polski 24/2002, Kwiecień 2001). This is the first time when savings, deposited in the  “forest fund” will not cover the needs of small budget forestry superintendencies. For example, NFA superintendencies requiring considerable structural changes will result in substantial layoffs of the staff. According to official information form the Polish Ministry for Environment, in 2001 forest management in the Polish BPF has been subsidized to cover its annual deficit of ca. $1.5 million (www.mos.gov.pl/Białowieża/mat_info/komunikat.html, 03.07.2002).

Logging lobby representatives argue that the economic inefficiency of forestry in the managed BPF is a result of arbitrary constraints imposed on timber extraction under pressure from conservationists. This is the reason why the NFA administration tends to invalidate temporal bans on logging in old-growth remnants. On the other hand, considering the amount of high quality, old-growth timber (substantially reduced during the last 85 years of exploitation) and limited influence of managed BPF timber on the local economy, any intensification of felling will not improve the situation of the county’s communities.

One of the major worries emphasized by local leaders concerns demographic trends in the region. The poor job market is a major reason for the outflow of young, educated people from the region. Unless stopped, the process ultimately will lead to the degradation of the rich local culture and rural traditions. It would be unrealistic to expect any improvement of this situation as a result of cosmetic changes in forestry management.

Apart form the purely local dimension of problems caused by inappropriate institutions in the Polish BPF region, there are also broader, political effects. The Polish BPF could become a contested terrain fueling irrational and populist ideas, capable of destroying the intricate social tissue of its multi-ethnic communities. This would be opposite to what one should want on the eve of joining the European Union in 2004.

Tourism

The BPF, commonly labeled as “a home to European bison and a last remnant of natural deciduous forest in Europe” is one of the best known tourist destinations in Poland. According to the recent survey, the following meet the expectations of Polish and foreign visitors coming to the area. Most of the over 100,000 tourists (annual rate) are willing to “see the natural forest” and “to meet a bison” (Bobiec 1999).


And truly, there is no other reason for the special appeal of this area. Far from the sea, in monotonous topography, with only a few shallow, muddy creeks, and one rather dirty, artificial lake, the BPF could not compete with the spectacular post-glacial formations, lakes and wild rivers in nearby Suwałki, Mazury and Biebrza areas. Forests as such are not a rarity in Poland. Twenty-eight percent of the country is covered by forests, mostly young, planted stands accessible to popular social activities, such as recreation, collecting mushrooms and forest fruits, and hunting.


Since the establishment of BNP in the early 20th century, the only entrance leading to the Strict Preserve has been located in the village of Białowieża, an enclave in the middle of the forest. That is why Białowieża is the only community that benefits from the status of  “gateway” to the primeval forest. While most of the BPF area, including the peripheral hamlets, remain undiscovered by tourists, the glade of the village of Białowieża is growing more and more congested. Although, with several new hotels and numerous bed ‘n’ breakfast facilities, Białowieża provides ca. 50% of the county’s accommodations, it hardly copes with the massive flow of visitors during the peak season. The two-mile long tourist trail in the Strict Preserve of the BNP, together with a few other trails in the managed BPF, and the captive bison viewing reserve, do not provide conditions under which personal experience of the wild forest is possible.


The BNP extension in 1996 (from 4700 to 10 500 ha) has extended the park’s boundaries to the village of Narewka on the northern outskirts of the Polish BPF, giving this community a potential to develop its own alternative gateway to the primeval forest. However, because of lack of an aggressive advertising campaign, and missing a consistent visiting program (including trails, special events, reference to the Białowieża’s offer) this new opportunity has not yet been developed. At the same time, dozens of tourist companies providing mostly seasonal jobs to hundreds of local inhabitants, compete against each other in Białowieża, offering only slight variations of very basic visiting programs, which cannot meet the expectations of more ambitious tourists.


There is increasing anxiety, that unless adequate measures are undertaken to stop the progressing degradation of its natural resources, the Polish BPF will shortly lose its specific appeal and potential  for development of quality tourism, a major vehicle to local development. Otherwise, numerous fortunes recently gained in Białowieża may soon become ephemeral. 

Alternative perspectives

“Multipurpose, sustainable forestry”

In 1994 the minister for environment came out with new rules for management of the Polish BPF. He proclaimed it to be the “BPF Promotional Complex”, where the principles of multifunctional and sustainable forestry would be applied by the NFA. Supporters of the idea enthusiastically declared its supremacy over that of territorial preservation currently being implemented in national parks. According to them, sustainable forestry was offering a “win-win” approach, reconciling biodiversity preservation with timber production. This goal is supposed to be achieved  by the following measures:

· prohibition of fertilizers and pesticides;

· resignation from clearcuts; instead, group cuttings (usually 0.1 to 0.25 ha), shelter wood management, and single tree cuttings are to be applied;

· adjustment of stand species composition to models defined by modern silvicultural rules;

· “remodeling” of pioneer birch/aspen stands (the transitional stage of regenerative succession after primary anthropogenic disturbances), for the composition of stands are not considered adequate by silvicultural standards;

· reduced soil preparation before planting;

· support of natural regeneration through selective removal of canopy trees;

· retention of selected old trees until their natural death and in situ decay, from 5 to 10 percent of trees in the operational area;

· pest control in particular removal of spruces infested by bark beetles (Ips typographus), to be done by careful bark peeling and burning of felling residuals, as well as by the use of pheromone traps;

· nature education and promotion of tourism

In 1998, after lengthy campaign to exclude all patches of Polish BPF old-growth from silvicultural activity, a temporary ban was imposed on cutting in stands of 100 years or more.

Because “sustainable management” and multipurpose forestry” are very appealing labels, the NFA is able to defend the status quo despite general disapproval in its management of the Polish BPF. As there is no other lowland forest wilderness left in Europe, some European conservationists do not understand the unique situation of the BPF. They think the unusual compositional and structural diversity of stands revealing old-growth characteristics results from good, sustainable forestry, applying moderate intervention. Intervention in forests “aimed not at their exploitation but at their enrichment, remodeling, renewal and necessary pest control”. Such rhetoric became the cornerstone of forestry’s public relations and it tuned in perfectly with the language of “eco-bureaucratic newspeak”. Ironically, only aggressive international campaign
 led by NGO conservationists prevented the Societe Generale de Surveillance (SGS) from awarding the Polish BPF in 2000 with the international Forest Stewardship Certificate (FSC).

Another example of  “pro-ecological” concepts jeopardizing preservation of the primeval forest can be found in “Resolution ResDip (2002)3 on the renewal of the European Diploma for protected Areas awarded to Białowieża National Park (Poland)”, by the Committee of Ministers, Council of Europe, on September 11, 2002. The Resolution urges to “take legislative, administrative and technical decisions gradually, within the Białowieża Primeval Forest and the county of Hajnówka, as required by management guidelines proposed by DANCEE/Białowieża Forest Project” (paragraph 5 of the Resolution)
 Surprisingly, “the volume of trees to be felled will depend on the use of the these techniques and on timber-yield forecast by the management plan itself”(paragraph 3. of the Resolution) and not will it be just “a by-product” of the restoration management as recommended by the ecologists.
 Although the government had spent in 1998-2000 ca. $8,000,000, and principles by which the Polish BPF should function as proposed by Polish experts, where positively received by the public, academia, and ministry representatives, those facts were totally ignored in the above resolution.


There is a suspicion that the BPF case is being used by certain international agencies merely to attract funds from international sources. From such a point of view, on the Polish side, NFA would be a most suitable partner, able to express in “international pro-ecological code” and to provide strong political influence.


“The European perspective” has even been used to attack conservationists and to allege them as nationalists and cheats. The British journalist, S. Franklin (photographer of the famed tanks in Tian An Men square in 1989, and a National Geographic associate), in his doctoral dissertation at Cambridge University and in following papers, has accused scientists from Białowieża of fabricating data for use in “a nationalist heritage crusade”. He argues a few deliberately extracted notions while neglecting major scientific evidence showing negative impacts of forest management on natural ecosystems. Concluding his thesis, Franklin wrote: “I have shown in this paper that far from being threatened or destroyed, the forest has been actively restored over the last 55 years since World War Two by skilled foresters, who have reduced timber yields to their lowest for over 100 years before new legislation limited the type of trees they could cut. Poland’s 1991 Forest Law was specifically designed to link ecological considerations with sustainable forestry” (Franklin 2001).


There is a remarkable ambiguity in the NFA’s position concerning the ban on cutting of old-growth stands. On one hand, forestry authorities emphasize their respect for the role of old and dead trees in the forest, while on the other hand, they strongly push to invalidate the ban that since 1998 preserves stands older than 100 years of age (covering ca. 25% of the managed BPF acreage
). The NFA argues that most of the old-growth stands require urgent intervention, either because of “inadequate species composition”, stimulation of tree renewal, or the risk of bark beetle outbreaks. It is now often repeated that one cannot rely on nature, and that active intervention and human help is necessary to conserve and restore the primeval forest.


The NFA’s message grows even stronger when its social mission is highlighted: “for sustainable forestry the human well being is a priority”. There is strong appeal in this message not only to local communities, but also to the NFA’s European partners, according to whom eighty percent of the BPF area should be a “zone of sustainable, multiple use forest management”. Within this zone “pro-ecological, sustainable forest management and close-to-nature silviculture” will “maintain and increase (…) of the productive values of the forest”, and “increase in natural and cultural values of forest ecosystems, including maintenance and restoration of old-growth characteristics of forest stands”. It will be achieved, among other things, “by use of methods and technologies that are friendly to forest environment, favouring non-clearcutting harvesting systems” (Antczak et al. 2001).

Ecological arguments against the concept of the multifunctional forest in the Polish BPF

According to the Forest Practices Code of the British Columbia Forest Service (Fenger 1996), two criteria must be fulfilled to conserve biodiversity: (1) old-growth forest should cover at least half the area relative to that occurring naturally, and (2) no more than twice the area in a landscape unit should be forest of less than 40 years, compared to that occurring naturally. The retained fragments of old-growths should be as large as possible, because patches of old-growth forest smaller than 600 m in diameter do not contain interior forest habitat but consist entirely of edge habitat (Fenger 1996).


There is no such forest retained in Europe that would meet the above criteria. According to last forest survey (RDLP Białystok, 2003) and recent comparative study carried out in the BNP’s Strict Preserve and managed BPF (Bobiec et al. 2000b), the recommended threshold has already been crossed in the Polish BPF.


An increasing decline in the forest’s biodiversity is being reported by numerous investigators. The process is particularly obvious when applied to invertebrate fauna and birds directly dependent on woody debris and wildlife trees (e.g. Gutowski and Buchholz 2000, Wesołowski 1995, Pugacewicz 1997). This is due to so-called “sanitary measures” aimed at “reducing the risk of forest diseases”. These measures lead to sterilization of forest ecosystems by removing and destroying microhabitats related to decaying wood and standing dead trees. The average quantity of woody debris in natural communities of the Strict Preserve varies around 120 cubic meters per hectare, whereas in the managed BPF it has been reduced to almost zero (Bobiec 2002).


Therefore, the only way of slowing down the degradation process and initiating ecological recovery, is to secure sanctity to all remaining old-growth “in order to retain a continuous matrix of late successional stages. Stands must be allowed to transform freely into terminal phase or gradually renew in small gaps. All the forestry management should be aimed at restoration of the natural mosaic pattern and return of the entire forest complex to the rule of natural processes” (Bobiec et al. 2000b).


Continuation of current forestry practices in the managed BPF is not only detrimental to communities outside the national park. The multiscalar nature of phenomena governing processes in the BNP’s Strict Preserve (such as beetle outbreaks in areas dominated by spruce) makes this part of the forest very susceptible to changes occurring in surrounding communities. Current forestry management, despite being called “sustainable”, only deepens the ecological isolation of the Strict Preserve. This has also been shown by analysis of remote sensing imaginary of the Polish BPF (Prins 1999).


Maintaining this arbitrary split in an ecological system also conflicts with the ecology and behavior of  large ungulates and predators whose territories cover both parts of the Polish BPF. Strong hunting pressure in the managed BPF, encouraged by the NFA (interested in reducing the costs of browsing in plantations), combined with substantial loss of oak crops (due to the decimation of old, cropping trees), reduces the densities of red deer and wild boar there in comparison to the Strict Preserve by factors of 3 and 6, respectively (Jędrzejewski and Jędrzejewska 1998). These species are considered as specialists of interior and old-growth forest habitats. It is supposed the reduction of their populations in the managed BPF may be responsible for changing the hunting strategies of wolves, who are forced to supplement their dietary needs outside the forest area attacking cattle on the outskirts of the BPF (Jędrzejewski and Jędrzejewska 1998).

Table. 2.

Examples of differences between the conservation and forestry approach to typical natural phenomena

Kind of phenomenon, characteristics
Nature conservation
Forestry

Species composition of stand
Having developed as a result of natural processes; depending on circumstances it may display temporal changes (towards enrichment or depletion). It is, therefore a dynamic feature, subject to long-lasting natural processes. Nature conservation allows intervention to eliminate exotic, invasive species.
Should be compatible with site conditions defined by silvicultural standards. Therefore, it should constantly be modified by the forester, unless it meets required model species composition.

Technical quality of raw material
Meaningless. Raw material is not a natural concept. In a natural forest there are both beautiful trees (wanted from the point of view of forestry) and trees that would be categorized as useless or even weeds. Supporting the former ones and elimination of the latter ones in a protected area contradicts the very idea of nature conservation and leads to the depletion of the ecosystem’s genetic pool.
Particularly important. The major goal of silviculture is to grow trees that meet high standards of technical quality. From this point of view, exclusion of a forest area from silvicultural measures is a waste of production space and potential.

Disturbances caused by natural abiotic factors, e.g. wildfires, windfalls and ice/snow storms
These are the natural dynamics of ecosystems, indispensable in preserving their specific characters. Because of the preserves limited area, the extend of the impact is controlled by the conservation system (e.g. in forests with dynamics depending on temporal fires, prescribed burning is applied); similarly, windfalls are a very important factor contributing to the natural dynamics of numerous forest ecosystems.
In principle, they are considered disasters by destroying raw material, wasting labor, and requiring additional costs to restore production potential. Both silviculture and forest protection (understood as a protection of stands) have developed the techniques and tools aimed at minimizing the silvicultural risks. These measures involve the modification of species composition, spatial structure of stands and age standards.

Disturbances caused by natural biotic factors

the bark beetle

(Ips typographus)

large ungulates


Trees, like all other components of the forest biocoenose, have antagonists, competitors, and parasites. These are other trees, of the same or different species, competing for space and resources; browsing mammals, pathogenic fungi, and insects penetrating their tissues. Due to the lengthy process of a tree’s death and the decay of wood, dying trees are indispensable pillars to the great richness of biodiversity in natural forests.

An extremely important key species and a component of the trophic chain in forests containing spruce. Cyclic bark beetle outbreaks are one of the basic factors of ecosystem dynamics and natural “crop rotation”.

Important elements of forest ecosystems, as necessary links in the trophic chain and in shaping the dynamics and structure of ecosystems. In the BNP’s Strict Preserve it has been shown that ungulates considerably modify the structure of certain forest communities, and present no threat to stands and their renewal potential.
The decay of trees is usually considered very negative and unwanted. It leads to wasting (depreciation) of the raw material. Therefore, the major goal of forest protection is protection of trees against pests, illnesses and other harmful factors. Silviculture methods support those trees given priority and eliminate those classified as negative or unwanted. 

“The most wanted” pest. It is fought through removal of infested trees, thorough peeling of the bark from logs and stumps, and burning felling residuals. In order to minimize the silvicultural risk, species composition of stands is remodeled in favor of deciduous species. Tree and feromon traps are widely used.

Cause damage to plantations. To prevent this, expensive fencing or other, individual forms of tree protection are applied. In order to reduce protection costs and increase the regeneration success, strong reduction of ungulate numbers (red deer and bison in particular) is recommended.

“Parks for Life”

“Parks for Life” is an idea developed and propagated since 1994 by the IUCN and its partners (e.g. WWF, BirdLife International, World Conservation Monitoring Centre), aimed at biodiversity conservation with substantial participation of local communities. It can be achieved through reasonable zoning that enables economic activities (in so-called “support zones”) to be in harmony protected areas representing a wide range of IUCN protection categories respective to particular conditions.


The major and critical difference between the “Parks for Life” idea and “multipurpose, sustainable forest management” consists in the different priorities and scales of their application. Parks for Life is primarily a conservationist idea, seeking to improve the existing conservation system by supplementing incomplete networks of protected habitat types. In contrast, multipurpose forestry claims to improve biodiversity records through modification of silvicultural measures without compromising production goals. However, whereas Parks for Life tends to create an economical and social environment friendly to the protection of valuable ecosystems, multifunctional forests develop as a result of deliberate manipulations of natural processes. This important difference disappears when one agrees on the application scale in which both approaches are to be implemented. The IUCN’s idea assumes that Parks for Life are particular, important components of functioning landscapes, together with sustainable forest management and traditional farming. However, if forestry changes policy focus from that of stands to the level of landscapes and regions, both national parks and nature reserves could be considered natural components of multifunctional forest policy on a broader scale (Bobiec et al. 2000a).


The Parks for Life fits perfectly with the BPF’s tradition of preservation that had been developed since the 15th century. to the old preservation tradition, developed in BPF since the 15th century. A rich historical and cultural background offers numerous site specific characteristics and advantages, which should be embodied in Parks for Life policy, directed at the Polish BPF. These are, in particular:

- existence of habitats of prime ecological importance (e.g. old-growth patches; breeding and nesting grounds for rare animal species, swamps and bogs);

- a strong sense of local community identity with the forest and its historical mission;

- a history of recent exploitation, and tradition of non-commercial, moderate use of forest goods, such as firewood, mushrooms, fruits and herbs.


These characteristics should be considered cornerstones for the new design of the Polish BPF management model and institutions, securing successful and efficient functioning of the whole system. Because of the great complexity involved in intermingling natural and human components, with their own independent patterns and dynamics, while at the same time influencing each other, the design ought to be adaptive, involving mechanisms allowing its continuous improvement (Gunderson et al. 1995). The proposed design includes three necessary components:

1. The Polish BPF management design;

2. Local economy design;

3. Institutional application.

The Polish BPF management design

The first project outline for extending the national park over the entire Polish BPF was proposed by the Polish Academy of Sciences in 1995 (Jędrzejewski and Jędrzejewska 1995). Presenting a comprehensive vision of the large protected area, the document emphasized the potential role of the national park in social and economic revitalization of the region.


In early 2000, a volunteer task force of professionals (forest researchers, ecologist, educators, conservationists, managers) appointed by the Scientific Council of the Białowieża National Park, prepared the document entitled “Principles of the BNP functioning after its extension onto the entire Polish side of the BPF” (Gutowski et al. 2000). The authors designed the goals of the park to not exclusively focus on extending and diversify the forms of conservation, but to also consider the needs of local communities, education, and tourism. According to the “Principles ...”, the Park has to become a catalyzer for sustainable social, cultural and economic development in the region.


Adequate zoning of the Polish BPF, referring to the ecological status of the area, is paramount to the park’s successful functioning. The “Principles ...” propose 4 types of zones, designed on the basis of large-scale ecological survey (location of old-growth stands, habitats of rare animals, swamps and bogs). Interestingly, there is a high degree of co-occurrence of old-growth patches, breeding and nesting areas of rare animals, and river valleys with swamps. These portions of the forest should be granted either strict preservation zone I (no human activity but restricted tourism and non-invasive research permitted) or passive preservation zone II (no forest management but tourism and traditional use of non-timber forest goods to cover). Both zones I and II would cover 45 percent of the Polish BPF. In the transitory zone III (to cover 19 percent of the forest) and restoration zone IV (to cover 36 percent of the forest), state-of-the art. silviculture techniques would be applied, aimed at restoring old-growth characteristics in secondary plantations. According to rough estimates, ca. 70,000 cubic meters of wood (i.e. about half of what is being extracted in the Polish BPF) could be annually supplied to local communities, as a by-product of restoration management. This rate would gradually decrease in the future along with a decreasing demand for wood caused by changes in local industry and job markets (modified by tourism development among other things).


Besides the zones, all “outliner” old-growth patches or single old trees would be granted sanctity. Although the “Principles ...” assumed preservation of natural processes as a priority it also foresaw that certain intervention would be necessary to maintain some aspects of cultural landscapes, due to their biological, aesthetic, and cultural importance (e.g. maintenance of select river valleys in the deforested stage). Finally, document pays great attention to monuments of nature and spiritual culture, witnesses of the everlasting relations between humans and the forest.

Local economy design

As has already been stated, the present model of the local economy does not have the capacity to cope with new trends in regional, European and global development. It does not meet the expectations of many inhabitants, in particular of young people eager to develop their professional skills and become competitive players in the modern world.


According to the Polish BPF regional development strategy forecasted for 2015, “the economy should become multifunctional and flexible. The Polish BPF should be protected and considered a chief factor in regional development. The attractiveness of the area for tourists would be increased by consistent management of the entire forest complex” (Management program for the BPF communities 2000).


Despite fears fuelled by gossip that extending the national park would threaten those employed in the wood processing industry, it has been shown that even a complete ban on cutting (which has not been considered) would have very limited impact (DANCEE 2000). There are two options with enough capacity to compensate for reduced wood supplies form the Polish BPF: (1) importing timber from distant forests and (2) utilizing the county’s plantation wood located next to the Polish BPF. According to recent analysis by WWF, the Polish BPF is encircled by 50 yr old pine plantations, covering a substantial part of the county. Their current annual production capacity allows for harvesting as much as 50,000 cubic meters of timber, a secure (both qualitative and quantitative) potential for future production (Bielicki 2002).


Although the prospects are promising for the wood processing sector (if recommended restructuring is applied, DANCEE 2000), it should not be the unique driving force behind the regional economy. High value wood processing should be accompanied by a wide array of other sectors, consistent with the specific character of the area. Ironically, a great advantage for this region is its traditional, old-fashioned farming. Close to European markets, it can supply large quantities of organically grown crops from the least polluted part of Poland and the outskirts of the famous BPF. Unlike modern agriculture, this type of farming, still implementing horse and man power, can sustain many jobs.


The major factor in regional development, however, will be the world-famous BPF protected as a national park. Although it will become the largest single employer in the county, employing ca. 400 people (mainly former forestry personnel), the main role of the national park in local development will be its stimulating influence on various sectors of social and economic life. As many examples show, national parks can play an important role in regional, social, cultural and economic revitalization. Perhaps the sector most influenced by nature conservation is tourism, assessed as the most dynamic component of the global economy. Being very labor-intensive, tourism and recreation generate more jobs than any other branch of the modern economy. In contrast to general and indiscriminate tourism, a sophisticated model addressing multitude of interests and preferences should be developed based on the intricate nature of the Polish BPF system.

According to guidelines proposed by the Coalition of BPF Protection in 1998, extension of the national park would enable peripheral communities to develop as specific “gateways” to the primeval forest. Additionally, development of the Polish BPF region should respect and utilize the richness of existing differences between communities. These diversity of traditions, historical experiences, and natural conditions are irrefutable assets, and would allow alternative and complementary profiles to develop in neighboring communities. As a result, visitors would be offered distinct programs in various locations on the outskirts of the BPF. This is expected to disperse the intensive tourist pressure concentrated in the village of Białowieża, in favor of numerous peripheral communities.

According to rough estimates made by the Polish Tourism Institute, such a rational organization of tourism, supported by necessary investments, would shortly increase carrying capacity of the area potentially by a factor of four without compromising protected natural values (K. Łopaciński, personal comm.). This observation is consistent with the model of tourism development suggested in the “Principles ...”, based on the network of trails available from every community. Every gateway village should propose a specific program, comparable with those offered by neighbors. Well designed parking lots with accompanying facilities (rest rooms, fire rings and BBQs), mini-museums, kiosks and visitor centers located at trail heads are all necessary attributes of any tourist village. Visitors must be offered several alternative options, including short, intensive visiting program with an interesting and educational trail loop, as well the possibility of long walks, biking and horseback riding to other locations. The BPF’s unusual biological diversity, and a rich history with numerous cultural legacies provides every hamlet and village potential for unique offers.

Among numerous ideas, the “Principles…” lists subject-specific trails, such as Primeval forest trail, focused on the ecology of natural forest habitats; Royal trail, revealing the splendid history of the royal hunting ground; Forest people trail, exposing primitive uses of forest resources; Forester trail, presenting the history of forest management (exhibiting ancient tools and techniques); Independence trail, commemorating the involvement of BPF rangers in struggles for national independence. The authors suggest several ways of highlighting various aspects of the BPF area and improving its attractiveness to tourists. In particular, investments should be made in the following: easily accessible nature trails with the canopy walk; reconstruction of primitive devices used by ancient forest people, living museums such as limonite ore mine with a mill, furnace and black smith shop; mini-zoos and the like (Gutowski at al. 2000).

These propositions are consistent with the idea of diversified development presented in the guidelines suggested in 1998 by the Coalition for BPF protection. Such a strategy is aimed at using the natural and cultural potential of the region to establish a diversified labor market and sustainable economy, in harmony with nature preservation. One may hope that application of this approach  will stop the somber process of cultural and social decline observed in the area. This idea is analogous to a program for revitalizing hamlets in the Adirondacks, New York (Trancik 1985). It is expected, however, that the much smaller scale of phenomena in the BPF region will make its implementation easier, achieving positive results much sooner than in the Adirondacks.

Education is one of the most important and promising ideas related to the mission of protecting the BPF. Although, due to its exceptional natural status, the BPF has been considered as a “forest university” for most of the 20th century, this concept has not been developed into an institutional being. The forest is well known for a high concentration of scientific research studying various aspects of ecology, biology and forestry. The first permanent plots were set up in BNP’s Strict Preserve in 1936 (Bernadzki et al. 1998). The BPF has the longest record (40 years) of continuous vegetation surveys for several permanent plots, including photography sessions every 10 days (Faliński 1986). For the last 30 years, Polish ornithologists have been performing annual surveys of forest bird species. Their unique data challenge traditional theories of bird ecology (Tomiałojć 1991). Similarly, systematic studies of local mammal communities rodents, large herbivores, large and small predators, yield outstanding information necessary to understanding predator-prey relationships in natural systems (Jędrzejewski and Jędrzejewska 1998). There are about seventy projects carried out simultaneously in the Polish BPF by researchers from local scientific institutions
 and from other locations.

Local scientists have a long tradition of co-operation with foreign universities. However, the rate of exchange is strictly tailored to the current needs of particular research projects. Therefore, because the scientific institutions in Białowieża are not focused on education, only a few of numerous student applications from various countries, can be allowed to join the research teams. Several of them have substantially contributed to our knowledge of natural ecosystems (e.g. Koop 1989). Therefore, because of the lack of a college level institution, focused on educating international students in forest ecology, nature conservation, and related matters, a great potential for this area is being wasted. According to the “Principles ...”, foundation of an international Białowieża Forest university should be one of the priorities (Gutowski et al. 2000). Also, local authorities expect establishment of such a university would play an important role in the promotion of this area and integration with the international community (Management program for the BPF communities 2000). 

This substantial gap is gradually being covered within the educational program of BIOTER Centre of Excellence, offered by the Mammal Research Institute in Białowieża (http://bison.zbs.białowieża.pl). At the same time the Society for Protection of the Białowieża Primeval Forest has inaugurated the Białowieża Forest Institute (BFI, www.bfi.eco.pl) in the village of Narewka. Besides offering a wide range of field study courses, covering forest ecology, conservation of nature, rural culture and local tradition, it is expected to build a bridge of interest and cooperation between science, education, conservation and local interests.

Institutional design

Neither efficient preservation of the natural forest nor prosperous and sustainable development in the PBPF region is possible within the framework of the current institutional design. Assuming that reunification of the Polish BPF and Belarussian BPF is not likely to happen in the short term because of political circumstances, the arbitrary division of the Polish BPF is still unacceptable for the view point of its ecological unity, human communities and economic efficiency. The protected area’s only adequate legal status gives priority to its preservation and obliges the central government to be financially involved in its management. According to Polish legal standards, only under the status of national park may these requirement be met. No other national form of nature protection, such as those administered and managed by the NFA, or the vague concept of “protective forests”, as well as the most prestigious international labels (such as Biosphere Reserve, World Heritage Site), can guarantee its preservation. However, a rigid, conservative approach to the park’s management, based on an ill interpretation of legislature may undermine its idea and put it at odds with local communities.


Therefore, an elastic and adaptive approach is needed, permitting, besides the obvious (such as a ban on felling in old-growth stands and acceptance of natural disturbances), substantial modifications. This may be necessary to correct and improve performance of the system, as well as to achieve social acceptance, support, and involvement of others in the preservation program. Strict approaches to issues of secondary importance, such as tough policy applied by park administration against occasional berry or mushroom collectors while at the same time using “pest control” measures in protected areas make the policy inconsistent. The national park is not a self-sufficient system, guaranteeing a swift and successful outcome. Rather, it should be an indispensable component of a larger entity, embracing the protected forest, rural landscape, and human communities with their economies (Fig. 6).


The successful case experiment in Adirondack State Park (ASP), established in 1892 and covering 6,000,000 acres, can provide valuable insights on dealing with complex systems of seemingly conflicting interests. Unlike the Polish BPF, only 48 percent of ASP, designated as the Adirondack Forest Preserve, consists of publicly owned land, whereas 52 percent remains in private property. The main purpose of the ASP is to conserve to overall natural character of the Adirondacks, including large tracks of natural mountain forests (Adirondack Forest Preserve), scenic, undeveloped landscapes and rustic culture. Strong pressure put on legislature to allow intensive development within the Park’s borders, and strong resistance of conservationists, resulted in long-lasting, acute conflicts. This involved the hurling of eggs and dumping of fresh manure at state office buildings (Terrie 1997, Shneider 1998). In 1971, the Adirondack Park Agency was established with a legal mandate to control both the conservation authorities and the regional development within the ASP (Adirondack Park Agency 2000). Though not enthusiastically accepted by either side, the agency secured a necessary trade-offs between major interests within the park, and has largely contributed to its successful functioning (C. Dawson, pers. comm.).

A similar agency should be established to monitor and control the entire Polish BPF system. One of the most important tasks of this institution would be to develop and raise funds for a BPF endowment aimed at reinforcing the conservation system and local development processes. This fund should improve resilience of the whole system through its financial stability, as has occurred in Kenya (R. Leakey, personal comm.). The need for a multi-party agency and special fund has also been expressed by local authorities as well as the authors of the “Principles ...” (Management program for the BPF communities 2000, Gutowski et al. 2000).
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It is advisable to propose the international community contribute financially to the BPF fund, as has been experience by several EU countries paying a so-called “rainforest supply price”. An incentive securing from African nations sound tradeoff between existing economic pressure and protecting their natural rainforests. As has been said, no procedure can be develop to assess the monetary equivalent of these ecosystems. However, there are obvious financial consequences of preservation and management. These costs should be paid if want to preserve values which do not have dollar tags.

Education should be an inherent component of the proposed system, adapting to new circumstances in order to be continuously effective. It should include both study schemes and protocols of the information flow form the field (ecosystems, human populations, economics) to the decision making agencies at state and local levels, as well as procedures for educating the local community and visitors. The effectiveness of this process will depend on adequate educational institutions being in place. As BNP and local communities, with their museums and visitor centers, are supposed to provide basic educational programs addressing “average” visitors, the optimal use of scientific values would require the establishment of an international institution at the college level. It is widely recognized that a well-developed educational system would play an important role in facilitating positive feedback, thus reinforcing the system. It would also link together the protected area, interests of local people, and the national and international community (Fig. 6).

Conclusions and recommendations

9. Monetary evaluation of natural areas does not cover most of intrinsic values and their importance to humanity. Therefore, it cannot be regarded as an ample approach to support conservation needs.

10. The preservation of natural forest remnants in order to secure perpetuity of natural processes, such as the role of natural disturbances, is indispensable to the sustainable development of human societies.

11. Multipurpose forestry should be considered at an appropriate spatial scale, and involve wide spectrum of forestry practices and conservation regimes. Ecologically sustainable forestry on a wide scale does not exclude intensive short rotation management in certain areas. That is, if it does not compromise preservation of natural and semi-natural ecosystems, and does not lead to depletion of biodiversity and site productivity.

12. The Białowieża Primeval Forest (BPF), in northeastern Poland, covers the last tracks of natural deciduous forests in the Northern Hemisphere, representing the temperate climatic zone. Inappropriate institutional and management applications have deteriorated the ecological state of the forest, and undermined its unique developmental potential for local communities. In particular, the misconceived “multipurpose forestry”, applied at the micro scale level of the ecosystem, has been responsible for the irreversible loss of old-growth forests and their specific biodiversity. Thus, the European conservation  legislature appears to be inadequate in providing conservation assistance to the BPF. This is for lack of a European “wilderness act”, which would enable the best preserved natural forests to be kept “wild forever”.

13. The BPF’s ecosystem requires a uniformed approach to its management, with priority placed on preservation of its natural processes. The concept of “Parks for Life”, involving various protection zones, promoting development of sustainable tourism and referring to the rich traditions and history of the region, is the most recommendable way to manage the BPF. The Białowieża National Park should be considered as paramount to the social, economical, and ecological systems of the area. Economic mechanisms involving the international community, and institutional approaches could secure the participation of local people in the decision making process. Successful multi-party agencies in the USA, involved in the management of protected areas, could be adequate models for BPF.

14. The BPF should be better explored as an international training center for conservation, restoration, and rural development. The theoretical and scientific status of this area should be accompanied by a model natural forest status, recognized worldwide by forestry and conservation authorities.

15. Necessary institutional changes (i.e. extension of the national park onto the entire Polish BPF, establishment of the Białowieża Forest Agency) should be supported by the whole EU community. In particular, sound financial mechanisms (such as a “European natural forest supply price” and “the Białowieża endowment fund”) should be implemented to support adequate preservation measures and sustainable local development.

16. Simultaneously, a program for revitalizing local communities, by referring to their rich and diverse traditions and history should be developed.
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� State University of New York, College of Environmental Science and Forestry, Syracuse, NY; The 10-month fellowship (2001/2002) of the author was financed by the Kościuszko Foundation in New York


� Exceptions to the rule have been documented. For example, the disappearance of an ancient culture from the Easter Islands, caused by overuse of natural resources.


� “The lands of the state, now owned or hereafter acquired, constituting the forest preserve as now fixed by law, shall be forever kept as wild forest lands. They shall not be leased, sold or exchanged, or be taken by any corporation, public or private, nor shall the timber thereon be sold, removed or destroyed”. (from the Article XIV of the legislation from 1885, after Dawson and Zahnizer 2000).


3 “Emphatically this is true of the Nature and the values of the primitive … the fate of unmodified Nature rests in the activity of its friends”. (Robert Marshall 1937, after Dawson and Zahnizer 2000)


4 “In order to assure that an increasing population, accompanied by expanding settlement and growing mechanization, does not occupy and modify all the areas within the United States and its possessions, leaving no lands designated for preservation and protection in their natural condition, it is hereby declared to be the policy of the Congress to secure for the American people of present and future generations the benefits of an enduring resource of wilderness”. (Section 2a of the Wilderness Act, 1964)








� “Advocates of this pragmatic approach include a former head of the World Conservation Union (IUCN). They picture a 21st century in which national parks and nature reserves as we know them could all but disappear. Instead, protected areas would become commonly owned resources managed so that local people earn material benefits from the wildlife in their midst, by harvesting meat, ivory and other wild produce, and by claiming revenues from safari tourism and controlled trophy hunting”. (Pearce 1997)





� “… total economic benefit resulting from the protection of wildlife in all North American national parks for tourism is more than $70 billion.” (Geist 1994) “In a study of the Greater Yellowstone area, Power (1991) found that recreation, not mining, timber and ranching, is by far the largest generator of income and jobs. Power concluded that not only is preservation of the ecological and biodiversity integrity o the Greater Yellowstone area not in conflict with local economic well-being, it is in fact essential to it.” (both citations after Cowdy 1997)





� “Landscapes with evidence of felling or harvesting did not score high on aesthetic and functional qualities, and besides the immediate impact of felling operations, visitors do not like to see the logging waste and soil preparation. Although activities such as coppicing and selective felling have proved to be more acceptable than clearfelling, research shows the need and the difficulty in justifying human activity in woodlands”. (Font and Tribe 2000, p. 3)





� Market value; Life support value; Recreational value; Scientific value; Genetic diversity value; Aesthetic value; Cultural symbolization value; Historical value; Character building value; Therapeutic value; Religious value; Intrinsic natural value (Rolston 1985)


� mainly on the basis of Więcko (1984)





� However, recent alarming publications on the Belarussian BPF report a dramatic worsening of its ecological situation (Khalimon 2003; Levshina 2003, � HYPERLINK http://www.seu.ru/projects/eng/belovezha/peril.htm ��http://www.seu.ru/projects/eng/belovezha/peril.htm�; Vladimir Boreyko, Kiev Ecological And Cultural Center: �HYPERLINK "mailto:borey@alfacom.net"��borey@alfacom.net�; Olga Berlova, CCI ISEU: �HYPERLINK "mailto:seupress@online.ru"��seupress@online.ru�, �HYPERLINK "mailto:seupress@seu.ru"��seupress@seu.ru�)


� according to: Decision No. 23 November 8th 1994 of the Minister for Environmental Protection, Natural Resources and Forestry


� Decision No. 48 of July 6th 1998 of the General Director of NFA


� � HYPERLINK http://forests.org/recent/1999/bialpoft.htm ��http://forests.org/recent/1999/bialpoft.htm� (12.20.1999)


� “SGS QUALIFOR would like to emphasize that this decision (i.e. exclusion from certification of three BPF superintendencies of the Białystok Forestry Disrict – explanation by the author) does not reflect on the current management status of the forest within the three superintendcies, but only on the lack of solution about their future management status”, QUALIFOR Programme, 2000, p. 10.


� The guidelines of the DANCEE Project (Antczak et al. 2000) contradict the opinions of ecologists at Białowieża and they foster the status quo that is defined as “an ace-friendly forestry system (achievable) by means of selective techniques of multilayered stans silviculture.” (paragraph 3 of the Resolution). Surprisingly, “the volume of trees to be felled will depend on the use of the these techniques and on timber-yield forecast by the management plan itself” (paragraph 3 of the Resolution)


� Gutowski et al. 2000


� In the natural forest of the Strict Preserve the stands older than 100 years total ca. 65% of the area.


� Ironically, even when the arguable criterion of the “compositional adequacy” is considered, the old-growth stands are on average less “inadequate” than stands representing younger age classes (from 10 to 100 years) – on the basis of the forest survey data (RDLP Białystok, 2003).


� i.e. Mammal Research Institute of the Polish Academy of Sciences, Białowieża Geobotanical Station of the Warsaw University, Forest Research Institute – Natural Forest Department





35

[image: image7.jpg]


[image: image8.png]71561 WS Sppreneivin S SHEDURNES FYRRIVE Ferent.
embracing scund preservaticn,flexible management,
public partcipation, parameunt rdle of ecuction.
‘Andfinancial incentives

Natural Forest
Supply

Price.

Agency for (Adaptive]
Management

“ludopers®"
Adaptive
Management

Feed-back




_1110617390.doc
[image: image1.png]SOVERE IGN

‘OSOKA”
Royal Forest Guard

h 4

Bialowieza
Primeval Forest
(royal hunting ground)

Local Community







_1146549921.doc
[image: image1.png]71561 WS Sppreneivin S SHEDURNES FYRRIVE Ferent.
embracing scund preservaticn,flexible management,
public partcipation, parameunt rdle of ecuction.
‘Andfinancial incentives

Natural Forest
Supply

Price.

Agency for (Adaptive]
Management

“ludopers®"
Adaptive
Management

Feed-back








