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	This paper was contributed as a case study on the implementation of incentive measures for the conservation and the sustainable use of biodiversity for the OECD Expert Group on the Economic Aspects of Biodiversity by Germany.  It describes the working of incentive measures in the Biosphere Reserves Schorfheide-Chorin and Rhön.  It was prepared by Mr. Dieter Popp, Dipl.-Forestry Engineer, of futour consultancy, Munich, for the German Ministry of the Environment.
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CASE STUDY OF GERMANY: 


UNESCO BIOSPHERE RESERVES SCHORFHEIDE-CHORIN AND RHÖN


� MACROBUTTON NUMBERING  � SEQ ccount \h \* MERGEFORMAT �� SEQ cpara \h \r 0 \* MERGEFORMAT ��1.	Introduction


	Within the framework of the UNESCO MAB programme, biosphere reserves serve as model areas for the global conservation of genetic resources as a part of biological diversity.  They are also representative for biogeographical provinces and different types of biomes.  Besides protecting ecosystems within the respective regions, biosphere reserves should demonstrate that a sustainable use of biological resources is possible while taking into account the interests of the people living and working in the area.  The guidelines for the biosphere reserves in Germany1 also see a priority task in developing sustainable forms of exploitation and in using these in turn to conserve ecosystems and species.  All forms of land use should be both economically stable and environmentally sound in the long term.





1.1.	Rhön biosphere reserve – ecosystems and causes of biodiversity decline


	The Rhön biosphere reserve represents the Central German montane region.  It has a size of 184 993 hectares and is situated in the triangle of the three federal “Länder” of Bavaria, Hesse and Thuringia, each of which administer a separate part of the reserve.  Beech trees dominate the natural ecosystems which have survived in the Rhön, forming finely differentiated types of forests.  Beech also dominates the basalt, the sandstone and muschelkalk areas and therefore determines the potential natural vegetation.  In addition, alder floodplain forests, forests rich in deciduous species, lime-maple forests on rocky scree and bogs occur, albeit in their natural form only in a few remnant locations. 





	Natural habitats have been widely replaced by various types of grasslands, including extensive species-rich dry grasslands on limestone.  A fine-grained variability of environmental conditions and traditional differentiated land use systems have created a mosaic of diverse locations and have led to the existence of numerous species which are unique in their diversity, a diversity which requires a sustainable use for its future development.





	Both the intensification of the exploitation of agricultural areas in favourable locations, as well as the exploitation of extensive grassland areas in the less favourable uplands, have led to the loss of genetic diversity in this man-made landscape, even surpassing in their effects other causes of biodiversity decline, e.g. forestry or transport and housing infrastructure.





1.2.	Schorfheide-Chorin biosphere reserve – ecosystems and causes of biodiversity decline


	With a surface area of 129 000 hectares, the biosphere reserve of Schorfheide-Chorin represents the geologically young North German moraine landscape.  It is situated in the Southern Uckermark, i.e. north-east of the city of Berlin.  With a population density of 28 P/sq.km, it is counted among the most sparsely populated area of Brandenburg and even of Germany.





	Forests and woodlands are the dominant feature in the potential natural vegetation of the biosphere reserve.  They are divided according to nutrient supply into various beech, oak or pine-dominated plant communities, including thermophilous mixed oak woodlands with a scattered grass layer.  In the river and stream valleys, floodplain forests, bogs and fens and various types of reed and sedge-dominated communities are to be found.  Besides numerous plant species that are extremely endangered or threatened by extinction, the abundance of large bird species characterises above all the fauna of the Schorfheide-Chorin biosphere reserve. 





	A major pollution problem is presented by contaminated soil from concentrated animal production in connection with an improper management of liquid manure.  10 per cent of the agricultural acreage was earlier used as so-called “liquid manure plots”.  Even today, these areas still show a very high nitrate and phosphate content.  This in turn leads to considerable adverse effects on the upper reaches of the groundwater table.





	Atmospheric nitrate represents another considerable problem, particularly in forests, as the rate of its deposition exceeds the intake and buffer capacity of the soils.  This leads to a loss in vitality both in trees and whole ecosystems.  The exceedingly high population densities of deer constitute a considerable potential for damaging the new development or the conversion to oak-dominated forests and woodlands with an autochthonous structure of tree species.  





	An intensive pond-based aquaculture, the introduction of insufficiently purified communal and domestic sewage and runoff from agricultural areas have created serious problems for the rehabilitation of water resources within the region.  An additional potential for conflict is connected with the long-term demand for groundwater supply by the city of Berlin.





� MACROBUTTON NUMBERING  � SEQ ccount \h \* MERGEFORMAT �� SEQ cpara \h \r 0 \* MERGEFORMAT ��2.	Overview of the causes and reasons for loss of biodiversity


2.1.	Influences of land use and quality of the environment


	Both the intensification of the exploitation of agricultural areas (especially Schorfheide) and the problem of declining use of hitherto extensively used areas (Rhön) has led to an increasing loss of biodiversity in the associated areas and their immediate neighbouring locations.  The agricultural reform of the European Union has on the one hand brought about partial incentives for the reduction of animal stocks and by way of the extensification premium (less than 1.4 cattle units (GVE)/hectare) has also brought about an alleviation of ecological pressures.  On the other hand, simulation models have proved that, due to the previous price corrections, these incentives are not sufficient for reducing the nitrate pollution of the ground and drinking water supply and the ecosystems in sufficient proportions, or for providing the motivation for an extensive reduction of the intensity of land use.2





	However, measures for supplementing agricultural revenue lead to the effect of maintaining an exploitation of locations with limited productivity (Rhön), which in turn results in a persistence and even an intensification of cultivation methods in the structurally poor areas of many regions (Schorfheide).





	The expected consequences of the agricultural section of AGENDA 2000, the European Unions proposal for its future medium and long-term policies, would lead to a commitment of transfer funds to a more resource-conserving form of land use, while on the other hand, in the field of livestock breeding, highly specialised milk breeds would be favoured.  A more ecological agriculture with traditional two-purpose beef (e.g. spotted cattle) would be at a disadvantage.  In the process of the European reform efforts, the danger therefore exists that the relatively low animal loads per area (BR Schorfheide 1 GVE/hectare, BR Rhön 1.05 GVE/hectare) will increase in favourable locations, while the necessary maintenance of open areas through the management of grasslands will scarcely appear economically feasible in sensitive areas.  While only the full-time production units with sufficient milk quotas in the Bavarian and Hessian parts of the Rhön will find themselves in an economically satisfactory situation, the condition in Thuringia will clearly be much different.  Comparative incomes with conventionally managed agricultural operations will still be between 3 and 1.5 times the incomes for ecological farming.3  With regard to the intensification of agricultural use and its negative consequences for biodiversity, economic incentive instruments for a nature-compatible form of cultivation must be sought.  The proportion of areas under ecological farming are 12 per cent in the Schorfheide and 6 per cent in the Rhön, which is far above the federal average and therefore offers the possibility of testing new approaches in these regions.





	Negative effects on biodiversity stemming from low environmental quality are only of minor importance in Rhön while in the Schorfheide-Chorin biosphere reserve, water pollution from improper use together with agriculture, has above all led to substantial problems and can continue to do so in the future. The fishing industry especially has contributed to a decline in water quality due to caging and feeding operations and the fatte ning of ducks on some of the water areas in the past. 





	These intensive exploitations have led to a displacement of the autochthonous fish fauna in sizeable but not completely quantifiable proportions.  This situation has also been intensified by the domestic and communal sewage which was piped into the lakes in an unpurified state until the 1970s.





	With the development of a central water supply, the consumption per person rose from an average of 40 to over 200 litres.  Regardless of the supply problems associated with this, the disposal facilities were also quantitatively strained.





	The expected pressure on the water areas from the leisure-seeking population has not developed to the extent expected in the years since 1990.  Nevertheless, adverse effects can be observed on sensitive animal species and on water plant communities which can lead to a reduction of genetic diversity in populations.  These aspects must receive special attention in the future. 





	The environmental quality in the area of the Schorfheide-Chorin biosphere reserve has also been degraded by the situation in the forests and woodlands.  Since the Middle Ages these areas have been used as prime hunting grounds.  In addition, due to the utilization of forests as local and relatively intensively-used pastures, they previously had to put up with a considerable loss of resources.  The dominance of hunting interests persisted until recently and has only been stopped with the creation of the biosphere reserve.  The persistently high game density has had a lasting effect on the vegetation.  The conversion to autochthonous forest stands will necessitate a long time period; perceptible successes will be visible in 50 to 100 years time.  It will be of  fundamental importance whether indigenous species that have disappeared from the area due to the intensification processes of the past centuries will be able to return.





2.2.	Influences of the market, the supply and the availability of goods


	Traditional breeds and varieties of plants or animals have been increasingly rejected in the area of trade and industry over the years.  With regard to the real and supposed requi�rements of the market they have not had the chance to present themselves in the long term with their product quality for the consumer.  Today’s product requirements reside more in appearance, calculable size or transportability than in variety of taste, aroma or ripeness.  So it is of no great surprise that the number of different types of individual products has rapidly decreased and only a few negotiable products dominate the market. 





	There are a variety of reasons for this situation.  In trade, the producer (e.g. of foods) can only be competitive if he can keep abreast of the existing wholesale structure with regard to quantity, lasting quality guarantee, delivery service and supply or product maintenance.  The supply of the population with food is predominantly carried out by the food trade and industry (range trade and specialised trade) and by a lesser and decreasing proportion of the nutrition trade found in the consumer business.  The consumer on the other hand is constantly demanding convenience products which at the same time are connected with a clearly higher proportion in services.  As only 20 per cent of the consumers are willing to prepare a fresh meal every day, the proportion and the importance of frozen foods and microwavable products is evident.





	The acceptance of regional products is dependent on the one hand upon the availability within the shopping structures and on the other hand on the pricing structure.  As often higher prices must be asked for regional products, this also determines the economic influences governing shopping behaviour, although considerations other than economic ones have gained increasing importance.





	It is frequently stated that the demand for food is price inflexible.  Here we must also consider that many consumers search for bargain alternatives with standard products.  However, products with a “psychological additional use” have a higher price acceptance.4











Table 1. Price trends on the food market5
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Product�
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�



Mass-produced goods


No-name products


�



17 %�



38 %�
�



Average priced quality


�



60 %�



26 %�
�



Quality goods,


regional products,


eco goods


�






23 %�






36 %�
�






	The consumer therefore expects on the one hand good value and articles in good quality which are comfortable to acquire, and on the other hand exclusive products with guaranteed origin and quality.





	The increasing awareness of the consumer for ecological perspectives has led to the fact that 80 per cent of the consumers want to know where the products have come from and approximately 5 per cent of the food customers are convinced purchasers of recognised biological goods, while 20 per cent can be assessed as health-emphatic buyers.  With regard to claims and actual buying behaviour, this results in a discrepancy which has various causes.  On the one hand this is due to the higher prices of the products, on the other hand to characteristics like appearance, availability, lack of “adventure” when shopping and the appropriate labelling.





	The last point is of importance for the question of conserving genetic diversity, as for example the proportion of regional products on offer in food shops in the biosphere reserve of Rhön in 1994 reached a total of only 3 per cent.6  Supplying regional country brands exclusively through the niche of direct marketing cannot be a very promising path in order to contribute to conserving biological diversity through economical incentive instruments.  Hence new strategies and paths must be pursued.





2.3.	Influences of politics and administration


	In order to preserve genetic diversity on a long-term basis, a concrete legal framework is required which currently does not exist in Germany.  For the preservation and sustainable use of plant genetic resources in the area of wild plants, the implementation of the “Directive on the Conservation of Natural Habitats and of Wild Fauna and Flora” (“habitats directive”, 1992) of the European Community (EC) would be absolutely essential.  For the conservation and further development of the diversity of cultivated plants, the adaptation of the Commercial Seeds Act as well as additional measures would be required in order to support the cultivation of all types and land grades.  As long as political deficits exist regarding support for in-situ and on-farm conservation, the available conservation concepts and strategies are largely aimed at ex-situ conservation.7





	The EC habitats directive entails the implementation of a network of protected areas (NATURA 2000) containing rare and endangered habitats.  Without the implementation of this directive through national law, this important goal of protecting biological diversity will not be taken into account.  The resistance posed by the agricultural lobby will not only burden the German government with contract penalties, but will also prevent available wild species in these areas from being taken into cultivation.  A fast implementation of the directive is urgently advised from this economic point of view alone.





	The non-alteration of the Commercial Seeds Act works in a similarly negative way.  Because it is exactly regulated which types are recognised and approved, included in the lists and allowed to enter the market, the conditions for approval are set so high and are in the sole interests of an industrial utilisation of seed material that it appears scarcely possible to register old and local varieties.  The situation is further aggravated by the fact that the importance of plant genetic resources is hardly reflected in the awareness of the general public and that it therefore has no lobby, neither in the political nor in the administrative area.





	In cases where the requirements for approval are less restrictive, for example in the case of vegetables, then only the necessary costs for the approval of an appropriate registration, for recognition and marketing would stand in the way.  At the moment, the cost expenditure caused by the registration process can only be recovered in the medium to the long term within the framework of an industrial production.  This is however not to be expected in the case of the sale of local varieties and it is also undesirable in the sense of this philosophy.





	The discussed liberalisation of the respective laws on the European level is actually being supported by the majority of the political parties in Germany.  However, considering the low political value of this question, effective initiatives are not to be expected.





	In addition there are further restricting regulations which can lead to a loss in biodiversity.  In 1951 the then Federal Republic of Germany’s Department of Trade and Industry had already advised the tree nurseries that they should only produce low-growing fruit trees.  This recommendation was further expanded in 1953 with the “Emser Resolution”, demanding that high-growing fruit trees and fruit orchards were to be dismissed.  Among these restrictive regulations in which regional cultivation and rural areas were given no consideration can be counted the market regulations of the EC regulation 2078/92, a regulation on trade classes with restrictive stipulations for market entrance of regional or old varieties types, and also the commercial forestry seed legislation which indeed offers location-specific instructions (e.g. referring to altitude or origin), but has as yet prevented a sensitisation with regard to preferences for regional origins.
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3.1.	Rhön biosphere reserve: Rhön sheep


	Whilst just over 100 years ago around several hundred thousand of the sheep living in the Rhön belonged to a robust, weather-hardy and sturdy mountain breed of local origin, by the end of the 1950s one could only record 300 herd animals.





	Initial attempts at conservation have been carried out since 1987 by the BUND, one of the largest environmental associations in Germany, which led to a breeding herd of thoroughbred ewes.  As a result the biosphere reserve supported the marketing of lamb meat from these stocks, in order to make the conservation of these old regional sheep breeds permanently free of public funding and to turn them into a self-supporting economic factor.





	With product presentations for the butcher guild and the catering trade, the founding of pasture-sharing communities, a Land Specialist Ltd., a regional shop and successful co-operation with the local restaurants, the meat price for the Rhön lamb of regional production could finally be uncoupled from the trading and wholesale price.  Today the price is approx. 200 to 300  per cent higher than the respective EU quota.  This finally meant that the conservation of these important traditional sheep breeds in the Rhön and consequently the conservation of the extensively used mountain meadows is again economically viable8, with the number of sheep again reaching to over 3 000 animals.





3.2.	Cultivation of medicinal plants and spices


	In connection with the development of an awareness for product quality and environ�mental matters in the Rhön through the creation of the biosphere reserve, the expectations relating to the origin and quality of products of local origin have also grown.  The catering trade demands fresh, perfect visual quality and taste, manufacturers of juices or spirits expect high quality and aroma and buyers of dried goods require that the contents of aflatoxins or pesticide residues in the products do not exceed the permitted levels.





	Medicinal and spice plants cultivated through ecological farming are either not available from low income countries or are still not marketable.  For this reason, this branch presents itself as a cultivation alternative in the regions concerned with considerable value added profits.  For example, in the case of coriander, conventional cultivation would only achieve a price of DM 1.50/kg, whereas ecological farming attains up to DM 4.50/kg.





	In a preliminary test in Rhön, 48 of 70 medicinal and spice plants that can be cultivated in Germany were sown under highland conditions, harvested, tested for quality and put on the market.  Cultivation experiences were also made with old regional vegetable plants like Oenothera biennis and Campanula rapunculus.  A total of 38 species under the stated conditions were evaluated as being cultivable.  Cultivation worthiness can however only be assessed after many years of marketing.  At least fresh kitchen herbs are sought after by drinks manufacturers and the catering trade.  No trading partners have yet been found in the cosmetics or pharmaceutical sectors due to the limited quantities available.





	In the future the cultivation test should increasingly be carried out with the material already available from local varieties because there is an interest in the areas of specific catering operations and food processing.9 





3.3.	Marketing of old grade fruits


	To promote cultivation in fruit orchards, the “Rhön apple initiative” was formed as a platform in 1995 by producers, mineral springs, breweries, tree nurseries, press-houses, the communities, the catering trade and the biosphere reserve.  With the involvement of the regional market leader for apple juice drinks, the project was able to be planned for the long term and could be equipped with a professional “apple office”.  





	In the beginning of the work, an inventory of cultivated varieties was carried out in order to obtain information on the quality and to be able to give cultivation recommendations to tree nurseries and growers.  Around 5 000 samples (trees) were registered (85 per cent apple, 8 per cent pear and 7 per cent plum trees).  83 per cent of the samples could be identified (173 apple, 38 pear and 12 plum types).  In the case of apples, the 10 most common varieties encompassed almost 38 per cent of the total number.  67 varieties were found in only up to 3 specimens, of these 32 existed only as single trees, including extremely rare or unexpected varieties.  





	All varieties were assessed for their suitability for cultivation in fruit orchards in order to co-ordinate reproduction and cultivation.  Cuttings were taken and handed over to tree nursery cultivation for all identified varieties as well as for many unknown ones.  The cultivation was carried out in two types of gardens and at various altitudes. 





	The marketing of dessert fruit, juices, wine, spirits and preserves was developed in parallel to the identification of the varieties.  In doing so, the diversity of varieties was applied as a unique selling proposition, whereby the type purity (10 per cent of the value added in the case of wine) as well as the type variety (juices with 50 to 80 types) are taken into account.  In 1996, 800 tonnes of Rhön-produced fruits could already be marketed at higher prices, e.g. DM 26/100 kg for juice manufacturers, DM 30/100 kg for an apple-beer mix drink or DM 100/100 kg for dessert fruit. 





	With new products, like a naturally cloudy apple juice, a beer-mix drink, plum nectar, apple crisps or regional apple sauce, demonstrably from Rhön varieties and partly certified as coming from ecological production, the apple became an icon for the entire region.  The consumer experiences the value of type diversity and in this way the essential acceptance of the higher prices increases.  In addition, further components like show press-houses, apple-wine cellars, apple cake, fruit orchard hiking routes or targeted market fruit festivals contribute to this.





3.4.	Apiculture as an incentive motive


	In the area of the Schorfheide-Chorin biosphere reserve, considerations as to how the conservation of biodiversity can be implemented indirectly through market incentives have taken apiculture into account.  After the political changes in the former GDR, the relatively reliable market for honey collapsed.  As of today, quality honey from the Schorfheide-Chorin biosphere reserve cannot yet be positioned again as a premium pro duct, even on the Berlin market, while the honey brands from Bavaria, the Black Forest or from the Alps area fetch good prices.





	With a guideline of the Schorfheide-Chorin biosphere reserve for preserving the cultural landscape through honey bees, a premium of DM 30/year per bee hive is offered.  The handing-out of the premium is tied to the delivery of a honeycomb sample per hive.  An identification of the pollen collected allows conclusions as to the species composition of the areas where the bees were active.  The premium moreover again ensures pollination in the biosphere reserve through over 780 bee hives and 40 apiarists.





	Two of these apiarists are commercially active and also process their honey for different products in the areas of cosmetics, candles or spirits.  The programme has not only saved apiculture in the biosphere reserve, but this application of nature conservation by contract has also indirectly aided the development of marketing schemes and has again enabled a long-term substitution of funding with the appropriate market prices.  This economical incentive will then also have repercussions on the protection of biological diversity.





3.5.	Other initiatives


	Numerous other initiatives are under way in the Schorfheide-Chorin biosphere reserve and in Brandenburg and Rhön, which still implement a scientific backing of cultivation tests before they can reach the marketable stage.  That is why no comprehensive examples for economic incentive instruments for the conservation of biological diversity can yet be expected.  They can however surely be conceived and demonstrated in a later phase. 





	Included among these are:





	(	Type preservation and diversity in fruit orchards including fruit evaluation in Brandenburg (Schorfheide-Chorin and Spreewald biosphere reserves, Märkische Schweiz and Brandenburgische Elbtalaue nature parks);





	(	Seedling cultivation and cuttings reproduction of deciduous trees of defined regional origins in the Elbtalaue nature park;





	(	Registration of genetic resources of regional origins outside of the commercial forestry seed legislation through mapping, harvesting as well as reproduction in the Rhön biosphere reserve;





	(	Reproduction of basic seed material of the Gatersleben gene bank of regional geographical origins of annual and biannual cultivated pants, mainly cereals in show gardens of the Schorfheide-Chorin and Spreewald biosphere reserves as well as in the Elbtalaue nature park;





	(	Cultivation of dye plants, medicinal and spice plants in the areas of the Schorfheide-Chorin and Spreewald biosphere reserves;





	(	Testing for cultivation tolerance, yield potential and suitability for use of traditional varieties of potato under ecological conditions in the Schorfheide-Chorin, Spreewald as well as Brandenburgische Elbtalaue biosphere reserves in connection with cultivation tests in Austria and Great Britain;





	(	Maintenance of the proportion of autochthonous beech forest of the Rhön biosphere reserve with a programme aimed at e.g. the marketing of beech wood through the introduction of a turnover fund at 0.1 per cent of the wood proceeds;





	(	Cultivation tests with old cereal species and varieties in the area of biological-dynamic agriculture operations in Brandenburg and Niedersachsen for interested bakeries and mills;  and





	(	Phenotypic and genotypical testing of brook trout to determine regional origins for the development of a marketable supply in the Rhön biosphere reserve.
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	The significance of species or biological diversity has not yet been established in the awareness of either people or politics.  This is among other reasons due to the fact that until recently mainly ecological, aesthetic or ethical reasons were used to justify efforts at conserving species and biotopes.  Economic reasons were virtually scorned even by conservationists. 





	Our diet is based world-wide on an extremely narrow foundation of genetic resources.  Thus 5 cereal species supply over 50 per cent and 20 species of other plants over 90 per cent of our vegetable diet.  The dramatic constriction of our food basis becomes clear when we realise that the 250 000 vascular plants in existence provide us with roughly only 75 000 edible components, of which during all of human history as yet only 7 000 have been used in the diet – mostly on a regional scale – and a total of only 150 have been cultivated.  The resulting low genetic variability has been a recurring cause of catastrophic crop failure in the past.  For this reason, investigations like those concentrating on the traditional old potato varieties in Brandenburg conservation areas are so important.11





	In the US, 4.5 per cent of the gross national product depends directly on wild species and therefore on biodiversity.  This corresponds to an annual value of DM 87 thousand million.  The value of species - their yield and cultivation value - often cannot be determined directly.  Mankind does not directly need an inventory of 1 000 wild bee and hover fly species in Central Europe.  But more than half of the plants of Central Europe require these flower-visiting species for pollination and thus for their survival.  Human society as well depends on these species for the seed reproduction of cultivated plants.  Mankind therefore depends on biological diversity, the habitat of bees and the hover fly species for its own existence.  This example also emphasises the importance of the cultivation of the honey bee within a programme in the Schorfheide-Chorin biosphere reserve.12





	In the medical field, only a limited number of screening tests have been carried out with regard to the total number of species in existence (the estimated entire figure is between 5 and 30 million, only 1.5 million have been scientifically described) to determine a reduced number of medicinal properties.  Not only tropical species are used.  Currently, 1 581 species of the Central European flora alone are being used in the medical field.13  The value of the imports of plants for medicinal purposes into the Federal Republic of Germany reached an average of 160 million DM per year for the period 1991 to 1994.26





	The 20 top medical drugs used in the US are all based on substances which have been extracted from natural products that depended on the existence of large conservation areas.  The yearly marketing turnover alone from these drugs amounted to 6 thousand million US dollars.14  Extensive tests for determining the potency of regional plant and animal populations for usable substances in the area of medical research would be long overdue but are still not undertaken in the German biosphere reserves.





	Biological diversity is also of considerable importance for tourism.  The global turnover of eco-tourism is estimated at around 12 thousand million dollars, national park tourism in Canada generates 800 million dollars per year, 4 thousand million dollars in the US and 60 to 70 million DM in the Bayerischer Wald national park in Bavaria, Germany.  Tourist tours are now offered on a year-round basis in a centrally co-ordinated programme in the Rhön biosphere reserve.  In 1997, 10 000 visitors benefited from approximately 380 events.  In a test phase, fees were raised to generate over DM 40 000, compared with an expenditure for advertising of around DM 10 000.  This of course is just the starting point in an extensive tourist valuation of the cultural landscape and must be developed if it is to work out in economic terms for those involved.





	The rural community of Garmisch-Partenkirchen has gone one stage further, whereby a small additional sum (“Öko-Zehnerl”) is deducted from the visitors´ tax and is used to finance environmental measures.  A similar model of “nature tax” has been developed by the environment ministry of Baden-Württemberg which would allow communities together with the local population and the tourists the possibility of giving a contribution towards conserving the cultural landscape and thus biodiversity.  An additional expenditure of DM 6 per family would go towards the “nature tax” during a holiday stay.  The incoming contributions would then be allocated to measures for conserving the cultural landscape. 





	To illustrate the value a granted recognition of status in connection with biological diversity (like categories on a European level or a classification like the IUCN categories for protected areas) can have for a certain region, a few examples may serve where such a recognition has been withdrawn or threatened, e.g. conservation areas like Kühkopf- Knoblochsaue in Hesse or the Berchtesgaden National Park in Bavaria.  Above all, local politicians have undertaken all conceivable efforts in order to maintain the threatened status, because the loss of image is also connected with a reduction in the attraction for tourists.
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5.1.	Current or planned economic cost incentives


	For the conservation of genetic diversity within species, measures are essential which on the one hand have the aim of the long-term conservation of the natural habitat and on the other the aim of in-situ conservation, including use and conservation measures for cultivated species in agricultural operations (“on farm”).  It has also become clear in doing so that solutions for the impending problems are only to be expected from a common effort of both the disciplines of nature and environmental conservation and agriculture.  With the development of a concept for the long-term conservation of genetic resources, the Schorfheide-Chorin biosphere reserve has taken on a pioneering role within the German biosphere reserves.  A number of further focal initiatives and funding programmes in Brandenburg have resulted from this development.





	National legislation and the nature conservation laws of the German federal states provide the legal framework for defining and implementing nature conservation measures throughout the territory or centred on individual species.  Not all of the legal measures are immediately effective in the sense of genetic resource conservation, as the case of expensive initiatives for the conservation of single attractive animal species demonstrates.  Furthermore, within the conservation movement, the importance of the conservation of genetic diversity within species through measures for maintaining isolated populations or subspecies and for developing conservation strategies with this goal in mind is still poorly understood.  Only when the scientific importance of the conservation of our biological diversity can be brought into public awareness can the appropriate consequences be expected.  This means for example that conservation strategies should not exclusively or predominantly be oriented at rare or attractive species.  The entire spectrum of wild species must be viewed as an asset for the future.





	Under this aspect, biosphere reserves play an important role because their establishment is focussed less on habitats under immediate threat and more on representative communities and habitats, including common habitats.  From this point of view, the decision of the “Standing Working Group of Biosphere Reserves in Germany” that urban ecosystems should also be considered in the future creation of biosphere reserves should be welcomed.





	Economic incentives must complement and support the legal framework to achieve these targets.  If rural communities specify protected areas for the conservation of biodiversity, they can receive advantages as compensation, e.g. within the framework of financial adjustment.  Measures like these could be implemented through tax reforms or through special provisions within the system of integral financial adjustment.  A conservation or exploitation levy would be a further instrument which would facilitate the use of conservation areas as a tradeable element in the development of settlement and traffic infrastructure.  In any case, the willingness to define specific habitats as conservation areas will be clearly increased.16





	Besides conserving an extensive and representative spectrum of ecosystems and habitats, the problem of the threat to biodiversity through pollutants from the air has to be solved.  Without a CO2 /energy tax as a financial/political instrument, in conjunction with a number of further legal instruments as proposed by the Umweltbundesamt (Federal Environment Agency), and a decrease in the deficits pertaining to information and motivation, the efforts aimed at the conservation of genetic diversity and at setting the ground for implementing further economic instruments will not be successful.17





	For the financial security of the necessary in-situ/on-farm conservation of biological diversity, the concept must contain clear instructions and should not – as it has up to now – concentrate exclusively on ex-situ conservation.  Efforts at monitoring and scientific documentation must be strengthened and a sound financial basis must be found.  It is also essential to develop marketing concepts for products that are to be created by such approaches, so that as a result both public pressure for the interests of biological diversity and demand for differentiated food quality arise.





	As the state budget is not sufficient for financing such plans, new financial measures of national and even international importance are necessary for this task.  As genetic resources are being increasingly applied in numerous branches of industry, these should also participate in the costs of the long-term safe-guarding of this production asset.  This refers mainly to the industries for food, medical supplies, construction materials and industrial chemicals.





	In the area of demand for foodstuffs, medicinal and health products alone, a turnover of around 350 thousand million DM is made in Germany per year.  A turnover-related “development fund for the preservation of the food, medical and health products industry” of 0.1 per cent would result in a figure of 350 million DM or DM 4.38 per inhabitant per year.  These funds would not only suffice for the implementation of a national programme for the conservation of genetic diversity, but would also allow the funding of additional initiatives of national conservation programmes.  Until now, however, political initiatives aimed at establishing mechanisms that contain a turnover-related financing of such measures from industry have not existed.19





5.2.	Implementation of economic cost incentives


	The numerous examples of marketing initiatives of regional products that nowadays exist in Germany have not yet achieved the breakthrough to the listings in the specialised and retail trades, as these products account for barely 3 per cent of the goods supplied.  The proportion of customer relationships gained from direct marketing lies at 1.3 per cent for meat, at 3.0 per cent for bread and bakery goods, at 2.5 per cent for fruit and vegetables, and at 1 per cent for milk and dairy products.20  These figures lead to the conclusion that either regionally defined origins and product qualities are held in low esteem or that little knowledge about the cause-and-effect relationships exists.  It can be assumed that the deficit lies more in the area of information concerning the importance of products of regional origin and their value for biological diversity.  Otherwise the undoubtedly sizeable successes concerning the increase in the proportion of products of regional origin would not have come about, as has been the case, among others, in the Rhön biosphere reserve. 





	In the Rhön, the demand for - and therefore the turnover of - regional products in the area of a catering supply group increased from 20 per cent to over 50 per cent from 1993 to 1998.  Within the same period, the share of regional goods in all tourist services increased from 4 per cent to around 10 per cent.  An additional estimated 4.6 million DM were generated within the region.21  No adequately verifiable figures are available for the private consumption sector, even though a comparable trend - but not as pronounced - can be detected there.





	This success can be traced back to two essential causes.  First of all, the companies participating in this concept have thoroughly emphasised this product strategy and have a�pplied it accordingly.  Secondly, the transparent structure of supply conditions has led to a high amount of trust (which is, however, still not covered by a label guaranteeing origins and quality) and hence to the desired increase in turnover and in single products.





	Similar experiences as in the Rhön have also been made in numerous other regional development projects.  Above all, these have also confirmed the trend that only a complete transparency of supply structures and offensive marketing strategies lead to the desired success.22   As a result it can be concluded that:





	I.	public awareness has increased through an appropriate national campaign to demonstrate the value of regionally produced foods from genetically differentiated origins, and





	II.	such products are made recognisable through the use of a common logo on the national level.





	Only with this approach can a change in consumer behaviour be achieved as the initial impulse which is essential for the conservation of biological diversity.  New marketing structures have to be developed and set up in the second stage in order to make products of this quality also available to the consumer.  Such new marketing channels, which surpass the former conventional niches, will now be put to the test in a model plan in the Eider-Treene-Sorge region (Schleswig-Holstein).23





	The prerequisite for this is, however, the availability of appropriate products of defined plant and animal varieties or races.  For this, a national conservation strategy and its determined implementation are necessary (as described in Chapter 5.1).  Without the appropriate test fields, show gardens, access to materials from gene banks of clearly defined regional origin, the collaboration of scientific institutes and practical implementation, these products of desired regional origins and their genetic diversity will not be available.  Both political understanding of this difficult matter and the lack of financial resources have up to now impeded the necessary measures.  Relating to this, a new financial mechanism has been suggested in Chapter 5.1.





	Such practical steps can only be implemented if the legal licensing of plant varieties is no longer hindered by conditions which were originally defined within the framework of industrial-economic interests.  A large barrier has turned out to be the interpretation of the so-called “cultural value of the land” in the Commercial Seeds Act governing the market for varieties of agricultural species.  Genetic diversity must finally be recognised as a value in its own right.  In addition, exaggerated demands concerning the definition of “sufficient homogeneity” also impede the licensing of genetically variable types.  The necessary distinction between types and varieties would still be possible if they were merely sufficiently homogeneous in a single character.  A more generous formulation of the general legal provisions in this sense would at least facilitate the licensing process.  How far the Commercial Seeds Act is sometimes removed from practical necessities is demonstrated by the fact that the seeds of old local varieties are not even allowed to be passed on to biosphere reserves where there is a demand for on-farm conservation in the frame work of cultivation projects that lie in the public interest.24  





5.3.	Information strategies for economic costs incentives


	Apart from the loss of genetic diversity, we are also threatened by the increasingly dramatic loss of indigenous knowledge of plant and animal genetic resources.  The history of evolution is characterised by such indigenous knowledge (first people’s knowledge), without which neither the history of mankind nor today’s state of science can be explained.  It is therefore illogical to reject this knowledge of an indigenous sector of the population as a resource by referring to its unscientific nature, to ignore it or to repress it.  Without this knowledge of indigenous peoples science, we would not be able to proceed target-oriented in the search for plants with active substances against illnesses that are difficult to treat, and large losses in time and capital would ensue from the resource-consuming development of screening procedures.





	The importance of indigenous knowledge has therefore also been acknowledged in the international Convention on Biological Diversity.  It was acknowledged that nowadays such knowledge is experiencing an increasing loss from one generation to the next.





	The system defining commercial property rights that originates from the legal system of industrialized countries and its far-reaching framework of rights governing patents and plant genetic resources will hardly be capable of developing co-operative relationships with the cultural and social-economic services of communities which have developed such indigenous knowledge.  The Convention defines biological diversity according to its intrinsic value, productive use value, use value or commodity value.  In doing so, the Convention recognises for the first time in international law the importance of the intrinsic value of biological diversity that surpasses its uses for humanity.  Such a codex thus also links the importance of indigenous knowledge to the outstanding role of in-situ and on-farm conservation of genetic diversity.





	Given the globalisation of judicial systems, such knowledge must also lead to a new evaluation of intellectual and social control of genetic resources.  The large amount of knowledge concerning plants and animals, their cultivation and growing conditions or possibilities for further use that is included in indigenous knowledge systems should therefore be permanently ensured and embodied in the international judicial system by a further implementation of the provisions of the Convention.25





	Public awareness in Germany concerning the value of biological diversity is – compared with its economic and ecological importance – rather low.  The prevailing economic system and trade relationships have frequently not given rise to an increased understanding of the urgency for structural and awareness change.  Consumers, as before, decide through their decision to buy which is mostly an unconscious decision how and where food articles have been produced or processed.  The consumer therefore has or would have the power to determine other types of land use, a larger variety of taste or a variety of types in the sense of genetic resources.  While in Germany in 1950 approximately 45 per cent of the family income was still spent on foodstuffs, this value sank to around 15 per cent by the year 1995.  Given these circumstances, a demand for high-quality food products cannot be expected.





	Many skilled food processors complain about the dramatic loss in the perception of taste of their customers.  Whilst on the one side the variety in taste suffers or dwindles, on the other side the supply of products rises to ever new heights.  The baker of today offers over 200 types of bread and more than 1 200 types of pastries.  This variety makes the consumer believe that there is a large variety of natural basic materials, which simply do not exist any more.  Such a wide range of products can be offered by the majority of producers only through the use of pre-mixed ingredients from the baking industry or increasingly by using frozen finished products – often for the show oven.  Product diversity unfortunately does not reflect any more the diversity of the basic materials of crops.  The bakery trade generally finds it difficult to explain this connection.  Only very few producers have recognised the value of genetic diversity of source materials and have attached an importance to this.  Their shelves therefore logically contain only a few types of bread or pastries.





	If biological diversity should be safeguarded by the price of the products – which probably constitutes the only correct and promising path – a change in the price structure for foodstuffs through an extensive change of public awareness as well as of consumer behaviour must be brought about.





	This awareness in the the foodstuff area can only be created via a wide-ranging and nation-wide organised consumer campaign which should result in an altered consumer behaviour.  Key elements of such a campaign are:





	-	the importance of genetic resources for nutrition and variety of taste;


	-	the development of regional agricultural markets;


	-	the recognition and economic valuation of ecological services by producers and processors;


	-	the importance of fresh, unprocessed foodstuffs for consumers.





	Only sustainable food production offers the cost incentives which are necessary for conserving biological diversity.  Without a co-ordinated, government-supported campaign independent of products and companies, this promising path cannot be found.





	Besides such a campaign, all relevant educational systems, like environmental education centres, conservation information centres, national park or biosphere reserve centres could or should organise their own information materials regarding this subject and elaborate their own education offers.  Learning units for public schools must be developed concerning the importance of measures for conserving plant and animal genetic resources, so that this subject can be developed as a basic knowledge.  In conjunction with this, however, offers for taste sensitisation should be developed, so that the schools can pick up the deficit which has evidently been caused by the changes in nutritional habits.  Holders of indigenous or traditional knowledge stemming from first-hand experience can be involved in such learning units. 





5.4.	Other general conditions for the implementation of economic cost incentives


	The conservation of genetic resources as an independent goal of conservation efforts has until now received too little attention.  In the conservation programmes of the federal “Länder”, hardly any information is included on conservation areas which also take these aspects into account.  As a result there are also with some exceptions hardly any independent programmes or model plans for the conservation of genetic diversity.





	One cause of this could be that Germany only developed fully comprehensive and integrative organisational structures for nature conservation in a few East German “Länder” following unification.  The “Landesanstalt für Großschutzgebiete” in Brandenburg and the “Landesamt für Umwelt und Natur” in Mecklenburg-Vorpommern (agencies responsible for nature conservation and large protected areas) with their direct jurisdiction concerning all major conservation areas of the “Land” in question offer, for example, an optimal guarantee for a determined, exemplary implementation of studies and research projects.  These must be co-ordinated on a national level or the level of the federal state and are best carried out in the major conservation areas.  The conservation of genetic diversity forms a part of such tasks which can be ideally controlled by the organisation structures mentioned above.  As a result, it was also obvious that in the progress of the division of labour within the German biosphere reserves these tasks were taken on by Brandenburg with its biosphere reserve Schorfheide-Chorin, whereby essential co-ordination tasks are undertaken by the respective “Landesanstalt für Großschutzgebiete”.





	The co-ordinating activities of governmental nature conservation and agricultural agencies for the conservation of biological diversity must be supplemented by clear regulations governing access to plant genetic resources and seeds from gene banks for defined scientific projects and on-farm conservation measures.  The obstacles and difficulties still in existence must be overcome for the sake of a necessary re-evaluation of the value of traditional plant varieties or varieties of regional origins.  As has been possible in Austria, the cultivation of traditional varieties of regional origins, which still have an importance in agricultural production, should be supported with area-dependent premiums by the agencies referred to above.





	Besides the governmental level, however, it is also necessary that non-governmental and voluntary conservation efforts devote themselves more to the task of conserving biological diversity and genetic resources.  In Germany, this has been the case only in certain specialised topic areas and also only within very few units of non-governmental conservation organisations.  Thus the existence of organisations like the “Brandenburg Association for the Conservation and Cultivation of Useful Plants”, the “Association for the Conservation of Old and Endangered Races of Domestic Animals”, “Pro Specie Rara” in Switzerland or “ Noah’s Ark” in Austria is to be welcomed, given the fact that their activities are perceptible in the entire German-speaking area and should thus be given a much stronger consideration when allocating public support funding.  This support should also be obtained by all the show and teaching gardens that collaborate with the government or the private associations referred to above with the aim of conserving biological diversity.





	The national logo mentioned above that defines products of genetically differentiated origins and from regional growers or processing operations represents a further important element destined on the one hand to offer economic incentives for conserving biological diversity and on the other hand to increase the awareness of the consumer concerning this topic which has up to now received too little public attention.  The initiative for such a product labelling should start from environmental and consumer associations in connection with the specialist associations referred to above.





	Measures for conserving biological diversity through economic incentives as well as legal and additional effective instruments should be evaluated in a comprehensive manner by investigating the whole topic while taking into account the national framework, so that conclusions for new appropriate action can be developed.  Such an evaluation could if necessary also be financed by private endowment funds or, for example, by the “Deutsche Bundesstiftung Umwelt”.  In this way, the entire concern could be given an evidently political impetus.
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6.1.	Transferability of experiences gained


	The examples given of economic incentive instruments for the conservation of biological diversity demonstrate that approaches are available in order to support this aim also by surpassing the existing legal framework.  This will become even more important and essential, given the fact that those legal measures in the past have not shown the necessary success.





	Above all, the lacking public awareness for the aim of conserving genetic diversity and the associated lack of structural and awareness changes among the consumers demonstrate the need to increase the public concern for this topic.  It must also be clear to all involved that these alterations of general economic and social conditions will lead to opposition on the part of stakeholders in the areas of trade and the companies of the respective industry branches.  As no improvements in the conservation of biological diversity can be expected without an appropriate change in awareness, these problems must not just be accepted, but appropriate strategies must be developed. 





	For this reason, the experiences from existing projects are valuable, even if they are not immediately transferable in all cases.  At least they permit the conclusion that without an overall political support in the framework of an improvement of legal regulations and the support of publicly effective campaigns, no success can be expected.





	The experiences gained up until now at least allow a positive assessment.  They have also clearly shown that the consumer is willing to pay a higher price if he/she receives demonstrably higher quality or the certainty of a product with a defined regional origin.  As these experiences have been made in urban as well as country areas, in poor income as well as high income regions, we can deduce from this that a structural and awareness change is possible through a sufficient and efficient formulation of the aim.  This should incite the initiation of other model projects besides the existing ones, which will guarantee the long-term conservation of biological diversity.





6.2.	Experiences from cost incentives


	The conservation of biological diversity, and thus of genetic resources, has as yet been strongly financed and ensured by public spending.  In doing so – as the quoted examples prove – too few development or conservation measures in conservation areas, in show gardens or test fields were realised.  Multifunctional approaches to equally important environmental education measures or the use of hitherto unused or rarely used species are tasks for which inadequate amounts of public funds were made available.  By contrast, industry, for example pharmaceutical manufacturers, spends millions in order to screen plants for pharmaceutically active substances.





	For the conservation of basic “raw materials” in this case of wild species no resources are being spent on the side of the commercial users.  In view of the dramatic situation concerning the loss of genetic diversity in numerous countries of the world, the commercial purchaser and processor must also increasingly become involved in the costs for the conservation of the raw materials.  For these reasons, a “development fund for the conservation of genetic resources for industrial use” seems reasonable.  It would be practical to initiate such a fund on a global scale, to link it to UNEP or UNESCO and in doing so also to define the question of “ownership” of genetic resources with regard to the source raw material and the associated knowledge, as addressed in Article 8j of the Convention on Biological Diversity.  The capital provided through such a fund must be applied exclusively for the conservation of the natural communities of wild species and the preservation, documentation and further development of the regional knowledge concerning further exploitation or for in-situ/on-farm conservation measures.





	Moreover, consumers must be enabled to make a conscious decision regarding the variety of taste stemming from products of genetically differentiated origins through measures such as labelling and appropriate marketing.  To achieve this, an appropriate standardised product logo is essential on a national basis to ensure the necessary reliability for the consumers.





	Finally, such a marketing campaign must be combined with an encompassing consumer education, in order to bring about a change in awareness which guarantees the value of man-made cultural landscapes and the cultivated plants or domestic animal races originating from them in the process.





6.3.	Conceivable political approaches for an implementation


	The existing option on the level of the European Union for exceptions to trade restrictions concerning non-recognised varieties of plant genetic resources which is already being practised in countries of the European Union (EU) must also allow for practical regulation through a liberalisation of the seed market laws.  The experiences some neighbouring countries have made with such legal freedoms should be taken into account.





	Without the appropriate amendment or revision of further restrictive regulations, like the commercial forestry seed legislation, the EC trade classes regulation or the EC regulation 2078/92 on agricultural production methods compatible with the requirements of the protection of the environment and the maintenance of the countryside, the desired successes will not materialise.





	Political understanding of the importance of biological diversity must therefore – as a preliminary stage of sensitisation in favour of the change of general legal conditions – be promoted by numerous other activities.  Parliamentary evenings, individual talks with delegates of all factions of the appropriate committees, as well as the pressure through public opinion contribute towards this goal.  For the organisation of such a change in political awareness, an “alliance for biological diversity” is in fact required.  Among its members would belong the few associations who are concerned solely with this specialist question, the larger environmental and conservation associations in Germany, the consumer organisations and possible also other associations and institutions with an interest in this subject.  A candidate among the latter would be, for example, “Eurotoques”, the European Union of Top Cooks, founded by Paul Bocuse which already engages itself in the maintenance of historical cultural landscapes with their traditional forms of land use and their traditional breeds and is also committed against the application of genetically altered food.  Only a very widespread campaign will be able to alter the necessary general legal conditions in the desired manner.





	The initiative for such an alliance must however come from the specialist associations who have been extensively involved in the conservation of plant and animal genetic resources and who have at most criticised the hindering or lacking general legal conditions in a constructive manner.  As given our present experience we cannot expect the impulse for such an alliance to come from the large environmental or the consumer associations, it is here that we must look for the initial impulse towards the formation of such a campaign.





	It must also be mentioned that the lack of a national environmental plan in Germany represents one of the opportunities for demonstrating existing deficits in the control of air pollution, the conservation of natural habitats and the promotion of sustainable land use methods and thus for taking new political actions.  A national campaign alliance and the national environmental plan would also draw attention to economic incentives for the conservation of biological diversity and raise this problem into the sphere of political awareness.
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