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Introduction
Finland’s semi-natural meadows and grazed woodlands, called traditional rural biotopes (TRBs), are highly endangered landscapes. Finland now has less than 1% of the meadows it had at the end of the 19th century (Fig. 1; Pitkänen & Tiainen 2001). Over 90% of the traditional rural biotopes still in existence in Finland are threatened and over 70% are critically endangered (Raunio et al. 2008). Only about half of the approximately 20 000 ha of traditional biotopes left in Finland are managed and only a small portion of the managed area has retained the original characteristics of its traditional use (Vainio et al. 2001). The current land area of traditional rural biotopes is not enough to guarantee the perpetuation of these habitat types and the species diversity dependent upon these landscapes (Salminen et al. 2000).
Traditional rural biotopes in Finland are designated under the EU Habitats Directive as Special Areas of Conservation and, as such, are included in Finland’s Areas of National Responsibility (EEC 1992). Conservation of Baltic coastal meadows and other endangered habitat types is transposed into Finnish law through the Finnish Nature Conservation Act (1096/1996), which lists low-growth seashore grasslands as protected biotopes. The Helsinki Commission has declared that coastal meadows along the Baltic Sea are heavily endangered landscapes (Van Nordheim & Boedeker 1998 in Jutila 2001).

Fig. 1 Amount of ploughed field and semi-natural, untilled meadow (in millions of hectares) in Finland over time. Ploughed fields did not surpass the area of semi-natural meadows until about 1900.  (Soininen 1974, referenced in Vainio, et al. 2001.) 
Significant changes in agricultural production since the 1950s have nearly ended untilled pasturing in most of Europe. Concern for habitat loss and decreases in associated biodiversity has prompted conservation initiatives for traditional rural biotopes at the EU and national levels. To a lesser extent, consideration of the multifunctionality of these landscapes, particularly historical and cultural values, have also spurred conservation efforts. The result has been a combination carrot-and-stick approach to conservation, where conservation programmes combine with legislation, special designations and programmes to either encourage management of TRBs or discourage activities that harm the traditional nature of the biotopes. The primary legislative mechanisms at the European level are voluntary special agri-environmental subsidy schemes for farmers for the maintenance of endangered biotopes and habitat associated with agriculture and the non-voluntary Natura 2000 environmental programme. The European Union provides funding to member countries to compensate farmers for lost productivity and expenses incurred in maintaining Natura 2000 sites. 
Mechanisms are in place for farmers to be compensated for reduced agricultural productivity resulting from conservation of traditional rural biotopes and, indeed, conservation of TRBs is dependent upon special conservation programmes. The conservation imperative has been translated into action, but do traditional rural biotopes have any place in modern agriculture. Beyond conservation of a few species and some historical value, what benefits does society derive from cultural landscapes? 
Cultural landscapes are examples of long-term human manipulation of the environment for the purpose of producing or garnering specific benefits. They are also examples of how human influence in the landscape can create new habitat and enhance ecosystem function that supports a wide range of ecosystem services. Cultural landscapes offer more than museum value- developing a method for identifying that value as experienced by local stakeholders is the purpose of this paper. I present a social-ecological inventory method for mapping direct use (Newcome et al 2005) ecosystem services and their beneficiaries in cultural landscapes. The case presented is the traditional rural biotopes of SW coastal Finland.
The Case for Cultural Landscapes
The rise of industrial society in Europe in the beginning of the 1800s was a turning point in energy consumption in Europe and, eventually the world, and is currently used as the marker to indicate the first stage of a proposed new geologic epoch called the Anthropocene (Steffen et. al. 2007). The Anthropocene marks the end of the Holocene and the beginning of a new period when humanity’s activities are dominating forces, affecting fundamental ecological processes at a global scale (Steffen et. al. 2007).  The Anthropocene is a clear indication that human-induced perturbations in the environment can have long-term global consequences. Management of natural resources is one of the most important aspects of the global economy. Inclusion of traditional rural biotopes in agricultural production systems may help mitigate some of the negative environmental consequences of the Anthropocene. The case in favour of conservation and management of traditional rural biotopes of cultural landscapes falls into three categories:
1. Lessons in sustainable management
Cultural landscapes are enduring examples of the potential positive outcomes of human management of ecosystems.  Consider, for example: 
Most ecosystems in Europe are managed or semi-managed; they often are fragmented and under stress from pollution and other human impacts. Social concerns include issues such as competitiveness, employment, income, and social mobility (Parry, 2000).
The scale of human impact in the environment has rendered the concept of “pristine” nature all but moot: human influence in the environment is felt everywhere and, as population pressure increases, wild places decrease.  Cultural landscapes are living examples of long-term sustainable management of our environments and could have an important role in both continued provision of ecosystem services, and as models of successful ecosystem management. 
2. Biodiversity
Cultural landscapes contain both endemic species and function as secondary habitat that is especially important when primary habitat is destroyed or fragmented. With wilderness dwindling, semi-natural cultural landscapes play an increasingly important role in biodiversity conservation. In Europe, semi-natural biotopes are considered high value farmland (HVF), providing important habitat for a range of species, from birds to dung beetles, associated with the agricultural landscape (Pitkänen &Tiainen 2001). Diversity in traditional rural biotopes is particularly high in ecotones, the zone where different biotope types meet (Benstead, P.J. et al. 1999). In addition to providing habitat for endemic species, cultural landscapes provide important secondary habitat for species whose primary habitat has been destroyed or fragmented (Ministry of Environment, Government of Japan 2007).
3. Ecosystem services: 
Cultural landscapes provide a multitude of ecosystem services ranging from cultural and provisioning services to regulating and supporting services. The Millennium Ecosystem Assessment (MA) of the United Nations Environment Programme (UNEP) and partner organizations define ecosystem services as:
“...the benefits people obtain from ecosystems. These include provisioning, regulating and cultural services that directly affect people and supporting services needed to maintain the other services” (Millennium Assessment 2003) .
Ecosystems services is largely under-researched in studies of traditional rural biotopes. In Finland, for example, both academic research and government inventories of traditional rural biotopes tend to focus predominately on biodiversity, while a few programmes have also considered fodder production (i.e. LUMO).  What bundles of ecosystem services do TRBs support? Who benefits from these services? In addition to the obvious provisioning services of hay, wood and food, the cultural and historical value of TRBs is high and can influence local economies through, for example increased cultural and nature-based tourism activities. Specific TRB types can have clear roles in the ecosystem. Wet grasslands, for example, provide important supporting and regulating services related to hydrological cycles. These include flood alleviation, groundwater recharge, water filtration and water quality improvement (Benstead, P.J. et al. 1999). Understanding the multiple ecosystem services provided by traditional rural biotopes is an important tool for evaluating the effects and tradeoffs of management decisions in relation to these threatened landscapes.  
The Study Region
The study site for this case is located on the Baltic Sea coast in SW Finland (Insert MAP). Coastal meadows have been economically and ecologically important parts of the traditional landscape throughout coastal Finland, particularly in the Finnish Archipelago, southern Finland, and Satakunta province (Pykälä & Bonn 2000). Most of the coastal meadows in Finland have been abandoned as a result of changes in agricultural land use, especially increasing industrialisation of agriculture in the 20th century. According to the final report on Finnish traditional landscapes (Vainio et al. 2001), there are only 1894 ha of valuable coastal seashore meadow in Finland. Of this, only 1058 ha are grazed. 41% of coastal seashore meadows in Uusimaa province are located in Tammisaari (Pykälä & Bonn 2000). 88% of these are ungrazed (Pykälä & Bonn 2000), which effectively means they are unmanaged. Nearly ¼ of the grazed traditional rural biotopes in Uusimaa Province are found in Skärlandet in the southern part of the Tammisaari Archipelago (Ekenäs Stad et al. 2006).
Despite legislation and funding for the protection of traditional rural biotopes in Finland, both the quantity and quality of meadows and grazed woodlands continues to decline (Raunio et al. 2008). The expert group on traditional rural biotopes in Finland recommends both increased resources for the management of TRBs and also increased research on the current status and ecosystem function of TRBs to fill the large gaps in current scientific knowledge of some of these biotopes (Raunio et al. 2008). 
Skärlandet landscape conservation area
Skärlandet landscape conservation area is an island grouping in the Tammisaari Archipelago in southern Finland and is a special case study for this research. Skärlandet became Finland’s first designated national landscape conservation area as permitted by the Finnish Nature Conservation Act (1096/1996) in June 2007 (Ekenäs Stad et al. 2006). The designation takes into account the cultural, historical and ecological significance of Skärlandet. The total landscape conservation area is 1200 ha (Ekenäs Stad et al. 2006). In conjunction with the designation as a landscape conservation area, a management plan for Skärlandet was prepared (Ekenäs Stad et al. 2006). The plan emphasises conserving the traditional character of the area and consideration of the natural and cultural landscape in all operations. Previously existing conservation designations in Skärlandet include: Natura 2000, Coastal Conservation Program, Nature Conservation Area, and Nationally Significant Cultural Environment (Ekenäs Stad et al. 2006). Land ownership of Skärlandet is mostly private, although the Raasepori Municipality owns nature conservation and recreational areas. 
Skärlandet´s cultural landscape is based on agriculture, with permanent settlement since at least the 16th century. Agricultural practices (primarily grazing) in the area have opened the landscape, thus benefiting biodiversity in the region. Agriculture continues to be important in Skärlandet, with five farms operating in the landscape management area. Significant land use change in Skärlandet includes converting meadows and grazed areas into cultivated fields and forest and abandoning seashore and drier meadows.  In total, there are 170 ha of grazed area (coastal meadows, dry meadows, forest pasture) and 300 ha of water and seashore meadow. Coastal meadows have, for the most part, been continuously grazed since the middle ages. Due to land uplift, the exact locations of the meadows have, however, shifted over time.

Theoretical Framework 
The concepts of social-ecological systems (Ref) and ecosystems services (sensu Millennium Ecosystem Assessment; Daily 1997), as illustrated in fig. 1, form the theoretical foundation of this research. Ecosystems are complex adaptive systems, functioning on multiple scales and characterized by such factors as nonlinear relations, threshold effects, historical dependency and feedback mechanisms within the system (Olsson & Folke 2004). Successful ecosystem management requires thorough knowledge of ecosystem processes, as well as the social actors and structures that make these processes a viable approach (Millennium Assessment 2003) (fig. 1). The interdependency of human wellbeing with ecosystem function can be addressed through a social-ecological systems (SES) approach (Schultz et al. 2007) that focuses on ecosystem services, ecosystem function and drivers of change within the system.

Fig 1 Social-ecological system. Human activities and ecosystem services feed back into the system and may affect multiple qualities of the system, including stability and resilience.
The research method presented here is an adaption of the social-ecological inventory sensu Schultz et al. 2007. It is an interdisciplinary, mixed methods approach incorporating both qualitative and quantitative data collection from human subjects, literature and relevant documents (i.e. subsidy applications). Methodology and research design is grounded in Pragmatism, which precludes any philosophical conflict between qualitative and quantitative methods (Denscombe 2010).    
The inventory can be used to identify and map both the direct use ecosystem services and any number of social factors regarding management of TRBs through a combination of background research using existing documents and steward and user qualitative and quantitative interviews and surveys. The social-ecological inventory is useful in two ways: Firstly, it can be used to directly inform policy that affects management and conservation of TRBs. Secondly, it can be an important mapping tool and first step in targeting the complex “black box” questions (Fig. 1), such as resilience, stability, emergence and adaptive capacity that take place at the intersection of the human and social components of the SES. Depending upon scale, the focus could be either the traditional rural biotopes or the larger social-ecological system of which the TRB is a part.
Research Context and Research Questions
The social-ecological inventory of traditional rural biotopes in Raasepori Municipality in SW coastal Finland is part of a larger integrated ecosystem assessment, called COAST-MAN, which aims to assess ecosystems services and human wellbeing as they relate to agriculture and tourism, the two primary economic drivers in Raasepori Municipality. COAST-MAN is a UNEP-endorsed sub-Global Assessment (SGA) under the Millennium Assessment (MA) Follow-up Programme. As an SGA, one of the goals of COAST-MAN is to inform policy and decision-making at the local and regional levels. The aim of producing policy-relevant results was taken into consideration in planning the social-ecological inventory of traditional rural biotopes. The primary questions of the interview, to be answered through semi-structured interviews and postal questionnaires to stewards, are: 
1. What are the direct use ecosystem services of TRBs and 
2. Who are the users of these ecosystem services?
Additionally, there is a bundle of research questions designed to identify “hidden” TRBs and better understand steward behaviour and the role of TRBs in the farming-tourism context. Some of these interesting, and rather enigmatic research questions include: 
· “hidden” cultural landscapes: These are not in the subsidy programme for conservation of TRBs and biodiversity. What do they mean for resilience and future of TRBs in Finland? Do people who manage TRBs but have not applied for subsidies have different motives or values than those in subsidy programmes?
· Behaviour and conservation willingness: What is the conservation willingness and behaviour of TRB stewards in the Finnish and Raseborg context? What are the motivations and goals behind steward management of TRBs? 
· Non-farming income generation and TRBs: Is there a relationship between other farm activities, such as tourism/B&B and TRB management? Are TRBs used in marketing farm services or activities?
Skärlandet, Finland’s first landscape conservation area, located in the archipelago within the study area, is a case study for this inventory. The municipality is interested to know the effects the landscape conservation status has had on the TRB owners in Skärlandet. TRB owners were included in the process of establishing the landscape conservation area. They received extra agricultural extension services, including consulting services in completing TRB management plans and filing for special agri-environmental subsidies. What effect has participation in the landscape conservation programme had on management, goals and motivations compared to other farmers with TRBs in Raasepori?
Methods
As the social-ecological inventory for Raasepori traditional rural biotopes is not yet completed, we present the methods for the inventory, including the steps undertaken so far. In lieu of the completed inventory, dummy data is used to illustrate the types of results to be expected from the inventory.

Identifying stakeholder groups
The first step in the interview was scoping to identify the stakeholders in the traditional rural biotope or cultural landscape. In the Finnish context, the primary stakeholders can be divided into three categories: Farmers/landowners, Municipality and related authorities, and society/other groups within the community. The primary stewards of TRBs in Finland are farmers who own or rent TRBs. The municipality environmental authorities were consulted regarding background on the Skärlandet landscape conservation area project and assisted in introducing researchers to the 7 farmers with TRBs who originally participated in the Skärlandet project.  Also, 28 farmers with TRBs were identified using the approved special agri-environmental subsidy applications for the past 5 years. Within the COAST-MAN project, local experts discussed at length how to reach various steward groups, including summer residents, hunting associations, environmental groups, and others who may be either stewards or users of TRBs. Contact lists derived from multiple sources were created for tourism-related businesses, hunting and fishing associations, environmental conservation organizations, and farmers in the study region. Forest and summer cottage/second home owner groups will be collated at a later date.
Contacting stewards 
COAST-MAN SGA held its first community meeting in March 2010. Over 400 invitations were sent out to stakeholder groups via the contact lists. About 30 members of the community, many of whom are farmers, attended the meeting. The project was presented to the audience and it was explained that we would be conducting surveys and interviews about TRBs (among other topics) and very much hoped for their participation. Additionally, a news conference was held and several newspaper articles were written about the COAST-MAN project. Our aim with this was to encourage familiarity and public participation in the project.  
Farm questionnaires
We started the inventory with the primary stewards of TRBs, farmers. The sampling frame was all farms in Raasepori. A list of farms and the primary contact person for each farm was obtained from regional authorities. Background information on the farm, its agricultural production, location and special agri-environmental subsidy status was also obtained. 
Postal questionnaires were sent to the 426 farms in Raasepori Municipality. The questionnaires were fairly short (3 pages) and included a cover letter explaining the purpose of the research. The primary goal of the questionnaire was simply to determine whether farms have managed traditional rural biotopes or unmanaged remnants of traditional rural biotopes and, if so what types of TRBs are located on the farms. Additional target variables were farmer activities in fishing and hunting and presence of tourism or non-farming activities (direct sales, B&B, horseback riding, etc) on the farm.
Farmer interviews
Semi-structured interviews will take place with 25 farmers who manage TRBs in Raseborg. The sampling frame for the farmers comes from 3 sources: 5 farmers from Skärlandet Landscape Conservation Area (all will be interviewed); 10 farmers (randomly chosen) who receive special agri-environmental subsidies (sampling pool of 28, excluding the Skärlandet farmers); 10 randomly chosen farmers who answered yes to having traditional rural biotopes on their farms but do not receive special agri-environmental subsidies. 
The target variables for the interviews, which are anticipated to last 45 min- 1 hour, derive from four themes (Fig. 3) that can be summarized as: 
1. What are the stewards’ (farmers’) management goals? 
2. What is the motivation for management activities or, sensu Schultz et al. 2007, what are the favoured ecosystem components?  
3. What management activities take place and who carries them out?
4. With whom do farmers cooperate?


Fig. 3 Research themes for the social-ecological interview. Questions in the semi-structured interview address each of the four themes. Steward is used in the centre, rather than farmer, because the same framework may be used for other steward groups in the future.
Interviewees are also questioned about possible use of TRBs in marketing of farm products. A snowball sampling technique (Denscombe 2010) can be used to identify further stewards and users of TRBs by asking which activities are carried out on the TRBs and inquiring which groups or individuals (i.e. hunting association, neighbours, summer guests, etc) carry out these activities.
Results
Postal questionnaires
Two weeks after postal questionnaires were sent out, approximately 20 % were returned. This relatively high return rate (and expected to increase-no deadline was set for returning the questionnaires) is encouraging. One speculation is that prior knowledge of the COAST-MAN project helped increase participation in the postal questionnaire. Another factor could be farmer interest in the topic. Preliminary results show approximately ½ of the participants say they have TRBs or remnants of TRBs, and many of these do not receive conservation subsidies. Therefore, the survey proved an effective way of identifying farmers who have or manage TRBs but are not currently receiving subsidies. Additionally, farmers answered questions about non-farming income generation on the farms and their own involvement in hunting and fishing. This information will be used to answer whether farms with activities that bring visitors to the farms or farmers who engage in some nature activities are more likely to manage TRBs.   
Farmer interviews
Farmer interviews will be conducted in July. The total interviewee sample is representative of farmers who manage TRBs in SW Finland, but the sub-groups can also be compared against each other. The following Tables 1-3 are fictitious examples of information obtained from the social-ecological inventory interviews. Table 1 shows how answers from the interview can be used to understand how TRBs are used in marketing of farm products and services and of how the three population sub-groups can be compared. Table 2 shows how a management activity (coppicing and pollarding) could be understood according to the types of animals the farm has.  Table 3 lists the primary and secondary management motivations of the farmers. Some of the market and non-market values that may drive management decisions for TRBs are illustrated in Figure 4. With this type of information, we can begin to answer the questions of what motivates farmers, what activities take place on TRBs, and what benefits stewards and users gain from TRBs. We can also determine whether participation in conservation programmes affects management decisions.

	Raasepori Farmers
	Non-farming activities
	Use TRBs in Marketing

	Skärlandet farmer 1
	Horseback riding, rental stables
	Yes, tell people they can ride in TRB

	Skärlandet farmer 4
	None
	No

	Subsidy list farmer 3
	Direct sales/farm shop
	Yes, market as TRB-raised meat in own brochure

	Subsidy List farmer 7
	Rent summer cottage, Horseback riding
	No

	No subsidy farmer 5
	None
	No

	No subsidy farmer 6
	Rent summer cottages, summer cafe
	Yes, Photos in own brochure, own internet page, local tourism brochure 


 Table 4 is a fictitious example of how the interview data can be used to understand the role of TRBs in tourism and marketing of farm products and services.

	Raasepori Farmers
	Animals on farm
	Coppicing and pollarding of trees

	Skärlandet farmer 1
	Horses, cattle
	Yes, annually

	Skärlandet farmer 4
	Cattle
	No

	Subsidy list farmer 3
	Sheep, cattle, horses
	Yes, annually

	Subsidy List farmer 7
	Horses, sheep
	No

	No subsidy farmer 5
	Cattle
	No

	No subsidy farmer 6
	Sheep, horses
	Yes, annually


Table 5 A fictitious example of management activities on TRBs compared to the types of animals on the farm.

	Raasepori Farmers
	1. Management motivation
	2. Management motivation

	Skärlandet farmer 1
	Fodder
	Open landscape

	Skärlandet farmer 4
	Fodder
	Open landscape

	Subsidy list farmer 3
	Animals outdoors
	Species conservation

	Subsidy List farmer 7
	Animals outdoors
	Fodder

	No subsidy farmer 5
	Fodder
	Animals outdoors

	No subsidy farmer 6
	Open landscape
	Fodder


Table 3 is a fictitious list of possible primary and secondary management motivations for farmers. 


Fig. 4 Examples of management motivations for farmers in maintaining traditional rural biotopes.
Discussion
By combining information from regional agriculture databases with quantitative and qualitative interviews and surveying techniques, we are able to create a social-ecological inventory of traditional rural biotopes. When framed within a larger policy context or within a project with decision-maker participation, there is a real possibility for the results of the inventory to have practical applications in environmental management at multiple levels. This inventory only extended to the farmer group, as the purpose of a social-ecological inventory is to focus on ecosystem knowledge and local stewards who practice ecosystem management (Schultz et al. 20007). However, the inventory is likely to reveal the role of other stakeholder groups in management of TRBs and also the overlap in farmers and other stewards belonging to multiple stakeholder groups.
The primary goal of this social-ecological inventory is to identify the direct use ecosystems services of TRBs and the beneficiaries of these services. In the quest to map the ecosystem services, we also generate a host of information relevant to planning and development affecting TRBs, including information about extension services, marketing, and conservation willingness.
Informed policy and management decisions can only be made when the trade-offs of those decisions are understood and weighed.  The social-ecological inventory is an important tool in conservation in understanding those trade-offs. It complements the more extensive biodiversity and species inventories that have been conducted on many sites by identifying the multiple benefits people receive from these biotopes. 
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