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1. Introduction 

 

Grassland ecosystems in the Baltic States same as elsewhere in Europe are formed as result of 

interaction between human activities and natural environment. Extensive agriculture practices have 

created mosaic habitats hosting diversity of plant and animal species – it is estimated that 50% of all 

species in Europe depend on agricultural habitats. At the same time, semi-natural grasslands all over 

the Europe are facing common threats – either they suffer from abandonment and overgrowing with 

shrubs or are impacted by pressure from intensive agriculture. The area covered by natural and semi-

natural grasslands has considerably decreased in Europe throughout the last century. The EU 2010 

Biodiversity Baseline assessment shows that 76% of the assessed grassland habitats of European 

interest are in unfavourable status (EEA, 2010). 

 

With diminishing role of the agricultural production as the primary function of land use in the rural 

areas, the recognition and demand for other functions of rural landscape is growing within the 

society, including preservation of biodiversity and maintenance of ecosystem services. A variety of 

concepts on multi-functional use of landscapes as well as management models for maintaining 

grassland ecosystems along with gaining socio-economic benefits have been developed all over the 

world. Also, the EU Common Agriculture Policy is providing a variety of instruments through the 

Rural Development Programmes to support maintenance of grassland biodiversity and rural 

landscape. Furthermore, the EC funded LIFE projects provide opportunities for restoration and 

improvement of valuable grassland habitats as well as creating favourable conditions for particular 

target species. Projects are promoting environmentally friendly and sustainable agriculture methods 

and approaches, including sustainable use of grass resource, improvement of the socio-economic 

situation and tourism opportunities in the project areas. 

 

The goal of the action A2 was to provide a comprehensive evaluation on past experiences and 

current practices in grassland management for further design and configuration of the LIFE Viva 

Grass integrated planning tool, elaboration of economically viable grassland management scenarios, 

as well as developing recommendations to strategic planning documents for the case study areas as 

well as to rural development policies and legal systems for grassland management in the Baltic 

States. 

 

This report presents an overview of different grassland management approaches as well as insight 

knowledge on successes and constraints within the projects applying grassland management 

measures in Estonia, Latvia and Lithuania as well as in other EU countries. It highlights the best 

practice examples and ex-post experience of projects to ensure continuity of grassland management 

measures and maintenance of grasslands through integrated planning and applications of ecosystem 

based models and tools.  

 

The report highlights need for cooperation models of different stakeholders for joint implementation 

of grassland management actions. Experience of projects shows that prior to availability of 

appropriate financing mechanisms, interested, motivated and capable local landowners and farmers 

willing to implement grassland management measures is the key precondition for implementation of 

grassland management activities and ensuring their continuation after the project ends. 
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2. Background: concepts of grassland management for 

maintenance of biodiversity and ecosystem services  

 

The background analysis provide an overview on  European and American approaches in grassland 

management models and conservation programs in order to shed light on how ecological, economic, 

and cultural sustainability targets may intersect. Systems of governance certainly vary between the 

US and Europe (i.e. agricultural subsidies), however, these observations about long-term 

sustainability of government or privately funded management can enable practitioners and land 

managers, to make more informed decisions as they design new conservation programs. These 

insights into the broader context of grassland maintenance will, more specifically, help guide LIFE 

Viva Grass’ “integrated planning tool” for regional and local stakeholders.  

  

Land use change scenarios for the next decades foresee a continuous decline of productive 

agricultural land in Europe, which is one of the major factors going to influence the European 

landscape and management of grasslands in the future (Stoate et al., 2009). However, at the same 

time, there is a growing demand in society for new landscape functions (De Groot, 2006; Domon, 

2011; Sayadi et al., 2009). Agricultural production is no longer the primary function of rural areas, 

and the amenity or recreational quality of landscape instead becomes an important resource for the 

development of these areas (Domon, 2011). Furthermore, the crucial role of rural landscape in 

maintaining biodiversity and ecosystem services has been acknowledged. 

 

Advancing the concept of multifunctional landscapes as an innovative guide in sustainable 

development, German authors Wiggering et. al. (2006) offer a pair of indicators that synthesize social 

demands (economic and cultural) with environmental capacity. The advantage to this idea is that it 

examines how land uses influence landscape functions, and how those functions, in turn, fulfill 

societal material and non-material needs. Societal demands often arise from particular landscape 

functions and these relationships can be multi-faceted and complex. In order to help illuminate 

them, the authors suggest using the commodity and non-commodity outputs as indicators of given 

human-natural systems. These two indicators, they suggest, will help measure the social utility of a 

landscape as an indicator for the “degree of multifunctional land use and of sustainable use of 

resources.” The commodity outputs (COs) indicator represents conventional agricultural products, 

whereas the non-commodity outputs (NCOs) indicator designates new products and/or functions 

that fulfill other, less quantifiable, societal needs. The economic market must accommodate and 

imbue an NCO with actual monetary value, with its market potential driven by a predictable host of 

factors including scarcity, societal preferences, and demand.  

 

These authors’ analysis give rise to a new term, “social utility of multi-functional land use” (SUMLU), 

which combines both social utility, NCOs, and COs, which is perhaps one way to bring synthesis to 

both ecological, economic, and cultural realms in evaluating multifunctional land use. That is, 

quantifying the dual outputs of NCO and CO can help land managers choose measures and target 

sites, while SUMLU provides a more direct link between “socio-economic requirements and 

“landscape potentials.” Such an integrated approach has the potential to assist Viva Grass project in 

quantifying societal and economic demands and situating them within measures of ecological 

capacity. 

 

When discussing grazing systems in Western Europe, authors Hopkins and Holz at the Institute of 

Grassland and Environmental Research, explain grassland biodiversity as both an output and input of 

multifunctional land management (2006). According to their research, biodiversity may be perceived 

as an input to, rather than only an output of, agriculture and other land functions such as food 
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quality (an NCO), agro-tourism, and ecosystem functions. Hopkins and Holz blend the concepts of 

multifunctionality and ecosystem services when they assert that a biodiverse grassland can 

contribute to other ecosystem services, for example, through farmland vegetation providing a 

surface catchment service in local hydrology. This claim runs counter to Macfayden et.al’s (2004) 

cautioning against considering biodiversity and ecosystem services as automatically complementary. 

However, Hopkins and Holz suggest that a non-commodity output, such as rural landscape 

aesthetics, is closely related to what would be considered a “service” under the ecosystem service’s 

approach, such as water quality provided by sustainable, and perhaps traditional, farming 

techniques. 

 

Cultural and social values as embodied by NCOs may be quantified in a similar way as an ecosystem 

service. Economic valuation, expressed in monetary units, of NCOs provides information on the value 

of different NCOs relative to others. Economic quantification helps decision-makers and land 

managers assess the spatial and temporal dimension of such indicators determine what cultural and 

social values are maximized under certain management actions (Madureira et.al. 2007). Economic 

estimates of NCOs may be derived from assigning a price according to the provision costs “through 

cost-side based methods, including methods such as replacement costs, restoration costs, relocation 

cost and government payments.” In order to further ascertain the value that consumers place on 

such “outputs,” demand-side evaluations can assess the willingness to pay (Madureira et.al. 2007).  

Assessments may draw from information provided by models such as ProLand, a spatially explicit 

model that draws from a locality’s physical, biological, and socioeconomic characteristics to simulate 

“agricultural and silvicultural land-use patterns as end points of adaptation process.” Researchers 

have used ProLand to assess the impact on the landscape of changes in political, technological, and 

socioeconomic conditions (Sheridan et.al, 2007). Another widely recognized and spatially explicit 

modeling too, InVEST (The Natural Capital Project) can provide similarly integrated data to help 

differentiate NCOs and COs.  

 

Further elaborating on the relevancy of multifunctional landscapes in Europe, Dobbs and Pretty 

(2004) suggest that if multifunctionality were central in European agricultural policy making, farmer 

support may be more easily connected to “stewardship” rather than food production. The main 

problem for policy makers, and perhaps for conservation practitioners to articulate, however, is 

determining what farmers receive compensation for and in what form their compensation should be 

made. In order to make headway in acknowledging and managing for multi-functional landscapes, 

and most relevant for VivaGrass endeavors, Dobbs and Pretty support the idea of paying farmers for 

their role in protecting such functioning spaces, and assert the necessity of decoupling income 

support from production at the EU policy level. Their argument touches on an enduring question for 

the VivaGrass project: how can farmers be remunerated for their work in sustaining a long-term 

landscape conservation scheme? Dobbs and Pretty may not support the idea of indefinite 

government funding for a multi-functional land use scheme, but they are suggesting that sustained 

stewardship relies on integrating farmer income and measures of rural viability into land use decision 

making. 

 

Scherr and McNeely (2008) propose a concept of “ecoagriculture”, which advances an understanding 

of an “integrated conservation-agriculture landscape in which biodiversity conservation is an explicit 

objective of agriculture and rural development.” Such a paradigm recognizes the economic and 

ecological relationships between agricultural systems, biodiversity, and ecosystem services. An 

ecoagricultural landscape would appear as a “mosaic” of productive areas that are complemented by 

spaces of native habitat that are “synergistic” with agriculture. Accordingly, the definition of diversity 

is not just limited to wildlife, but encompasses the genetic diversity of crops and domesticated 

animals and trees, the diversity of wild species that agriculture depends upon, and the diversity of 
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the wild species and ecological communities that utilize the agricultural landscape as habitat. The 

ecoagricultural approach is driven by six basic principles which include using “crop, grass and tree 

combinations to mimic the ecological structure and function of natural habitats,” and “developing 

effective ecological networks and corridors.” Efforts in implementing the concept are characterized 

by a fusion of “conventional farmer cooperatives, rural development committees and community-

based conservation organizations” (Scherr and McNeely 2008). 

 

According to an “ecoagricultural” approach, there is a high potential for maintaining synthesized 

landscapes that provide cultural value, economic income, and foster a genetically diverse system. 

This is especially true in an ecological setting such as the Baltic region’s grasslands that are entirely 

reliant on grazing, which could also be managed as economic “production,” thereby yielding profit 

for local communities. 

 

From the view point of American rangeland management, authors Toombs and Roberts (2009) 

discuss the institutional emphasis on the spatial distribution of livestock and the amount of 

management structures such as fencing, and how the use of these as indicators of sustainable 

resource use is insufficient for adequately managing grassland resources. The authors show how US 

federal rangeland management may actually serve to stifle conditions that lead to biodiversity 

despite the implementation of management programs that purport to conserve wildlife habitat 

integrity. In recent years, the federal agency the Natural Resources Conservation Service (NRCS) has 

emphasized spatial and temporal livestock distribution patterns in managing the range, but Toombs 

and Roberts suggest that the agency should rather direct their efforts towards “increasing 

compositional and structural heterogeneity of vegetation” as a way to emulate the natural 

vegetation patterning that supports regional wildlife. That is, considering only the location and timing 

of grazing on the land is not enough to ensure sustainable rangeland use or protect the wildlife that 

depends upon it. The authors suggest that NRCS must analyse how this activity has created a 

homogeneous landscape and it should use this analysis to create more dynamic and variable 

vegetation communities.  

 

Although addressing a slightly different realm of research, Toombs and Roberts, are speaking to a 

fundamental issue that conservation practitioners, whether government funded or not, are 

consistently faced with, that is whether selected indicators provide appropriate feedback to achieve 

established goals. In this case, NRCS administrators interpret such indicators, management 

structures, and spatial distribution of cattle that aren’t actually showing them whether their scheme 

is successful or not in using rangeland resources responsibly.  

 

In sum, recent advances in modelling, as exemplified by modelling tools such as InVEST, make the 

analysis of a wider variety of services and outputs possible for land managers. However, as Toombs 

and Roberts, Scherr and McNeely, and MacFayden et.al point to, the selection of indicators and the 

subsequent translation of data into a coherent management model is not necessarily a 

straightforward process. As these scholars suggest, orienting a management plan towards 

biodiversity, agricultural production, or ecosystem services entails different and potentially divergent 

biases. In endeavouring to harmonize these approaches, land managers and conservation 

practitioners may turn to concepts such as multifunctional landscapes, commodity and non-

commodity outputs, and ecoagriculture to guide conservation and development projects in any 

context. 
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3. Materials and method of analysis 

 

In order to obtain a comprehensive overview and do the evaluation on past experiences and current 

best practices in grassland management the following tasks were performed by the LIFE Viva Grass 

project team: 

3.1. Exploratory analysis of grassland management models and tools 

The exploratory analysis included a review of different grassland management concepts and models 

and their application in the US and EU. Based on result of the literature review a database structure 

was designed to systematically analysis the current and completed grassland projects, which were 

identified as the most revealing for the purposes of LIFE Viva Grass (see Annex 1 - in electronic format 

only). The designed database model contains spatial and administrative metadata, references to 

national and international policies, environmental factors, social factors, the socio-economic viability 

of the measures, as well as remarks on decision making tools used. As spatial metadata both the 

country and regional subunits were included. Furthermore, a distinction was made whether the 

respective projects focused on national, regional or local applications. The administrative data 

included the sources of funding and the ownership of target areas. As far as possible the relevant 

European directives and national policies were added. Among the environmental factors were the 

types of ecosystems that were managed by the projects, the main ecological stressors, management 

objectives, and the used environmental indicators. These were complemented by social factors such 

as social stressors, social indicators, and the socioeconomic viability of the project activities. Finally, 

the database was completed in by a description of the decision-making tools used. For each project, 

also the duration, contact details, and information sources were recorded. 

 

The database on grassland management models includes the information on 43 grassland projects 

and initiatives from the Western European countries and USA (EU: 29 LIFE Projects, 9 other projects; 

US: 5 projects) as well as 9 projects from Lithuania, 12 projects from Latvia, 12 projects from Estonia. 

The general criteria for selection has been where an NGO targets “high nature value” grasslands for 

rehabilitation and long-term maintenance by grazing animals (sheep, cattle, goats, horses). Special 

attention has been paid to projects that seem to have successfully endured beyond the project term, 

that is, a management system that “lives” beyond the term of government funding and support.  

 

Examples have been collected from the LIFE project database as well as non-LIFE funded projects in 

the UK (for language reasons). Naturally, such cases are difficult to identify within the LIFE database, 

namely because these projects are overwhelmingly oriented to the government funding framework 

from which they emerge. Project descriptions within the database and on the project websites (even 

they have them) do not typically address explicitly the extent to which the project’s maintenance 

scheme remains viable after the project ends. It is the rare project that has established something 

relatively permanent (i.e. a business that markets animal products, farmer cooperatives etc.). If this 

is the case, the project descriptions provide information about how such a component endures 

beyond the government funding. However, more LIFE projects rely on farmers to continue to carry 

out the maintenance work, but how exactly this is sustained and the long-term impact on rural and 

farming communities is not addressed in any detail or it is avoided in the description altogether. 

Therefore, such projects that can demonstrate lasting impact on communities may be somewhat 

difficult to find within the LIFE database and based only upon project descriptions therein. 

Nevertheless, a total of 29 potentially relevant LIFE projects has been collected. 
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In addition, other farming and grazing schemes that have emerged in the UK that do not rely on 

government projects or funding to sustain them were searched. Those that have been found overlap 

in their approach to ecosystem/grazing maintenance as those few in the LIFE database that have 

managed to generate a business, or cooperative that runs independently of the its seed funding. 

  

The information from the resulting database was assessed in order to classify the management 

approaches that were used to reach the respective conservation goals.  

 

3.2. In-depth interviews with grassland management project 

In order to obtain the in-depth knowledge and experience of projects carried out in three Baltic 

States and other EU countries, interviews of specialists (project coordinators, main experts) were 

carried out in the end of 2014, beginning of 2015. Based on the information compiled within the 

exploratory analysis, the projects to be addressed by the in-depth interviews were selected. Since 

aim of the interviews was to obtain the insight knowledge on successes and constraints within the 

project implementation of the grassland management measures as well as on ex-post experience to 

ensure continuity of grassland management measures, the priority was given to projects which are 

already finalised. However, in the Baltic countries there are rather few projects on grassland 

management, which are finalised and appropriate for the ex-post experience evaluation, therefore 

all the projects covered by the exploratory analysis was interviewed. 

 

In total 49 interviews were performed, providing information on experience of 47 projects. This 

includes 34 projects, implemented in the Baltic States (two projects have been implemented in more 

than one country e.g., in Estonia, Latvia, and Lithuania (DEMOFARM project), or in Estonia and 

Lithuania (BALTCOAST project)). Specialists of these projects were interviewed in each country. The 

answers showed similar results, and thus in the further analyses these experiences are not 

considered separately. The list of projects implemented and interviewed in the Baltic States is 

presented in Annex 2. 

 

In addition, interviews with specialists from other European countries were performed reflecting 

experience from 13 projects implemented in Germany, UK, Ireland, Sweden, Belgium, Luxemburg, 

Hungary, Italy and Poland. The list of projects implemented and interviewed in other EU countries is 

available in Annex 3. 

 

Interviews were performed following the common interview template consisting of the following 

items: 

• General information about the project, partners, main goals; 

• Experiences with grassland management measures (direct, indirect)  during the project 

implementation phase, type of grassland habitats managed, purpose of the applied 

measures, criteria applied for selection of sites and measures to be applied; application of 

decision making support tools for planning of grassland management;  

• Implementation of grassland management, cooperation experience with land owners, 

farmers; 

• Evaluation of the success of the applied measures, assessment of impacts (environmental, 

socio-economic), main constrains; 

• Ex-post experience (or concrete plans) to ensure continuity of grassland management 

measures; 

• Recommendations for implementation of grassland management activities e.g., within the 

frame of a project and in general. 
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3.3. Study visits 

Four study visits were arranged to different to different countries in EU in order to learn from best 
practice examples on economically viable grassland management projects and practices: 
 

• Study visit to Lancashire, Cumbria and Yorkshire, United Kingdom in UK, held on 29September - 
3 October 2014. The focus of the study visit was to learn about the income opportunities through 
diversification of agriculture practice; grassland restoration project by collection of seeds from 
species rich grasslands as well as on research projects on management/ restoration techniques 
for establishment of species rich grasslands and role of grassland management for maintaining of 
ecosystem services (carbon sequestration and pollination).  
 

• Study visit to Öland and Småland in Sweden, held on 22-26 September 2014. The main focus of 
the study visit was on management of alvars, coastal meadows and wooded meadows as well as 
maintaining traditional landscape and using it for tourism development.  

 

• Alpine Study visit to Germany, Austria and Slovenia, held on 4-8 may, 2015. The study visit was 
aiming to gather experience on economically viable models for grassland management and the 
usage of grassland biomass with particular focues on  meadow management using sheep and 
cattle grazing, creating of a regional brand and its marketing, alternative use of grassland 
biomass, promotion of grassland ecosystem services trough tourism and education. 

 

• Baltic Study visit to Latvia and Estonia, held on 9-11 September, 2015. The study visit gave a 
chance for partners to visit each other’s case study areas and gather experience on Baltic 
grassland management practices. The main topics were meadow management using sheep, 
horse, goat and cattle grazing, creating of a regional product, promotion of grassland ecosystem 
services through tourism and education, restoration of alvar habitats, elimination of invasive 
alien species etc. 

  
The main finings form the study visits were used to develop the brochure on “Viable grassland 
management – experience, challenges and opportunities” as well as for describing the best practice 
examples on grassland restoration and management measures and diversification of incomes in this 
report.  



11 
 

 

4. Results of exploratory analysis:  existing decision-supporting 

models and tools for grassland management 

 

A need for integrated decision-supporting tools, which would help to identify sustainable land 
management strategies and to develop robust and effective solutions for the problems, is more and 
more recognised among practitioners and scientific community. Such tools can provide sound cost-
benefit frameworks, accompanied by modelling and simulation techniques for development and 
evaluation of alternative land use scenarios (Turner et al., 2016).  
 
The exploratory analysis, aiming to identify the exiting grassland management models and tools, was 
carried out in summer 2014 based on literature review and available online information. It covered 
43 grassland projects and initiatives from the Western European countries and USA. The detailed 
overview of the results is presented in the Excel database on grassland management models (see 
Annex 1).  
 
In the grassland management models data base, developed by the Viva Grass project, we understood 
“model” to be a broader categorization that delineates the outline of the selected management 
approach. This refers to the project’s use of public or private funding, the degree to which it engages 
rural communities and local farmers, and the type of plan it envisions once the initial project is 
completed (government funded or reliant on a new business or cooperative that sells agricultural or 
locally made goods). A “tool”, on the other hand, is a more discrete classifier for a method of 
translating and/or synthesizing data (economic, social, spatial, ecological etc.) into a more usable 
form.  
 

Two types of tools applicable for enhancing ecosystem approach in grassland management can be 
distinguished (although a strict border between them cannot be defined):  
 
Ecosystem-Based Management (EBM) tools include methods/software that helps practitioners to 
incorporate scientific and socioeconomic information into decision making. EBM tools can help 
develop models of ecosystems, generate scenarios illustrating the consequences of different 
management decisions on natural resources and the economy as well as facilitate stakeholder 
involvement in decision making processes. 
 
Integrated planning tools are GIS based instruments/software that enables implementation of 
ecosystem approach in strategic planning procedures by integrating ecological and socio-economic 
data.  It helps to analysis various layers of spatial information in combination with set of 
criteria/conditions/ driving forces. The tools are constructed based on logical models and causal 
relationship that helps to generate results relevant to planning process, e.g. to select the most 
appropriate management approaches and areas for the particular ecological and socio-economic 
conditions, taking into account availability of ago-environmental support, etc. 
 
EBM and integrated planning tools can incorporate one or several mathematical models that help to 
simulate the effects of the land use decisions in relation to different ecological/geophysical factors. 
Mathematical models are usually composed of relationships and variables. Relationships are 
described by operators such as algebraic operators, functions, differential operators, etc. while 
variables are abstractions of system parameters of interest, which can be quantified. The models can 
help to explain a system and to study behaviour of its different components in case of different 
management solutions and thus allows estimating the economic outputs (e.g. agriculture production) 
as well as ecological impacts, including ecosystem service provisioning. 
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While all analysed grassland management and maintenance projects operated under an identifiable 
management model type, most did not develop and then apply a discrete “tool” or “toolbox.” A few 
in the American context did generate and use a few tools, such as the Frees Scale for Grassland 
Biodiversity or a series of socio-economic, management cycle, or ecological indicators,  but most 
within the entire database did not create or use a particular “tool”. This relative absence of a tool 
may be due to the fact that, aside from extant biologically- and spatially-oriented modelling 
programs, there may not be a tool that land managers could pick up and apply to their particular 
local contexts. Furthermore, these cases did not set tool development as a goal in their project.  
 
Alternately, most cases in the database endeavoured to create management plans, management 
agreements, and/or regional or national policy measures as methods to guide and carry out the 
projects’ long-term goals. It may be that without continued government funding for cases in the EU 
many of these management plans would not “live” beyond the project term. Due to an acute lack of 
Federal funding in the United States, grassland and rangeland conservation efforts are driven 
predominantly by private organizations, backed by private philanthropists and donors. Some of these 
models used such private funding to establish ranching businesses or cooperative businesses that sell 
range-fed beef and that endure without continued outside financial support. 
 

4.1. Existing grassland management models in EU and other countries 

Based on the results of literature review and the project information collected in the Viva Grass 
database on grassland management models in EU and USA the following categories of grassland 
management models were identified (see Table 1). 
 
Table 1. Categorisation of grassland management models.  
 Activity NGO 

management 
Public authority 
management 

Private 
management 

Planning level  Eco-regional planning X   

Landscape level planning X   

Community management X   

Administrative 
measures 

Land acquisition  X X  

Connectivity enhancement  X  

Reduction of grassland 
fragmentation 

 X  

Economic 
measures 

Economic diversification X  X 

Ecosystem service identification 
and management 

 X  

Management 
models and plans 

Development of management 
models for grassland areas 

 X  

Development of management 
plans for grassland areas 

 X  

Direct 
conservation 
measures   

Direct restoration of grassland 
areas; improvement of 
conservation status 

X X  

Purchase of cattle and sheep  X  

Preparation of grazing schemes  X  

Maintaining traditional and 
organic farming methods 

  X 

 
In addition to the management model data base, elaborated from the results of exploratory analysis 
of the Viva grass project, more insights in different grassland management approaches can be 
obtained also from an open access agricultural database developed by World Overview of 



13 
 

Conservation Approaches and Technologies (WOCAT)1 - a global network supporting innovation and 
decision-making processes in sustainable land management. The network provides platform that 
allow sustainable land management experts to share their knowledge in land management and assist 
them in their search for appropriate sustainable land management technologies and approaches, and 
making decisions in the field and at the planning level. WOCAT is divided into technology databases, 
approach database and mapping database based on best practices cases studies from all over the 
world. Currently it includes 30 regional and national initiatives, 470 technologies and 235 approaches 
of sustainable land management (Turner et al., 2016). 
 
4.1.1.  Planning levels 
 
The assessed projects and initiatives could be classified into three categories in terms of their 
planning level: (a) eco-regional planning, (b) landscape level planning, and (c) community level 
planning. These categories were identified through cases from the United States and Canada, but 
they can be used for European Examples as well. It should be noted that this categorization is used 
only in the area of NGO management of grasslands. This is understandable, as public administrations 
generally work in a predefined field of action, so that a decision for a specific target level is 
eliminated, or would lead to administrative complications. In the area of private management, the 
above classification is also not applied due to existing property relations. From an outside 
perspective, the classification can still be used for all actor groups. 
 
In the field of Eco-regional planning ecological relationships of a specific, ecologically defined region 
are actually at the forefront of decision-making, but socio-economic factors are heavily taken into 
consideration in terms of rural economic diversification and eco-tourism.  Since the ecological 
relationships in such a specified area go beyond consistent landscape conditions, this approach 
differs from pure landscape level planning. In landscape planning the single landscape is more 
important than the ecological relationships between distinct landscape units. This means that also 
historical and cultural approaches for the maintenance of certain landscape types can be integrated. 
Nonetheless, also landscape planning seeks to link conservation goals with development goals. In 
Europe this is probably best represented by the European Agricultural Fund for Rural Development 
with its goals to increase the competitiveness of agriculture and forestry, improve environmental and 
animal welfare, and the quality of life in rural areas, and to diversify the rural economy.  
 
Community management puts socio-economic relationships at the municipal level into the centre of 
its activities. Therefore, it bridges the gap between socio-economic and environmental factors within 
the municipality area. Between the three illustrated planning levels logical relationships exist in the 
form that the eco-regions potentially consist of several landscapes, which in turn are populated by a 
number of municipalities with more or less self-contained local interests. Socioeconomic factors are 
part of all three approaches, but their scale differs. 
 

4.1.2. Administrative measures 
 
In the area of administrative management measures, we identified land acquisition, connectivity 
enhancement, and reduction of the grassland fragmentation as important measures. Acquiring 
valuable areas for protection or ecological improvement is done by NGO's and public 
administrations. One can assume that private management of valuable grassland areas for 
conservation purposes will mainly happen where the respective land is already owned. Land 
acquisition can be broadly understood as appropriation of control. Following the acquisition the land 
is usually leased back to farmers, who now have to manage it in compliance with conservation 
requirements. Only in rare cases, management taken over by contractors and this is also least 
desirable in terms of socio-economy and acceptance.  

                                                           
1 Available at www.wocat.org  

http://www.wocat.org/
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The enhancement of connectivity and reduction of grassland fragmentation differ by the direction 
into which they are projected. Connectivity enhancement is oriented outward to increase the 
connectivity between existing areas of potentially good management. The reduction of grassland 
fragmentation is directed inward to harmonize different managements within the same area. Both 
are directly connected to land acquisition measures. Still, the reduction of grassland fragmentation 
refers to the landscape level planning and community planning, while the enhancement of 
connectivity and land acquisition refer to a landscape or eco-regional planning. 
 
It is clear that the purchase of cattle and sheep and the use of grazing schemes as administrative may 
be considered measures. Yet, we have categorized these as direct conservation measures (as 
discussed below), since they have a direct impact on the environmental status. 
 
4.1.3. Economic measures 
 
Within the area of economic management measures, the diversification of the local economy and 
the identification of ecosystem services and related management were identified as concrete 
instances. Economic diversification subsumes a range of things such as the development of nature-
based or traditional products. These products are further supported by eco-labelling of grassland 
products and respective policies. More concrete measures to support an economic diversification can 
be i.e. setting up local stores for respective products, renovation of traditional farms and farm shops 
or cafés etc. Economic diversification is sought by NGOs and private land managers. The interest of 
private landowners regarding such a diversification is evident, especially where a mere agricultural 
use does not yield enough profits, or where intensification is excluded by nature protection 
requirements. But in order to support the sustainable use of valuable grassland landscapes also an 
engagement of NGOs is foreseeable. In contrast, it may be assumed that public administrations with 
a focus on nature conservation can only hardly tackle this question. 
  
On the other hand, the diversification of economic usages is also supported by identifying the 
ecosystem services and corresponding management. These measures, in turn, are up to the public 
authorities as specified by the European Union. An economic diversification contributes principally to 
the community level and the landscape level, while the identification of ecosystem services usually is 
accomplished at the level of eco-regions or is landscapes. 
 
4.1.4. Management models and plans 
 
Within the assessed projects and initiatives public administrations were exclusively responsible for 
the development of management plans and management models for grassland areas. This is 
understandable, as the official responsibility for these actions lies with them. But it is also 
conceivable that NGOs can be entrusted with such tasks from administrations. However, the 
development of management plans and models takes place on a more general level than the actual 
management and can also be understood as an administrative act. Even if management plans are 
created by NGOs, the approval by respective authorities is necessary. Management plans and models 
are usually created for the landscape level. 
 
4.1.5. Direct conservation measures 
 
Direct conservation measures in the examined projects and initiatives encompassed the restoration 
of grassland and its ecological improvement, the provision of cattle and sheep, the development of 
grazing schemes, and measures to maintain traditional and organic farming approaches. Only the 
latter measure was carried out by private landowners. Both the provision of cattle and sheep for 
grazing, as well as the development of grazing schemes were done by public administrations, 
whereas the restoration of grassland areas (tree and shrub removal,  fence construction, water-
logging, etc.) were carried out also by NGOs. There is, of course, a certain logic that ultimately results 
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in private landowners finding conditions that allow for a traditional or organic management of 
grassland. 
 

4.2. Simulation models for evaluating the effects of sustainable land 
management  

A variety of computer simulation modelling techniques and models have been developed and used 
by researchers to simulate the outcomes of management decisions (agriculture production and 
impacts to ecosystem and its functions) in relation to different factors, e.g. climate change, soil 
properties, vegetation cover etc. Turner et al. (2016) feature in their review few representative and 
widely used mathematical models developed for evaluating the effects of sustainable land 
management, applicable at different systems and scales (see table 2). The authors of the review 
conclude that “computer simulation modelling has become a well-accepted technique in scientific 
analysis, but truly integrated simulation models – those that deal with the dynamics of both the 
natural and human components of the system and their interactions – are still relatively rare”.  
Furthermore, application of these models by practitioners often is limited by the amount of data 
what they require in order to achieve acceptable accuracy of the results, necessary for decision 
making. 
 
Table 2. Examples of mathematic models used for evaluation of the effects of sustainable land 
management, used for agro-ecosystems (adapted from Turner et al., 2016) 
Model Description Scale Title/source/references 

CropSyst Process based simulation model with outputs of 
management actions on multiple crops with daily 
time series. Simulates the soil water budget, soil-
plant nitrogen budget, vegetation growth, dry 
matter production, yield,  erosion etc. 

field http://modeling.bsyse.wsu.edu
/CS_Suite/ 
Stöckle et al., 2003 

DNDC A simulation model of carbon and nitrogen 
biogeochemistry in agro-ecosystems. Predicts 
crop growth, temperature and moisture of the 
soil, soil carbon dynamics, nitrogen leaching, and 
gas emissions.  

field DeNitrification-DeComposition 
http://www.dndc.sr.unh.edu 
Giltrap et al., 2010 

APSIM Agro-ecosystem process based model, consisting 
of three different modules – plant, soil and 
management. Used for on-farm decision making 
support, analysis of supply chain, waste 
management and risk assessments. 

field to 
farm 

Agricultural Production Systems 
sIMulator. www.apsim.info 
Wang et al., 2009 

CENTURY Agro-ecosystem process based model, simulates 
macro nutrient (C, N, P, and S) dynamics and land 
use change by a change in plant community. 
Runs complex simulations of agricultural 
management systems, such as crop rotations, 
tillage practices, irrigation, grazing, harvest 
methods, etc 

field to 
farm 

http://www.nrel.colostate.edu/
projects/century/ 
Kirschbaum et al., 2001 

EPIC Cropping systems model that estimates soil 
productivity when it is stressed by erosion, is able 
to simulate more than 80 crops and calculates 
the effects of management on the soil, nutrient 
movement, water and the fate of pesticides. 

field to 
farm 

Environmental Policy Integrated 
Climate 
http://epicapex.tamu.edu/epic/ 
 

APEX Landscape scale model developed to evaluate a 
range of land management strategies. It has 
modules for routing water, sediment, nutrients, 
and pesticides, through complex landscapes that 
make up the watershed.  

water-
shed 

Agricultural Policy/ 
Environmental eXtender Model 
http://epicapex.tamu.edu/epic/ 
 

DSSAT Cropping system model (CSM) software farm to Decision Support System for 

http://modeling.bsyse.wsu.edu/CS_Suite/
http://modeling.bsyse.wsu.edu/CS_Suite/
http://www.dndc.sr.unh.edu/
http://www.apsim.info/
http://www.nrel.colostate.edu/projects/century/
http://www.nrel.colostate.edu/projects/century/
http://epicapex.tamu.edu/epic/
http://epicapex.tamu.edu/epic/
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Model Description Scale Title/source/references 

application program, developed to handle 
precision management, with a component to 
analyse regional assessments of climate 
variability and climate change impacts. Includes 
simulation models for more than 28 crops, and 
has been used for more than 20 years by 
researchers, consultants, managers, policy and 
decision makers worldwide. Only deals with 
crops and therefore is quite simple in its output 

regional Agrotechnology Transfer 
www.dssat.net 
 

STICS Process based model, developed to upscale 
experiments and to study the effects of climate 
change and the impact of secondary cover crops 
for nutrients trapping. Calculates the properties 
of the agricultural output, e.g. crop yields, 
harvest quality, and plant nitrogen as well as able 
to assess environmental impacts, such as nitrate 
leaching and greenhouse gas emissions. 

plot to 
regional 

Simulateur mulTIdiscplinaire 
pour les Cultures Standard 
http://www.inra.fr/en/Scientist
s-Students/Agricultural-
systems/All-reports/Modelling-
and-agrosystems/STICS-an-
agronomy-dynamo/(key)/0 
 

ORCHIDEE Dynamic global process based vegetation model, 
developed to represent natural ecosystem and 
human managed carbon, water, and energy. 
Models carbon, water and energy fluxes on 30 
minutes to annual frequency as the main outputs 
as well as simulates vegetation distribution and 
carbon stocks. 

local to 
global 

http://labex.ipsl.fr/orchidee/ 
Krinner et al., 2005 

TARGETS Integrated global model, based on the DPSIR 
framework. Comprised of six sub-models: 
population and health, food and water, energy 
and land. Incorporated the drivers as a direct 
function of the system and its management. Each 
sub-model is linked in a scenario generator that 
is based on socioeconomics and have policy 
options and responses integrated. 

global Tool to Assess Regional and 
Global Environmental and 
health Targets for Sustainability 
Rotmans and De Vries, 1997 

GUMBO A meta-model, the first of its kind to synthesize 
an integrated earth systems model from existing 
systems dynamics models in order to assess the 
value and nature of ecosystems services, as well 
as dynamic feedback mechanisms between 
ecosystem services, technology, welfare and 
economic production. 

global The Global Unified Metamodel 
of the BiOsphere 
Boumans et al., 2002 

 
 

4.3. Analytical tools for mapping and assessment of ecosystems services  

Despite that exploratory analysis (as well as in-depth interviews) did not reveal much experience 
from the surveyed projects and initiative in application of the decision support tools in grassland 
management, a vast variety of tools are available online or described in scientific literature.  
 
A good overview on variety of the decision-support tools can be obtained EBM tools database2, 
which is developed by the Coastal-Marine Ecosystem-Based Management (EBM) Tools Network - an 
alliance of EBM tool users, providers, and researchers.  The database provides descriptions and link 
to at least 133 software /web tools and 36 “comprehensive process” tools, which cover such aspects 
as data processing and management, modelling and analysis, cumulative impact assessment, 

                                                           
2 Online database of the Ecosystem-bases Management Tools Network, available at : 
https://ebmtoolsdatabase.org/  

http://www.dssat.net/
http://www.inra.fr/en/Scientists-Students/Agricultural-systems/All-reports/Modelling-and-agrosystems/STICS-an-agronomy-dynamo/(key)/0
http://www.inra.fr/en/Scientists-Students/Agricultural-systems/All-reports/Modelling-and-agrosystems/STICS-an-agronomy-dynamo/(key)/0
http://www.inra.fr/en/Scientists-Students/Agricultural-systems/All-reports/Modelling-and-agrosystems/STICS-an-agronomy-dynamo/(key)/0
http://www.inra.fr/en/Scientists-Students/Agricultural-systems/All-reports/Modelling-and-agrosystems/STICS-an-agronomy-dynamo/(key)/0
http://www.inra.fr/en/Scientists-Students/Agricultural-systems/All-reports/Modelling-and-agrosystems/STICS-an-agronomy-dynamo/(key)/0
http://labex.ipsl.fr/orchidee/
https://ebmtoolsdatabase.org/
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visualisation, decision support in conservation and restoration planning as well as land-use planning, 
project management, stakeholder engagement.  Although this EBM tools database is primarily 
focusing on coastal and marine spatial planning and management, most of the presented tools are 
also applicable for terrestrial ecosystems and agricultural land.  
 
Several ecosystem based decision-support tools use the concept of ecosystem services in ecosystem 
assessment and management planning. The most popular ecosystem service related tools are 
presented in the table 3.  
 
Table 3. Overview on most popular ecosystem service (ES) assessment tools (adapted from Bagstad 
et al., 2013)  
Tool Description Scale Title/source/references 

 ESR A qualitative tool based on structured 
spreadsheet process to qualitatively assess 
ecosystem services impacts, dependencies and 
stakeholders. Includes free, downloadable 
spreadsheets describing 27 ES derived from 
Millennium Assessment (2005). 

multiple 
scales 

Corporate Ecosystem Services 
Review 
http://www.wri.org/ 
World Resources Institute 
(WRI), 2012 

 InVEST Open source ES mapping and valuation models 
accessible through ArcGIS. Use land cover and 
other spatial data to quantify service provision 
via coefficient tables for each land cover type. 
Used to assess how distinct scenarios might 
lead to different ES and human well-being 
related outcomes.  

watershed  
or 
landscape  

Integrated Valuation of 
Ecosystem Services and Trade-
offs 
http://www.naturalcapitalproje
ct.org/ 
Kareiva et al., 2011; Tallis et al., 
2013 

 ARIES Open source modelling framework for mapping 
ES flows between ecosystem providing service 
and their human beneficiaries. Uses artificial 
intelligences techniques to pair locally 
appropriate ES models with spatial data based 
on a set of encoded decision rules. Quantifying 
ES flows and uncertainties within a web 
browser or stand-alone software tool. 

landscape 
- global 

Assessment and Research 
Infrastructure for Ecosystem 
Services 
http://aries.integratedmodellin
g.org/ 
Villa et al., 2011; Bagstad et al., 
2011 

LUCI 
(former 
Polyscape) 

Open source GIS toolbox to map areas 
providing services and potential gain or loss of 
services under management scenarios. Inputs 
include commonly available data sets, e.g. 
elevation, slope, hydrography, land cover. 
Using simple algorithms and outputs to 
communicate ES trade-offs to stakeholders and 
decision makers. 

site to 
watershed 
or 
landscape 

http://www.polyscape.org/ 
Jackson et al., 2013 

 MIMES Open source dynamic modelling system for 
mapping and valuing ES. Incorporates existing 
ecological process models and preforms 
monetary ES valuation via input-output 
analysis. Outputs include spatially explicit time 
series of ES values. 

multiple 
scales 

Multi-scale Integrated Models 
of Ecosystem Services 
http://www.afordablefutures.o
rg 
 

SolVES ArcGIS toolbar for mapping social values for 
ecosystem services based on survey data or 
value transfer. The values are quantified using 
values topology provided within the survey and 
largely corresponds to MA cultural services and 
non-use values. Respondent –mapped locations 
associated with each values type are then used 
to calculate the relationship between values 
and physical attributes of the landscape. 

watershed 
or 
landscape 

Social Values for Ecosystem 
Services 
http://solves.cr.usgs.gov 
Sherrouse et al., 2011 

EcoServ Web-accessible tool to model ES by linking site to Feng et al., 2011 

http://www.wri.org/
http://www.naturalcapitalproject.org/
http://www.naturalcapitalproject.org/
http://aries.integratedmodelling.org/
http://aries.integratedmodelling.org/
http://www.polyscape.org/
http://www.afordablefutures.org/
http://www.afordablefutures.org/
http://solves.cr.usgs.gov/
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Tool Description Scale Title/source/references 

external ecosystem process models and spatial 
data. Provides output maps of service provision 
under scenarios for climate and land-use 
change  

landscape 

Co$ting 
Nature 

Web-accessible tool to map ecosystem services 
and conservation priority areas. Uses pre-
loaded global data sets (1 km2 or 1 ha 
resolution) to quantify water yield, carbon 
storage, nature-based tourism and natural 
hazard mitigation for baseline conditions and 
climate and land-use scenarios. Aggregates the 
ES values into a “bundled service index” (values 
ranging from 0 to 1). 

landscape http://www1.policysupport.org
/cgi-
bin/ecoengine/start.cgi?project
=costingnature  

Envision Modular, open-source integrated urban 
growth-ES modelling framework, that can 
incorporate external ES models such as InVEST. 
Submodels quantify social preferences for 
economic development, landscape metrics, 
land value and population growth to link spatial 
data with certain mix of policy goals. Includes 
also monetary valuation using market prices or 
avoided/replacement cost methods 

landscape http://envision.bioe.orst.edu 
Guzy et al., 2008 

EPM Web-accessible tool to model economic, 
environmental, and quality of life impacts of 
alternative land-use choices (including 
development, conservation and restoration). 
Some values are monetized, e.g. property 
premium provided by open space, while for 
which monetary valuation is difficult, 
alternative user preferences can be compared 
using a multi-attribute utility approach.  

watershed 
or 
landscape 

Ecosystem Portfolio Model 
http://geography.wr.usgs.gov 
Labiosa et al., 2013 
 

EcoAIM Proprietary tool developed by private-sector 
consultants for mapping ecosystem services 
and stakeholder preferences.  Uses publicly 
available data sets combined with weighting or 
aggregation function to deliver spatially explicit 
scores of ES. 

watershed 
or 
landscape 

Waage et al., 2011 

ESValue Proprietary tool developed by private-sector 
consultants for mapping stakeholder 
preferences for ecosystem services. Combines 
expert and literature-derived data to develop 
ES production functions and  specifies the 
relative values that stakeholders place on ES, 
thus comparing what can be produced (i.e. the 
production function) with what participants 
want to be produced ( i.e. the valuation 
function) to evaluate trade-offs between 
natural resource management strategies.  

watershed 
or 
landscape 

Waage et al., 2011 

EcoMetrix Proprietary tool for measuring ecosystem 
services at site scales by combining field 
measurements with spreadsheet-encoded 
production functions to quantify site-scale 
changes in ES using non-monetary, service 
specific metrics. Primary used for estimating 
the generation of environmental credits for 
market-based trading under restoration or 
degradation scenario.  

site http://www.parametrix.com 
Parametrix, 2010 

http://www1.policysupport.org/cgi-bin/ecoengine/start.cgi?project=costingnature
http://www1.policysupport.org/cgi-bin/ecoengine/start.cgi?project=costingnature
http://www1.policysupport.org/cgi-bin/ecoengine/start.cgi?project=costingnature
http://www1.policysupport.org/cgi-bin/ecoengine/start.cgi?project=costingnature
http://envision.bioe.orst.edu/
http://geography.wr.usgs.gov/
http://www.parametrix.com/


19 
 

Tool Description Scale Title/source/references 

NAIS Proprietary valuation database combining a 
library of economic valuation studies with GIS 
analysis of land cover types, which can be used 
for economic valuation via point transfer.  

watershed 
or 
landscape 

Natural Assets Information 
System 
http://www.sig-gis.com 
Troy and Wilson, 2006 

Benefit 
Transfer 
and Use 
Estimating 
Model 
Toolkit 

Publicly available spreadsheets with encoded 
transfer functions to value changes in ES. 
Includes transfer functions for recreation, 
property premiums and willingness to pay for 
threatened species recovery. User enters 
values for independent variables required by 
transfer function (e.g. open-space 
characteristics) and the spreadsheet calculates 
economic value per household or recreation 
day. 

Site to 
landscape 

http://www.defenders.org 
Loomis et al., 2008 

 TESSA A practical suite of tools for measuring and 
monitoring ecosystem services. It provides a 
net benefit frameworks through applying a set 
of appropriate methods for two alternative 
states of site. The toolkit is designed to help 
users (including local non-specialists) 
identifying which ES to assess, data 
requirements and suitable methods or sources 
that can be used in different contexts as well as 
how to communicate results. The methods are 
designed as templates only – users need to 
adapt them according to local conditions. 

Site to 
landscape 

Toolkit for Ecosystem Service at 
Site-based Assessment 
Peh et al., 2013 

 
The existing tools vary by the level of complexity, scalability, time and data requirements, related 
cost-efficiency to support the decision-making process, as well as level of development, 
documentation and accessibility for independent applications. Bagstad et al. (2013) conclude that 
although the level of complexity should be dictated by the purpose of the tool, the most complex 
models not always perform better than less complex models.  
 
Qualitative tools like ESR can support low-cost scoping of ES impacts and thus serving as entry point 
to ES mapping, modelling or valuation, while majority of ES tools are designed to quantify services 
and their trade-offs in order to support scenario analysis by using simplified biophysical models or 
“ecological production functions” (Bagstad et al., 2013).  
 
The described tools (e.g. ARIES, InVEST, LUCI, MIMES, EcoServ, Co$ting Nature) mostly are open 
source - available in the public domain and can independently applicable by users (although might 
require purchasing software licence). But there are also tools (e.g. EcoAIM and ESValue), which have 
been developed by private-sector consultants and their application might require contracting of 
academic or consulting groups for each application. 
 
InVEST and ARIES are probably the best known and widely used tools, representing the "new breed" 
of integrated ecosystem modelling efforts used to estimate the potential for an ecosystem to provide 
for societal demands under various ecological conditions and land management decisions. Both use a 
variety of spatial data as model inputs and encode these in ecological production functions; outputs 
are maps on provisioning and regulating services, which display results in biophysical units, while 
cultural services are presented as relative rankings.  InVEST is operating on two levels of complexity: 
Tier 1 – run models within ArcGIS or stand-alone executable programmes using land cover and other 
spatial data to quantify service provision via coefficient tables for each land-cover type (data for 
coefficient tables are mostly obtained from field experiments); Tier 2 – models are able to encode 
more complex and potentially more realistic underlying processes, but its application is more data- 
and time-intensive (Bagstad et al., 2013). ARIES use probabilistic models, which are encoded as 

http://www.sig-gis.com/
http://www.defenders.org/
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Bayesian belief networks and may be more appropriate in conditions of data scarcity, and are used to 
map the ecological and socioeconomic factors contributing to the provision and use of ecosystem 
services (Villa et al., 2009). The tool has the specific focus on identifying and mapping of beneficiaries 
of ES. 
 
One of the most comprehensive approaches offers MIMES, which is a system dynamics model 
designed to account for temporal dynamics and feedback loops, incorporate exiting ecological 
process models into ES modelling and provide monetary valuation of ES via input-output analysis 
(Bagstad et al., 2013). This tool works on many scales to assess the dynamics, magnitude and spatial 
pattern of ES, explicitly addressing the linked dynamics of natural, human, built and social capital, 
and allows to integrate site-specific information with regional and global surveys, GIS, and remote 
sensing data. 
 
Relatively less complex approach, designed to work with constrains of data availability,  is provided 
by LUCI, formerly known as Polyscape, which uses simple algorithms and outputs to communicate ES 
trade-offs to stakeholders ad decision makers. It provides GIS framework to explore the spatially 
explicit trade-offs amongst ESs inherent in land cover placement within landscape. The core 
algorithms work with national scale data sets (e.g. digital elevation, land use and soil data), although 
more enhanced outputs can be generated, if finer resolution data are available (e.g. LIDAR or field 
survey data); the algorithms can be modified by user or combined with users own applications 
(Jackson et al., 2013).  
 
 

5. Results of in-depth project interviews: Experience/role of 

nature conservation projects in Baltics and other EU countries 

for management of grassland ecosystems 

 

The in-depth interviews with representatives of 47 EU nature conservation projects targeted at 

grassland ecosystems were conducted in order to obtain the insight knowledge on successes and 

constraints within the project implementation and their role in enhancing maintenance of grassland 

biodiversity.  The interviews reveals how successful the projects were in implementation of the set 

objectives, what measures and management models were applied, how the co-operation was 

organised with local stakeholders and how the continuity of the applied measures is ensured after 

the end of projects. 

 

5.1. Project objectives and applied grassland management measures 

Most of the projects interviewed were having similar goals and objectives in relation to grasslands 

including preservation and restoration of particular habitats or biologically valuable grasslands that 

are losing their value due to abandonment and overgrowing with shrub; improvement of the 

conservation status of certain habitat or species; stabilisation of the population of certain species 

(most frequently bird species) by managing their living and feeding habitats; establishment of the 

management system of certain grassland territory, e.g. by development of the management plans. 

 

In addition, several projects have included also some objectives that integrate socioeconomic 

aspects, e.g. development of network of farms for demonstration of sustainable farming practices 

and to increase awareness among farmers on methods that reduce the nutrient flow into the Baltic 

Sea; achieving of optimal balance between farming practices and wetland conservation in adjacent 
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areas; improve recognition of the importance of wetlands; development of a comprehensive 

ecological management system for particular habitat types; creating of sustainable long term 

institutional framework for managing of particular nature  areas (e.g. Lake Pape in Latvia) and 

increasing the participation and awareness of land-owners and local municipalities on grassland 

management. 

 

Projects implemented in other EU countries, in addition to the above mentioned objectives, have 

also focused on exploring and testing  the best possible grassland management methods (project 

GRASSHABIT, Hungary), development of a new models for the sustainable agricultural management 

of the priority habitats (project BurrenLIFE, Ireland) as well as producing bioenergy from extensively 

managed grasslands (project PROGRASS, Germany). 

 

The table 4 indicates, which are the most frequently targeted grassland habitat types of the 

Community importance within the interviewed projects: 

 

Table 4. Grassland habitat types according to Annex I, Habitats Directive targeted by the interviewed 

projects 

Grassland habitat types  Number of projects  

6450 Northern boreal alluvial meadows  14 

1630* Boreal Baltic coastal meadows  13 

6210 Semi-natural dry grasslands and scrubland facies on calcareous substrates 

(Festuco-Brometalia) (*important orchid sites)  

13 

6530* Fennoscandian wooded meadows  12 

6510  Lowland hay meadows (Alopecurus pratensis, Sanguisorba officinalis) 12 

6270 Fennoscandian lowland species-rich dry to mesic grasslands  6 

6280* Nordic alvar and Precambrian calcareous flat rocks  4 

6410 Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion 

caeruleae)  

4 

5130 Juniperus communis formations on heaths or calcareous grasslands  4 

6230* Species-rich Nardus grasslands, on siliceous substrates in mountain areas (and 

submontain areas, in Continental Europe)  

6 

6120* Xeric sand calcareous grasslands  2 

6120* - Xeric sand calcareous grasslands (Koelerion glaucae); 1 

6130 - Calaminarian grasslands of the Violetalia calaminariae 1 

6170 - Alpine and subalpine calcareous grasslands 1 

6240 - Sub-Pannonic steppic grasslands 1 

6250 - Pannonic loess steppic grasslands 1 

6260 - Pannonic sand steppes 1 

6270 - Fennoscandian lowland species-rich dry to mesic grasslands 1 

6410 - Molinia meadows on calcareous, peaty or clayey-silt-laden soils; 
(Molinion caeruleae) 

1 

6431 - Humid tall herb fringes of watercourses and woodlands 1 

6520 - Mountain hay meadows 1 

1630 - Boreal Baltic coastal meadows 1 

 

For implementation of the project objectives a variety of measures are applied, including direct 

measures targeting on management of habitats as well as indirect measures, which are supposed to 

create more favourable conditions for grassland management. 
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Direct measures include restoration (e.g., cutting of shrubs, trees, removal of invasive species), 

mowing (e.g., initial mowing, cutting of reeds), grazing (e.g., introduction of beef cattle - Herefords, 

Aberdeens, Limousines, Scottish Highlanders and others, horses, sheep or goats; organizing pastures 

and building fences around them). Restoration and grazing have been the most widely applied 

measure for grassland management in the projects (Figure 1). 

Figure 1. Grassland management measures applied in projects 

 

Mowing has been less widely applied measure. Sometimes it has been applied only as a 

supplementary measure e.g., as initial mowing before grazing is started, or for mowing of offshoots, 

or if grazing has not been sufficient or to preserve a particular plant species. Other grassland 

measures applied include e.g., creation of a wetland; collecting of garbage; cultivation of fields for 

the benefit of the geese; building of dams for restoration of hydrological regime of wet meadows; 

organisation of voluntary camps for rooting out the germinating fir trees. 

 

Some of findings regarding best practice in grassland management, based on the project 

experience in application of direct measures:  

• Effective approach in grassland management is combination of grazing and mowing (e.g., 

mowing of tall grass before grazing). Applying only mowing is suitable at parts of meadows 

not having many stones and steep slopes where grazing can be used instead). 

• Several projects have introduced cattle grazing regime keeping it with a minimal intervention 

(e.g., no supplementary feed was given). Grazing has been acknowledged as being especially 

suitable on islands as there is no need for fence. Negative experience has been reflected by 

introducing goats - high pressure on grass growth was created. 

• Animals bought by the project most often were given to farmers on a contract bases: farmers 

were obliged to maintain the value of animals and graze the project areas. Grazing load 

(usually 0.5-1 animal units per ha) has been calculated taking into account flora and soil 

properties. Careful and in advance calculation of exact amount of animals needed to ensure 

appropriate grazing level (not too much and not too less) is very important. 

 

Indirect measures implemented in the projects can be grouped as follows: 

1) practical support to local communities in development or applying different grassland 

management practices: 

• Study tours, training workshops, individual consultancy  for local farmers on e.g., 

how to apply for subsidies, on implementation of agri-environmental measures; 

• Recommendations and best practice guidelines to farmers for management of 

meadows and also site-specific recommendations and action plans for management 

of particular project areas;  
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2) stimulating or creating income opportunities related to grasslands: 

• Building of bird watching towers, info stands, nature and hiking trails, recreational 

sites, car parking places, camping sites and the related infrastructure thus creating 

tourism attraction possibilities; 

• Cattle given to farmers gave a possibility to breed them and get income from selling 

cattle and meat; 

• In one project in Latvia cutting of reeds created benefit for a local company 

contracted to perform this activity - they could use the cut reed for roof making; 

• Thanks to experience exchange activities, one farm in Latvia growing apple trees got 

inspiration to start producing apple chips. Another farm in Lithuania started to 

produce turtle souvenirs for tourists; 

• Local framers got knowledge on collecting and using medical and potherbs thus 

creating additional income. 

3) educational or awareness raising activities: 

• Children’s camps and competitions, work camps for volunteers to restore grassland 

habitats (in some projects together with socio-cultural events);  

• Info days, open-air events, seminars, guided tours, painting course for grown-ups, 

photo school for children, floral design courses, wooden chip and branch basket 

study days; 

• Info materials – leaflets, brochures, boards, publications, articles, websites, video 

films (documentary), photo albums about grasslands, manuals and handbooks, 

movable exhibition; 

• GRASSHABIT project, Hungary in their project website developed  an on-line 

database of scientific articles about Pannonian grasslands including a collection of 

more than 800 publications; GIS interface for identifying grassland ecotypes and GIS-

based site identification for Natura 2000 sites along with the site specific legislation 

and support schemes. 

4) other measures: 

• Elaborating conservation management plans for particular species e.g. natterjack 

toad, grasslands and habitat types; 

• Establishment of networks e.g., Baltic expert network for lagoon complexes, network 

of demo-farms to keep in contact and to continue experience exchange also after the 

end of the project; 

• Carrying out a questionnaire to find out the attitude of local people and landowners 

towards nature conservation and Natura 2000; 

• Complex inventories of nature values in the project territories; 

• Creation of GIS database containing information about the project areas, including 

information about habitats, vegetation, fauna and historical land use (Silma project, 

Estonia). This database was also actively used by project personnel to guide 

restoration and management activities; 

• Developing a GIS-based database for storing information about 

farmers interested in grazing of semi-natural grasslands, as well as info on present 

and future grazing areas in protected areas. It helped farmers seeking for more 

grazing land and showing grasslands in need of grazing (Meadow restoration 

project); 

• Making protected value notices for landowners to inform them about the natural 

and cultural values that have been found on their land property. 
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The measures applied in the projects have mirrored the general objectives of the projects. Measures 

implemented in the three Baltic States most frequently were aiming at preservation and restoration 

of grassland habitats preventing from overgrowing with shrubs and trees, creating favourable 

conditions and/or reaching favourable conservation status of various species (mainly birds), 

promoting environmentally friendly and sustainable agriculture, including developing sustainable 

management of grasslands by mowing and grazing. The activities have been aiming also at raising 

awareness of farmers, improving the socio-economic situation in the project areas, developing new 

tourism attraction possibilities e.g., hiking trials, camping sites. 

 

Besides the above mentioned objectives, the measures applied in the projects implemented in other 

EU countries were aiming at developing models for sustainable agriculture, sustainable meat 

production, encouraging farmers to return to mixed farming using traditional breeds of cattle, 

conserving semi-natural grasslands whilst generating energy sustainably (PROGRASS), investigating 

the effects of grazing of different intensity, mowing, burning and land abandonment of grasslands.  

 

5.2. Criteria applied for planning grassland management measures and 
selecting of sites 

Geographical, ecological, social, economic, administrative and some other criteria (usually more than 

one) have been applied when planning the grassland management measures and location of the 

sites. Ecological criteria have been the most popular criteria applied in almost all projects analysed 

(Figure 2). Geographical, social and economic criteria have been less popular. Administrative criteria 

have been applied only in a few projects. 

 

 

Figure 2. Criteria applied for planning the grassland management measures and location of the sites. 

Application of ecological criteria has been linked to: 

• focusing the project to a particular habitat type e.g. coastal meadows, priority habitats, 

Natura 2000 sites, habitats of protected species threatened by agricultural intensification or 

abandonment; 

Number of projects 
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• identified presence or abundance of a particular species in the area; 

• important gathering areas of migratory birds e.g., corncrakes;  

• the most valuable grasslands being threatened by overgrowing; 

• farms close to nature protected areas; 

• historic evidence and/or expert judgement on future natural value of a particular area. 

Geographical criteria mentioned have been related to: 

• good knowledge and information about problems of exact areas; 

• unique location of particular habitat type or species; 

• certain landscape, habitat type or species to be preserved in a particular area e.g., national 

park or reserve; 

• program eligible areas; 

• coastal areas suitable for grazing. 

Social criteria were applied as it was important to select sites having: 

• educational potential of local people on e.g. importance of wetlands located in their vicinities 

and a potential to involve them in the project activities; 

• income possibilities for cattle keepers; 

• positive attitude from local people towards nature conservation; 

• farms experienced in nature conservation measures; 

• accessible and very well observable landscape where results of measures implemented 

would be visible for everyone; 

• particular nature value, and otherwise attaining no interest from land-owners to restore 

them. 

Economic criteria were applied to select sites depending on: 

• availability of human resources (presence of farms); 

• current implementation of agricultural activities that would also benefit from 

implementation of project activities (receiving cattle, fences, shelters); 

• investments needed for restoration, grazing reintroduction (fences, shelters), establishment 

of tourism infrastructure; 

• productivity and quality of grassland biomass (PROGRASS). 

Administrative criteria: 

• municipalities interested in project activities; 

• landowners being interested to become consortium members, ready to sign a contract that 

measures may be implemented on their land. 

Few other criteria were applied e.g., in one project a competition was organised to select project 

target farms (criteria applied: farms should be different and ready to become demo objects).  In 

another project a criteria for selection of a site was the presence of infrastructure (roads, 

accessibility, and accommodation) in the vicinity that would allow access and ensure demonstration 

possibilities of the project. In few projects a particular criteria for selection of sites has been presence 

and availability of landowners and farmers interested in management of project territories also after 

the project ends. Availability of scientific research information about the site has been also a 

criterion for selection.  
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5.3. Application of decision making support tools 

14 projects reported having applied certain decision making support tools, however in most of the 

cases this was limited to GIS data bases used to support management planning, habitat mapping or 

selection of pilot territories.  

 

In the SILMA project (EE) a GIS database was created containing information about the project areas, 

including information about habitats, vegetation, fauna and historical land use. This database was 

actively used by project personnel to guide restoration and management activities. Currently the 

database is integrated in the national database of semi-natural communities. GIS-based analyses of 

habitat biodiversity values were carried out. GIS was also used for compiling the action plans for 

project areas. 

 

In addition, 2 projects in Latvia reflected experience using air-born data or ortophoto maps. For 

example, in the DVIETE project (LV) microhabitat data were obtained from data analysis collected 

using airborne hyperspectral and LIDAR scanning of terrain. Data on grassland vegetation 

composition, structure and conditions were obtained. Airborne data more precisely is showing 

vegetation coverage, its height, density, etc. Airborne data allowed identifying precise borders of 

management areas and helped to define the volume of works needed and the respective payments. 

  

The project LV-coastal habitats have used ortophoto maps of State Land Service and topographical 

maps of Soviet Army (scale 1:10 000). On the base of these maps, borders of potential habitats were 

digitised. Maps allowed making biotope mapping very precise. 

 

Utilising the existing experience and the experience on solutions found for 10 demo farms, the 

DEMOFARM project was aiming to create a universal planning tool suitable for every farm. The 

electronic planning tool was meant to help farmers to plan management activities depending on 

local circumstances of a particular site. The tool has been designed, although would need to be 

improved for practical application purposes. 

 

In the WETLIFE project (LT) an ecosystem based approach (model) was applied - the water level in 

wetlands was restored to perform their functions: water leakage and climate control. The project 

was seeking solutions for management of wetlands giving economic benefit and at the same time 

keeping ecosystems functioning well. 

 

The project NELEAP (LT) has used a particular cattle grazing model to estimate economically viable 

number of cattle for a certain territory and situation. Types of livestock, peculiarities of a territory, 

interests of farmers, status of particular farms were taken into account.  

 

5.4. Applied management models in implementation of measures and 

cooperation with landowners/farmers 

Grassland management measures have been implemented by projects involving different 

stakeholder groups. Several types of management models have been applied (Figure 3).  
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Figure 3. Management model for implementation of grassland management activities in projects. 

 

Almost in all projects measures were implemented by the staff of project partners’ organisations (36 

cases). However only in few cases project partners managed all the measures on their own. Almost 

all projects have involved landowners/farmers in different ways. Most often landowners/farmers 

have been sub-contracted (23 cases) for implementation of grassland management activities – 

mowing, reintroducing of grazing, cattle keeping, fence building, participation in project activities, 

letting experts to analyse their farms, etc. In some projects these farms received cattle and were 

allowed to use the machinery of the project. Usually contracts were signed on exact measures, but 

beforehand a general long term cooperation agreements were made. There have been quite many 

projects (especially in Latvia and Lithuania) where landowners/farmers were involved based on 

voluntary agreements (14 cases in total). There have been also 5 cases where landowners/farmers 

were project partners (1 project implemented in Latvia “N-Gauja”, 2 projects in Lithuania: 

“Conservation of Rusne Island in the Nemunas Delta” and “Development of cattle breeding in 

Reškutėnai village community by preserving rare birds”, 1 project in Germany “PROGRASS” and 1 

project in the UK “Limestone country”). 

 

Quite often to support implementation of certain activities in projects hired staff (sub-contractors) 

were involved (21 case). Their tasks have been e.g., building of bridges, roads, digging of ponds but 

also for removal of bushes, mowing old trees, building tourism infrastructure, installing fences 

around grazing territories. Sub-contracts were made also in places where no agreements with 

farmers were achieved. 

 

In addition, joint voluntary work actions (work camps) in Latvia, but also in Estonia were organised 

with participation of students, NGOs, local farmers, landowners to cut shrubs, restore and build 

fences, etc. 

 

In 1 project in Latvia “Management of Lubāns Wetland Complex” and agreement with State 

Employment Agency and with partner municipalities was made on involvement of unemployed 

persons in implementation of grassland management activities. About 48 people were involved.  

 

Cooperation with landowners/farmers has been started at different (usually at several) stages of 

project application and implementation. Much attention in the majority of projects was paid to find 

Hired staff (sub-contractors)

Landowners/farmers (as sub-
contractors)

Landowners/farmers (voluntray 
agreements)

Staff of project partners‘ 
organisations

Volunteers

Landowners/farmers (project 
partners)
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and select truly interested local landowners/farmers engaged in nature protection and willing to 

implement grassland management measures also after the project end. Support from local 

municipalities to identify relevant landowners/farmers was used in several projects. 

  

In about half of the projects interviewed (22 cases) contacts with farmers have been established 

already beforehand. Meetings and information events have taken place, or contacts were obtained 

from earlier projects implemented. Contacts of landowners and farmers were searched also during 

the project preparation stage (13 cases). It was evaluated e.g., who would be landowners allowing 

implementation of activities on their properties. In several projects cooperation agreements were 

made with landowners/farmers already at the project preparation stage. 

 

Nevertheless, the most intensive work establishing contacts and involving landowners/farmers in 

majority of projects (25 cases) was performed during the project implementation stage, most often 

at an early start. Individual discussions, meetings with this stakeholder group were organised in 

several projects; leaflets distributed to convince farmers on implementation of measures on their 

lands. There have been cases that farmers selected during the project preparation had to be replaced 

by other ones due to changes in economic situation. Announcements, tenders, articles in newspapers 

were the most commonly applied methods, besides direct contacts to find the relevant 

landowners/farmers. Projects were looking for farmers having already an idea about ecological 

farming and having a need in practical advice on measures to be undertaken.  In the project 

DEMOFARM a competition was organised to select the farms. Contracts have been signed for 

implementation of grassland management measures for at least 5 years. 

 

The majority of projects (32 cases) stated that cooperation with landowners/farmers has been 

successful. Successful involvement of local landowners has been admitted as being a key 

precondition for further implementation of project activities and achievement of project results. 

Quite often a lot of convincing arguments, negotiations, and discussions were required. Individual 

consultations on the importance of the unique nature values present in particular properties have 

been carried out in some projects. 

 

In several projects farmers have been very interested to participate because of receiving cattle or a 

direct support (financial, materials). Thus interest was raising and even competition sometimes had 

to be organised. Projects have selected measures that would be beneficial for farmers motivating to 

continue implementation also after the end of the project by applying for agri-environmental 

subsidies. A lot of attention in many projects was paid to educate farmers on appropriate agricultural 

practices to preserve nature values in grasslands. 

 

Key factors for successful cooperation: attracting highly motivated, interested local people, 

individual discussions, consultations, raising awareness on nature values, financial and other 

benefits, including possibility to apply for subsidies. 

 

Much less projects (9 cases) reflected that cooperation with landowners/farmers was partly 

successful. The following reasons have been mentioned: 

• There have been several cases when farmers lack motivation to keep management activities 

after the project end e.g., because cattle (i.e. sheep) were not given in the appropriate 

amount, cattle were stolen and for other reasons; 

• Unwillingness of few landowners to let other people (strangers) work on their properties due 

to historic traditions; 

• Changes in project management team has led to loss of contacts and continuity of 

communication with landowners; 
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• There were farmers who wanted to develop intensive agriculture and were not ready to 

manage wetlands in appropriate extensive way; 

• There have been cases that very high price was asked for the rent of land for project needs; 

• Mowing and grazing was successfully managed during the project, but afterwards 

overgrazing or over mowing has been observed. 

 

There has been one case reflecting negative cooperation experience - when small farmers during the 

project implementation phase refused to participate in grassland management actions and large 

farmers had to take over the actions. 

 

5.5. Evaluation of the success 

The absolute majority of projects interviewed stated that implementation of grassland management 

measures has been successful. Even despite of some difficulties e.g., destruction of infrastructure 

and death of animals during storms, difficulty to create stable wetland, the project objectives have 

been achieved for 100% and in many cases even better or to a larger extent than planned. Projects 

have admitted that implemented actions have led to positive changes with regard to: 

• habitats and species: saved habitats and restoration of areas larger than initially planned, 

increased number or appearance of target species in the project areas; 

• landowners/farmers: increased number of people educated and informed about grassland 

management and nature conservation; positive response from local people, being active to 

participate in voluntary clean-up actions and being proud of preserving nature in their 

properties and having possibility to apply to subsidies; 

• sustainable grassland management: introduced livestock to graze the meadows to ensure 

sustainable management of meadows in long term; introduction of innovative methods e.g., 

mobile pasturage (XericGrasslandsPL project), production of energy from grass (PROGRASS 

project); preparing management plans;  

• cooperation: close collaboration between project team, municipalities, local people; 

• invasive species: elimination of invasive species. 

 

Very few projects have reached the objectives for less than 100%. 6 projects were hesitating to give a 

definite answer, as the project either has not been finished yet, or because restoration of grassland 

habitats is a long lasting process and results can be evaluated only after a certain time. Only one 

project (Management of Arlaviškiai ornithological reserve, LT) admitted that the set objective has not 

been achieved as the project target species Black-headed Gull did not appear in the islands of the 

project area. 

 

5.6. Assessment of the project impacts on grassland habitat  
 

5.6.1. Impacts on grassland habitats 
 

According to the interview results, the majority of projects have assessed the impacts of the applied 

measures on grassland habitat (34 cases).  The most common indicators used for the assessment 

(monitoring, inventory) of impacts in the projects in the Baltic States were: 

• Bird species e.g., corn crake, lesser spotted eagle, bittern, spotted crake, little gull, black tern, 

water birds, crane, goose, great snipe, nightingale, shrike; 

• Vegetation e.g., typical plant community species, protected plant species; 
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• Animals e.g., amphibians (Natterjack toad), invertebrates in vegetation  and soil, butterfly 

species, predators; 

• Lichens; 

• Size of the restored area; 

• Hydrological monitoring. 

 

Other indicators used in the projects implemented in other countries were: 

• Assessment of the grazing level on management unit and grazing regimes (projects 

BurrenLIFE, Limestone Country); 

• Detailed vegetation monitoring to examine changes in plant composition and frequency on 

selected sub-sites (project BurrenLIFE); 

• Condition assessment – evaluation of plants in priority habitats and assessing them against 

standard criteria to decide if they are in favourable or unfavourable botanical condition 

(project Limestone Country); 

• Ecological effect of the different grassland management measures. Assessment included 

complete botanical and zoological surveys; small plot burning experiments, shrub control, 

experiments on grazing methods, and on mowing techniques (project GRASSHABIT). 

 

The assessments have shown the following results: 

• Birds started to return to the managed areas that have become suitable for them (conditions 

have been improved); 

• Project target plant species have benefitted from management measures; 

• Increased botanical values of habitats and the number of protected plant species, typical 

plant communities of particular habitat types have developed on many restored sites; 

• The number of amphibians (e.g., natterjack toad), butterflies, vascular plants, lichens 

increased; 

• Decreasing dominance of one plant species observed attesting positive changes in 

vegetation; 

• Reducing impact on invasive species (project “Conservation and restoration of xerothermic 

grasslands in Poland – theory and practice”). 

 

In general, as stated by project GRASSHABIT project, after elimination of shrubs from abandoned 

grasslands, characteristic grassland species recover rather quickly, followed by invertebrates and 

birds; however, for some specific habitats the complete regeneration might take even 30 years. 

Long-term elimination of shrubs and invasive species can only be secured by repeated 

intervention, while single treatments might cause faster and more aggressive spreading of these, 

due to the germination from the root zone. 

 

In some projects the monitoring has been carried out only for few years thus it has been too early to 

judge on results and to state the positive trend. 

 

In one project (Management of Lubāns Wetland Complex, LV) it was admitted that milling of grass 

had a negative impact – the upper layer of the ground became very dense and the project target 

species Grand snipe was not able to access worms (this bird needs light and loose soil). At the same 

time, it was admitted that if the grassland management activities would not be implemented, 

meadows would have overgrown with shrubs. 

  

In most of the projects where grazing has been applied it was evaluated as having a positive 

influence on diversity of species of plants growing in meadows. Grazing is effective for stopping the 
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overgrowing of meadows with shrubs, pines, etc. Although during the first years an overgrazing was 

observed in some areas, in longer term farmers shall be able to calibrate the optimal level of grazing. 

At the same time areas where grazing has not been continued are overgrowing with reeds and 

shrubs. It has been investigated that without appropriate management degradation is mostly visible 

in moderate humid and dry grasslands and less visible in wet grasslands. 

5.6.2. Socio-economic impacts 
 

The majority of projects interviewed (37 cases) stated that the project activities/ applied measures 

had a direct impact on local communities’ economy. Projects have brought additional motivation and 

impulse for grassland management activities. The following positive impacts were pointed out: 

• Project was giving cattle to farmers and they could keep the offspring and continued grazing 

activities; infrastructure e.g. fences around grazing territories. Especially important it has 

been for projects in Lithuania where farmers earlier were not having interest in cattle 

growing. For example, the project WETLIFE (LT) has formed an interest for such agricultural 

practice; 

• Machinery has been bought and given to farmers; 

• Creation of new working places and additional income from grassland management 

activities, selling cattle for meat production; land renting, paid land tax; receiving 

subcontracts for implementation of certain activities, possibility to get timber cut (wood logs) 

in the project areas; economic benefit for unemployed people, possibility to sell hay; 

• Consultations and awareness raising on grassland management thus helping farmers to 

perform their farming practices in extensive way; 

• Investments for building the tourism infrastructure, including bird watching towers, hiking 

trails,  thus providing better recreational / educational possibilities for local residents and 

increasing number of visitors; 

• Promotion and opportunity to use of agri-environmental subsidies thus improving economic 

situation in local communities. It has been mentioned in several projects as efficient “carrot” 

making it possible to convince farmers to take part in grassland restoration activities; 

• New business ideas e.g., making goat cheese; production of apple chips, production of herbs, 

providing nature guide services. 

 

Very few projects (7 cases) have assessed the socio-economic impacts of the project activities on 

local communities/economy. For example: 

1) Häädemeeste - Restoration and management of the Häädemeeste wetland complex (EE). The 

used indicator was the increase of amount of different supports (land management supports, 

fence support etc.) applied/received in the area. Data from Statistics Estonia, environmental 

authorities, Estonian Agricultural Registers and Information Board were used. The increase was 

significant (hundreds of thousands of Estonian Kroons), the project had huge socio-economic 

importance for the area. 

2) SNOWBAL - Saving the sea from Nutrient Overload by managing Wetlands/grasslands BALtically 

(EE, LV).  The project organised an opinion poll of farmers before and after the project. Farmers 

were asked under what conditions they will continue keeping cattle and under which conditions 

not. Many farmers answered that they will stop beef cattle breeding if requirements will be 

stricter. Farmers were satisfied with the project - they got money for investments. 

3) Praterie Toscane - Conservation of Tuscan Appennines mountain grasslands (IT). The number of 

the head bovines on the pastures before and after the project was assessed by making interviews 

with farmers. At two of the 35 pastures with head bovine grazing grassland were restored. 
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5.7. Main constrains identified by the projects 

The projects interviewed were sharing the main constrains in implementation of the grassland 

management measures. Many projects have stated that finding interested, motivated and capable 

landowners and farmers willing to implement grassland management measures or willing to rent 

land for grazing has been the most challenging issue. It has happened that small farms are not 

capable to fulfil the taken obligations of the project. Other constrains have been related to: 

• Communication problems with different stakeholders, also environmental authorities, nature 
conservation authorities on exact measures to be implemented. 

• Scattered ownership structure e.g., one meadow could have many landowners and it was 
difficult to find them all and make individual agreements in order to avoid fragmentation of areas 
managed. It would be easier if the land in protected areas would belong to state. Then the 
sustainability and continuity would be easier to ensure. 

• Land acquisition -  farmers were putting too high price for selling or renting land for 
management activities or simply did not want to let other people coming and managing their 
lands. 

• Uneven knowledge level of farmers on nature conservation and difficulties to convince on 
importance of grassland restoration, on application of extensive agricultural practice; to remove 
the mown grass from the grassland, on necessity of manure repositories etc. 

• Project management difficulties related to late start of the project and communication 
difficulties because of too many partners, changes in consortium, not having reached 
agreements with farmers in advance, farmers not fulfilling their tasks; 

• Lack of time and money for implementation of practical activities in farms; lack of project 
personnel; lack of time to complete elimination of invasive species from the project sites e.g., 
multiannual and tight patches of Heracleum. 

• Difficult access and difficult landscape management due to specific local conditions; heavily 
overgrown grasslands being not managed for very long time period or very wet areas creating 
difficulties to use mowing machinery; need of particular machinery e.g., for reed cutting; 

• Climate conditions – heavy rains, storms breaking down infrastructure, cold winters, floods, etc. 
All risks and local circumstances (weather, hydrology, vegetation, topography, etc.) have to be 
evaluated. Especially it concerns coastal meadows. Here implementation of management 
activities is quite expensive – moisture level is changing, machinery is sinking, more manual work 
is needed. Careful investigations beforehand is needed, but anyway weather conditions can 
significantly influence the project results and predicted outcomes and makes monitoring and 
evaluation of results challenging. 

• Bureaucracy e.g., restrictions to use machinery free of charge in other areas than allowed by 
competent authorities; transformation of forest to grassland in cases where removal of trees 
were needed; registration of cattle on one farmer; restrictions with regard early start of mowing 
(after the 16th of July and the grass was not suitable for the cattle); very strict program 
management; strict and too high requirements for ecological farming, for collecting of medical 
herbs (in Lithuania, it is not allowed to touch herbs with hands, herbs have to be kept 
hermetically). High and very specific requirements for animal welfare significantly limit the 
potential to allow true wilderness to develop as a result of unmanaged and natural grazing by 
wild herbivores. Requirement for fencing result in inbreeding problems and require control of 
overpopulation. It also prevents natural migration thus can cause increased stress to the grazing 
area in periods of droughts.    

• Lack of expertise and experience e.g., in introducing animals for grazing in climate conditions 
different than in southern countries and in appropriate number to ensure optimal grazing 
regime; in dealing with medical herbs business. 

• Unfavourable conditions for receiving subsidies from agri-environmental schemes for newly 
created grassland (if they do not meet all criteria). 
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• Lack of integration between management agencies having no unified vision on integrated 
approach between farming and e.g., tourism, recreation, education and conservation. Farming 
needs a multi-functional future to survive.  

• Lack of information and data on socio-economic conditions, thus it was difficult to calculate the 
profitability of (PROGRASS project) pilot technology. 

• Vandalism – e.g. hunters destroying built fences. 
 

5.8. Ex-post experience 

Most of the projects interviewed (41 case) have planned activities to sustain the grassland/open 

habitat maintenance. For this purpose: 

• After-LIFE Conservation Plan of the project has elaborated measures which were included in the 

nature management plan for these areas, 

• a particular foundation or a rural partnership was established comprising municipalities, NGOs, 

etc. to promote sustainable development of the territory and improve living conditions of the 

people, 

• local farmers have been obliged to implement grassland management activities at least for 3-5 or 

even 10 years after the project ends. 

 

In all finished projects the planned continuation of the measures is at least partly implemented. 

Most of the projects are in good contact with implementers or at least are informed about activities 

carried out after the end of the project. In some cases measures are implemented by the beneficiary 

itself e.g., supervising herds, regular cleaning of out-growth. Often implementation of one project 

has inspired preparation of new project applications to be submitted to various funding sources e.g., 

DemoFarm and SNOWBALL projects.  

 

Some problems with implementation of the ex-post measures were noted: 

• Difficulties to ensure the sufficient amount of animals for maintenance of grasslands due to 

escaping of beef cattle and sheep from the fenced area.  

• Although grazing in general was admitted as an effective grassland management method, 

application of grazing in coastal areas has to be considered carefully. Maintenance of grasslands 

by grazing in coastal areas has been evaluated as quite expensive due to local geographical and 

severe weather conditions (e.g. impacts of storms). Shelters close to the sea can be frequently 

destroyed during storms. 

• Sometimes measures are only partly implemented because of lack of farmers/landowners 

physically capable to do the grassland management. Relying on small farms for continuation of 

grassland management may not succeed due to lack of capacities and financial sources in long 

term. Intensification of agriculture, drainage creates additional risks for grassland maintenance. 

 

Several projects have stated that ex-post measures are implemented to full extent, which has been 

achieved by applying agri-environmental subsidies as well as  signing of  5 – 10 year contracts with 

farmers to continue implementation of the same activities (sometimes with a remark: “if appropriate 

funding is available”). 

 

In Estonia additional funding has been available for implementation of species action plans 

(Environmental Board and Environmental Investment Centre). In Latvia funding was available also 

from Latvian Environmental Protection Fund to sustain the management of the project territory. 

Some organisations in Estonia, Lithuania and Latvia e.g., Kemeri National Park Foundation are 

implementing measures on their own costs, subcontracting local people. There are projects requiring 



34 
 

landowners to maintain the grasslands restored and to allow grazing on their territories until rural 

support service will acknowledge these areas appropriate for subsidies. In some cases, project 

partner municipalities are paying for continuation of grassland management measures. 

 

In general, in most of the cases continuation of grassland management activities after the project 

ends has been considered as bringing some additional income. Although still applying for support, 

some farms have enough cattle to sustain on their own and getting income from selling meat etc. 

Some farms are also doing other activities: providing services for tourists (especially bird tourists), 

making sausages from meat, selling milk products, growing vegetables, horse riding, and production 

of marmalade from local berries, collecting potherbs and medical herb, etc. In one case after 

grassland restoration activities carried out by the project farmer has put old fashioned hives in oak 

trees for tourist attraction. Such activities together with subsidies can make grassland management 

profitable, or at least compensate the costs (particularly in marginal areas or areas with poor soils, 

low accessibility etc.). In some cases, (e.g. WETLIFE project, LT) landowners/farmers have seen the 

activities e.g., cattle breeding so profitable that have expanded the managed area. However, 

sometimes subsidies were still noted as the main source of income for farmers.  

 

Some examples on continuation of grassland management measures that has emerged because of 

the project: 

• The project Häädemeeste has convinced Estonian Ministry of Environment to establish a support 

for restoration activities; also the protected area was increased because farmers/land owners 

wanted lands eligible for management support; 

• The project Coastal Meadows lead to creation of the Restoration and Rehabilitation Centre for 

Endangered Species in Matsalu, Estonia. Also restoration of new coastal meadows was initiated; 

• In the project BALTCOAST one farmer applied for a new big ERDF project for management of 

coastal habitats. In the project the work group on coastal meadows was formed to develop 

management plan for coastal meadows.  

• Thanks to the Baltic Aquatic Warbler project, in Liepāja, Latvia a reed cutting company 

discovered new areas for reed harvesting they earlier did not know, thus being able to develop 

their business in the region; 

• Having received consultations during the DemoFarm project, several farms in Latvia have started 

to pay more attention to the type of cattle they are growing, thus the quality of cattle is 

improving; 

• The activities with collection of herbs initiated by the project “Cultivation and preservation of 

rare, endangered and medical herbs in Babrungas” Lithuania have spilled over to other 

communities, national parks. In such way people receive additional income from herbs and also 

rare and endangered plants and natural grasslands are protected from total destruction and 

extinction. 

• Introduced animals have served as a positive visual aid and encouraged a local landowner to 

introduce the Heck cattle and Konik horses in his property. 

  



35 
 

6. Best practice in grassland restoration, maintenance and 

diversification of incomes 

 

In order to gain a better notion on different opportunities and best practice examples in viable 

grassland management the project has organised study tours to Sweden, UK, Germany-Austria-

Slovenia as well as project case study areas in Latvia and Estonia – the project consortium members 

visited local organisations, entrepreneurs and farmers to hear about their experience as well as to 

see and taste the products and results of their work. A detailed review of the best practice examples 

is presented the brochure “Viable grassland management – experience, challenges and 

opportunities” (see http://vivagrass.eu/wp-content/uploads/2016/03/befvivagrasswwwuus.pdf ). 

Here we highlight the main findings of the study tours and related literature review on grassland 

restoration and possibilities for income diversification from using grassland products. 

 

6.1. Examples of Restoration and maintenance measures  

The aim of grassland restoration is to increase their biological and agricultural value. Species-rich 

semi-natural grasslands provide an essential contribution to the preservation of biodiversity in 

Europe. The grassland ecosystems are rich with rare or endemic plants and habitats necessary for 

many animal species, such as birds and insects of great conservation importance. They are also highly 

beneficial to the water quality and present usually a very low risk of soil erosion. However, as result 

of land abandonment during the last few decades as well as more recent trend of intensification of 

agriculture practice, the area of grasslands with high biological value have considerably decreased. 

Therefore it is important to maintain the still existing areas of such grasslands as well as promote 

restoration of semi-natural grassland habitats on currently managed as well as non-used agriculture 

land. 

 

This can be done through changes in management and by methods of introducing wild plants 

including spreading green hay, broadcasting seeds, slot seeding and using plug plants. This practise is 

widely used in the United Kingdom (Robinson and Gamble, 2014). The techniques used are dictated 

by the site (type of soil, field slope), seed source (distance between donor and receptor sites etc.), 

and machinery and livestock available. For example, vacuum harvesting works are better for the 

plant species whose seed is dispersed by wind, such as yellow rattle Rhinanthus minor. Successful 

restoration also needs the commitment from the landowner for long-term appropriate management 

of the meadow. Restoration of a meadow can often be a lengthy process with improvements being 

observed over a period of years. 

 

Modern ecological restoration, as process of assisting the recovery of ecosystems which have been 

degraded, damaged or destroyed, is based on two main principles: 

• native biodiversity must be protected through the use of only native seeds and plants; 

• propagation material must come from donor sites with ecological characteristics similar to the 

receptor site. 

 

The first step is to identify restoration objectives and conditions. In order to be suitable for 

restoration, the receptor site must have residual soil nutrient indices low enough to enable the 

native seed to establish within the existing sward. Soil tests are taken to ensure this; ideally indices 

for phosphorus (P) and potassium (K) should be below soil nutrient index 2 in order to increase the 

likelihood of the meadow species from the donor hay establishing in the new site. The receptor site 

must also have the correct management in place for it to be suitable for a restoration scheme. In 

http://vivagrass.eu/wp-content/uploads/2016/03/befvivagrasswwwuus.pdf
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order for the donor site to be an appropriate choice for a particular receptor site, it has to contain 

the species needed for the restoration and share similar site characteristics with the receptor site. 

This includes also a botanical survey to identify the occurring species, including problematic and 

more competitive species in donor and receptor sites.  

 

The second step includes the removal of shrubs, trees and invasive species (for example the 

Sosnowsky’s hogweed Heracleum sosnowskyi M. as well as preparation of the soil for seeding by 

flattening or harrowing the ground.  

 

An effective method for reduction of dominant grasses is introducing parasitic species such as yellow 

rattle Rhinanthus minor L. in the early years of restoration. That practise has been successfully 

carried out in Cumbria’s meadows project in the United Kingdom. 

 

The best manual and mechanic methods for removal of the Sosnowsky hogweed are root cutting, 

cutting the plants, covering the soil, mowing, ploughing and removing the umbels (flowerheads). 

However, all methods need to be repeated for multiple years until no new plants grow from the seed 

bank. The best effective method for removal of the Sosnowsky hogweed is herbicide application. 

Sosnowsky hogweed is susceptible to systemic herbicides, such as glyphosate and triclopyr, and the 

application of these herbicides is considered effective and cost efficient, but it also has a negative 

impact on environment. Grazing by cattle, sheep or goats is very efficient for control of large stands 

of hogweed. The livestock prefer young plants so it is best to begin the grazing early in the season 

when the plants are small. All methods for grassland restoration are widely used in the Baltic States. 

 

Tree and shrub harvesting or grazing are widely used practises for grassland restoration in different 

habitats, e.g., alvars (for example in the project “LIFE to alvars” in Estonia), floodplain, calcareous, 

wooded and coastal meadows etc. The main activity of alvar restoration is removing pine trees and 

junipers from overgrown sites. The tree and shrub coverage should not exceed 30% on favourable 

status alvar pasture. By the end of the first restoration year, the restored alvars were already under 

grazing activities. Grazing is most effective way to manage and conserve alvars. Most of restoration is 

done with different machines, only minor part manually. The used innovative technological solutions 

have proven to be good in terms of restoration speed and the quality of the results. 

 

Before any seed transformation and after tree or invasive species removal, the receptor site needs to 

be prepared. The site needs to be cut and the crop removed if it has been used for a grass crop. If it 

has been used as pasture, the site needs to be grazed down hard. The seed bed is then prepared by 

harrowing to create about 50% bare ground.  

 

The third step is improvement of the botanical quality of the grassland by transferring the seeds 

from species rich meadows to the prepared restoration site. Seeding methods are broadly used in 

the United Kingdom grassland restoration projects, but in the Baltic States they are not yet common. 

For the seed spreading the green hay method, dry hay, slot seeding or strewing the seeds by 

machinery or by hand can be applied. Field rolling is desirable after the seeds have been introduced. 

The green hay (Robinson and Gamble, 2014) is the preferred method, as it collects the most seed 

from the widest range of plants. Cutting can be performed with a cutter bar or rotary mower, loading 

and transporting with a loader wagon, distribution on the receptor site with a manure spreader. 

Crucially, green hay is the least affected by wet weather. The disadvantage is that a large volume of 

material has to be transported and spread within an hour or so of being collected. The method is 

good for small scale receptor sites within a short distance of the donor site, when restoration can be 

done immediately after harvesting and equipment specific for seed harvesting is not available. 

 



37 
 

The dry hay is accessible method for grassland restoration. Seed mature grasslands is mown, the 

grass is dried with 1-3 turnings, swathed and loaded loose or baled. The hay can be used as 

propagation material immediately after harvesting or after a period of conservation. The method is 

good for all types of donor and receptor sites when equipment specific for seed harvesting is not 

available and the harvested material cannot be transported immediately to the receptor site, 

although this method is not so effective than green hay restoration. 

 

On site-threshing is method where seed mature grassland is harvested through a combine-harvester 

(Graiss et al. 2013). Large grain threshers or small plot combines can be used. Most of the ripe seeds 

are separated from the vegetative plant parts and collected in the harvester bin. In dense vegetation 

the cutting height can be set to more than 30 cm to reduce hay quantity. Another possibility is to cut 

the meadow early in the morning, when dew causes adhesion of the seeds to the plants, swath the 

material and thresh it after drying (1-2 days later). The method is good for high efficiency harvesting 

on not too steep donor sites. The seed obtained, conserved under cool and dry conditions, can be 

used at least two years after harvesting. 

 

With vacuum harvesting the seeds are sucked through an air flow created by motor-driven blades 

and deposited in a fine mesh bag. The bag must be frequently emptied to maintain suction. Vacuum 

harvesting works best for plant species whose seed is dispersed by wind. The method is good for 

harvesting of small surfaces of every type and species with profuse and fine seeds, easy to remove 

and close to the ground. This method can also use when donor site is far away from receptor site. 

 

In small areas it is possible to use the plug planting method or seedling by hands (Cornish and Hooley 

2012). These activities mostly can be used to supplement restoration schemes. In the United 

Kingdom grassland restoration projects lot of volunteers were involved in addition mechanic 

grassland restoration. 

 

The fourth step is maintaining grassland quality by grazing and mowing. Traditional grassland 

management with aftermath grazing and low nutrient inputs can successfully maintain the good 

status of grasslands after the restoration. Mowing increases the species’ diversity as cutting all 

vegetation at the same height in the middle of the summer creates even conditions for different 

plant species. The impact of grazing depends on the animals used: different animals prefer different 

plant species. Therefore, it is recommended to use a combination of different grazing animals in 

grassland management. Some grassland habitat types, e.g. alvars or coastal meadows, are managed 

mostly only by grazing as mowing is difficult in stony and hummocky areas. Careful calculation of the 

exact amount of animals is needed to achieve an appropriate grazing level (usually 0.5-1 animal units 

per ha). Annual species monitoring enables to evaluate how successful the restoration has been and 

assess if future restoration is necessary. 

 

6.2. Examples on diversification of incomes  

Traditional grasslands are important wildlife habitats, not just for their diversity of plants but also for 

their invertebrate, fungal and microbial diversity. Furthermore, they have considerable cultural 

importance and higher aesthetical value than modern agricultural leys, adding colour and visual 

diversity to the landscape and contributing to the unique character of our countryside. 

 

Grasslands have traditionally been used for haymaking, livestock grazing, or both. In nowadays 

grasslands not only produce hay for animal feeding but have much more functions: for example they 

provide biomass for energy production, herbs for medical treatment, scenic landscape with its 
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aesthetic qualities, and cultural heritage offering opportunities for recreation and nature tourism. 

Grassland biodiversity provides genetic resources and possibilities for education and science as well 

as for bee-keeping and pollination. These so-called “services” of grassland ecosystems can be used to 

develop new business ideas and diversify income from grassland management.  

 

Traditionally, grasslands have been used as a feed for livestock breeding to produce milk and meat. 

The grass are produced in a lot of different products for livestock feeding, for example, hay, silage, 

haylage, pellets, bales etc. The pelleting factory, which established association of 7 farmers “Heu & 

Pellets” after end of project “Thermal utilization of nature conservation hay”, are producing  raw 

fibre pellets for pigs in Halbenrain region in south-eastern corner of Styria, Austria. The biggest part 

of their production now directly is pellets. These products could also be an additional incomes to 

farmer, if the grassland area are more enough for farmer self- supply.  An added value can be 

achieved through making different products from milk, meat or animal skin: for example, non-

traditional sheep and goat milk products e.g. cheese, ice cream or soaps with valuable ingredients 

from semi-natural grasslands could become the main income of a farm. Such non-traditional 

products were developed by English and Slovenian farmers. The farmers from the United Kingdom 

also have evaluated the impact of different wild flowers on the value of milk products and found an 

added value that can be used for better selling of their production. Therefore they are interested in 

long-term management of valuable grasslands.  

 

The grass can be used also for energy production. For example, grass from coastal and floodplain 

meadows are used for biomass as biofuel to heat the town of Lihula in Estonia. From grass can also 

produce biogas. From 2004 such biogas station has worked in Bavaria in Germany. Now this station is 

producing about 550 kW*h/day of green electricity that is bought by a local electricity supplier. The 

facility uses grass and crop remains assembled from surrounding agricultural land. It is an advanced 

business favourable to regional grassland management. 

 

The biomass from grass can be used also for organic compost. Goričko Nature Park collaborates with 

local composting facility and assigns all wet-mowed grass biomass for organic compost production in 

Slovenia.   

 

Bee keeping provides opportunities to sell honey products at the same time supporting pollination as 

an ecosystem service. Bee keeping products are very widely used in the Baltic States. Bee keeping 

clubs and associations providing also pollination services for farmers in the United Kingdom. Also 

collecting medical and potherbs from grasslands and selling them can provide additional incomes.  

 

Grassland can be used as a species rich ‘donor’ site for other grasslands. The land owner has a 

possibility to sell high-quality seedling material and provide grassland restoration as a service. In one 

farm in the United Kingdom, the owners are growing wildflower plug plants from seeds and using 

those for meadow restoration and selling to others, too.  

 

The reed cut from coastal grasslands can be used for making roofs or different decorations and 

souvenirs. Also wildflowers from species-rich meadows are very popular around Midsummer festival 

time.  The wildflowers were used for crowns and other decorations. Such income examples could be 

found in all three Baltic States.  

 

Also the wood received from grassland restoration actions can be used for different purposes, e.g. 

for making traditional wooden fences. Juniper wood is a good material for souvenirs as well as for 

other wooden products. As experience from Saaremaa Island shows, juniper syrup made from 

juniper branches can also be a successfully sold product.  



39 
 

 

Grasslands also provide good opportunities for tourism development. For example, mini zoos with 

domestic and wildlife animals have created a tourism perspective for a few farms in Latvia. Building 

of visitor infrastructure, such as bird watching towers, info stands, nature and hiking trails, 

recreational sites, car parking places and camping sites creates further tourism attraction 

possibilities. 
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7. Overall conclusions on constrains, opportunities and the best 

practice for viable grassland management 

 
Main trends and challenges of 21st century in grassland management 

• The rural areas in the Baltic States are facing the process of marginalisation and related social 
and economic decline that is resulting in depopulation, exit from labour force and consequent 
abandonment of grasslands and/or transformed of these areas into forests. At the same time the 
intensification of agriculture, supported by the EU Common Agriculture Policy (CAP), can be 
observed in areas with more suitable conditions for agriculture production.  

• These trends result in vanishing of the former rural life style and traditional extensive farming 
practices, which have favoured maintenance of biologically valuable grasslands and related 
ecosystem services. 

• Considering this, agricultural production is no longer regarded as the primary function of rural 
areas - maintaining biodiversity and ecosystem services including the recreational quality of 
landscape is gaining important role in the development of rural areas. 

Role of modern decision-support tools and management models 

• By declining role of the traditional farming practices, innovative approaches are required to 
address the 21st century challenges related to maintenance of grassland biodiversity and 
sustainable development of rural areas.  New opportunities are offered by the integrated 
ecosystem based decision-supporting tools, which can help to identify sustainable land 
management strategies and to develop effective solutions for the problems. Such tools are 
usually built on modelling and simulation techniques that support development and evaluation 
of alternative land use scenarios. 

• Majority of the ecosystem based management and planning tools are designed to quantify 
ecosystem services and their trade-offs in order to support scenario analysis by using simplified 
biophysical models. 

• Although computer simulation modelling has become a well-accepted technique among scientist, 
application of the modelling approaches and tools by practitioners is still relatively rare due to 
their complexity, high data demand and specific skills required. This was proven also by the 
interviews with grassland related nature conservation projects, whose application of decision 
support tools was mostly limited to use of GIS data base. 

Role of nature conservation projects  

• Nowadays nature conservation policy is becoming a key driving force or motivation for 
management of semi-natural.  Agri-environmental measures within the Rural Development 
Programmes (RDP) provide good opportunities for landowners to maintain grasslands, however 
at the same time the CAP focus on agriculture production can have also negative impacts on 
environment and grassland biodiversity by providing more favourable conditions to 
intensification of agriculture.  

• Ad hoc nature conservation projects (e.g. funded by the EU LIFE+ programme) have an important 
role for restoring of grassland habitats, establishing favourable conditions for particular target 
species, promoting environmentally friendly and sustainable farming methods as well as creating 
preconditions for further maintenance of grasslands (e.g. providing cattle, infrastructure, 
machinery, creating new working places and additional income possibilities from grassland 
management). Awareness raising activities and consultation of local stakeholders have 
contributed to development of new business activities as well as encouraged use of agri-
environmental schemes, thus improving economic situation in local communities.  
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• In order to insure that the effects of the Ad hoc projects are long lasting, the continuation of the 
applied measures has to be ensured. For example, even the restoration activities in the most 
cases can lead to quick recovery of characteristic grassland species communities, the complete 
regeneration of grassland ecosystems might take up to 30 years. Removal of the shrubs and 
invasive species often have to be repeated since single treatments might even cause faster and 
more aggressive spreading of these species due to germination from the root zone or seed bank. 
Furthermore regular and appropriate management by grazing or moving is necessary to maintain 
the grassland.   

• Continuation of the grassland management after the end of the project usually is ensured by 5-
10 years agreements with landowners or in some cases by the project partners themselves or by 
the follow-up projects. Though the experience of the interviewed projects show that viability of 
the project results highly depends on application of the agri-environmental schemes and/or 
new business opportunities initiated by the project, which can compensate the expenses of 
extensive farming.  

• Although the funding programmes (e.g. LIFE) supporting the ad hoc projects require continuation 
of the measures, there is no co-ordination so far with Rural Development Programmes providing 
support to agri-environmental schemes, which could be used to ensure the continuation. 
Therefore, it would be essential to strengthen the interlink between the funding programmes 
and include the continuation of the management activities started by the ad hoc projects among 
the criteria for agri-environmental schemes. 

• One of key factors for success of grassland maintenance during the project time and after its end 
is involvement of interested local people and development of co-operation networks. Experience 
from the interviewed projects and study tours show that farmers, who are involved in co-
operation networks after projects, can manage biologically valuable grasslands with economic 
benefits and create new prospective products. Consolidation of the landowners is especially 
important, if the ownership structure in the area is fragmented. Here appropriate local or 
regional authorities and integrated planning approaches could be of great help. 

Preconditions and opportunities for viability of grassland management 

• Currently the maintenance of semi-natural habitats mainly is the interest of nature conservation 

authorities; however the opportunities and ecosystem services/public goods provided by 

grasslands should be better used to make grassland management more sustainable and less 

dependent on subsidies. 

• The rural development subsidies should provide equal conditions for producing crops and 

management of biologically valuable grasslands. Public goods provided by agriculture (nature, 

landscape, recreation, biodiversity and other ecosystem services) should also be recognised as 

products and included in calculation of subsidies.  

• In addition to investments into the new technologies and infrastructure, the viable grassland 

management solutions also require new skills, capacities and efforts from farmers. Therefore 

soft measures supporting innovative approaches, networking and capacity building of farmers as 

well as awareness rising of consumers are very much needed. Supporting and promoting 

innovation in agriculture and grassland management is especially important in areas that are less 

favourable for agriculture. 

• Grassland targeted integrated GIS based planning tools (like the one to be developed by the 

LIFE Viva Grass project), which are built on the concept of ecosystem services, can support 

planners and practitioners at national, regional, municipality as well as farm level in develop and 

comparative analysis of different land use scenarios/options and selection of the most 

appropriate solutions for viable grassland management, which would provide highest potential 
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of different ecosystem service supply. Such tools operate within the specific are context by 

applying as input data various data sets, e.g. land cover, present or desirable land use, abiotic 

conditions -  soil data, topography, etc., and biotic information – habitat and species distribution 

etc. The tools can include simple algorithms for calculation of ecosystem service value and trade-

offs (based on expert valuation) or more sophisticated biophysical ecosystem service assessment 

and mapping models (e.g. spatial proxy, phenomenological or process based models). Several 

existing models and open source tools (e.g. InVest, LUCI, EcoServ) can be used as the basis for 

development of grassland targeted integrated planning tool. 
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Annex 1. Database on grassland management models in EU 

and USA (available in electronic format only) 

 

Annex 2. List of projects interviewed in the Baltic States 

 

Nr. Name of the project Duration Country(ies) of 

implementation  

Main funding 

source 

1.  Häädemeeste - Restoration and management of 

the Häädemeeste wetland complex 

2001-2005 EE LIFE 

2.  Coastal Meadows -  Boreal Baltic Coastal 
Meadow 
Preservation in Estonia 

2001-2004 EE LIFE 

3.  URBANCOWS - Restoration and Public Access of 

Urban Coastal Meadow Complex in Parnu Town 

2012-2016 EE LIFE 

4.  BALTCOAST - Rehabilitation of the Baltic coastal 

lagoon habitat complex* 

2005-2012 EE, LT, DE, DK, SE LIFE 

5.  Anser-Eur - Conservation of Anser erythropus 

on European migration route 

2005-2009 EE, FI, NO, HU, 

EL 

LIFE 

6.  KopuNatura - Management of Natura 2000 

habitats of the Kopu Peninsula 

2004-2007 EE LIFE 

7.  KARULA - Conservation of Natura 2000 biotopes 

in Karula National Park 

2001-2004 EE LIFE 

8.  RÄPINA - Conservation of NATURA 2000 

biotopes in Räpina polder 

2003-2006 EE LIFE 

9.  Silma - Restoration of habitats of endangered 

species in Silma Nature Reserve 

2002-2006 EE LIFE 

10.  Meadow restoration (WWF-Fin) - Restoration 

and management of meadows in Finland, 

Sweden and Estonia 

2001-2004 EE, FI, SE LIFE 

11.  DemoFarm - Development of Latvian-Estonian 

network for demonstration of environmentally 

friendly farming practices* 

2009-2011 EE, LV EST-LAT 

programme 

(ERDF) 

12.  SNOWBAL - Saving the sea from Nutrient 

Overload by managing Wetlands/grasslands 

BALtically* 

2011-2013 EE, LV, LT, SE CB INTERREG 

IVA 

13.  Meadows - Restoration of Latvian floodplains 

for EU priority species and habitats 

2004-2008 LV LIFE 

14.  Baltic Aquatic Warbler - Securing sustainable 

farming to ensure conservation of globally 

threatened bird species in agrarian landscape 

2010-2015 LV, LT LIFE 

15.  MEATBALL 2011-2013 EE, LV, LT, SE Swedbank 

16.  Kemeri - Conservation of wetlands in Kemeri 

National Park, Latvia 

2002-2006 LV LIFE 

17.  Molinia meadows - Restoration of protected 

habitat of the EU importance „6410 - "Molinia 

meadows on calcareous, peaty or clayey-silt-

laden soils (Molinion caeruleae)" in Kemeri 

National Park 

2013-2013 LV Latvian 

Environmental 

Protection 

Fund 
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18.  Restoration of protected habitats of the EU 

importance in Kemeri National Park 

2014-2014 LV Latvian 

Environmental 

Protection 

Fund 

19.  EREMITA MEADOWS - Management of 

Fennoscandian wooded meadows (6530*) and 

two priority beetle species: planning, public 

participation, innovation 

2011-2015 LV LIFE 

20.  Management of Lubāns Wetland Complex, 

Latvia 

2003-2007 LV LIFE 

21.  Lake Pape - conservation, preservation and 

evolution 

2003-2007 LV LIFE 

22.  N Gauja - Protection and Management of the 

Northern Gauja Valley 

2003-2007 LV LIFE 

23.  Restoration of biologically valuable grasslands in 

the Nature park „The Abava Ancient River 

Valley” 

2014-2014 LV Latvian 

Environmental 

Protection 

Fund 

24.  Restoration of Engure lake coastal meadows 

important for birds 

2014-2014 LV Latvian 

Environmental 

Protection 

Fund 

25.  DVIETE - Restoration of Corncrake habitats in 

Dviete floodplain Natura 2000 site 

2010-2015 LV LIFE 

26.  LV-coastal habitats - Protection and 

management of the coastal habitats in Latvia 

2002-2006 LV LIFE 

27.  WETLIFE - Restoring Hydrology in Amalvas and 

Žuvintas Wetlands 

2009-2012 LT LIFE 

28.  LITCOAST – Natura2000 site conservation and 

management on the Lithuanian coast 

2005-2008 LT LIFE 

29.  Pravirsulio tyrelis and natural grassland habitats, 

promoting agri-environment and traditional 

livestock development 

2007-2010 LT GEF Small 

Grants 

programme 

30.  NELEAP - Protection of Emys orbicularis and 

amphibians in the north European lowlands 

2005-2009 LT, DE, PL LIFE 

31.  Development of cattle breeding in Reškutėnai 

village community by preserving rare birds 

2006-2009 LT GEF Small 

Grants 

programme 

32.  Conservation of Rusne Island in the Nemunas 

Delta 

2003-2005 LT GEF Small 

Grants 

programme 

33.  Management of Arlaviškiai ornithological 

reserve 

2008-2009 LT EU Phare 

program 

34.  Cultivation and preservation of rare, 

endangered and medical herbs in Babrungas 

(Grantee: Babrungas community of families 

“Teviske”) 

2005-2008 LT GEF Small 

Grants 

programme 
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Annex 3. List of projects interviewed in other EU countries 

 

Nr. Name of the project Duration Country(ies) of 

implementation  

Main funding 

source 

1.  BurrenLIFE - Farming for conservation in the 

Burren 

2004-2010 IE LIFE 

2.  Cuxhavener Küstenheiden - Large Herbivores 

for Maintenance and Conservation of Coastal 

Heaths 

2005-2009 DE LIFE 

3.  Oberer Hotzenwald - Upper Hotzenwald 2005-2011 DE LIFE 

4.  Knepp Wildland Project 2001- 

ongoing 

UK State budget 

5.  Limestone Country - Yorkshire Dales 

Limestone Country Project 

2002-2008 UK LIFE 

6.  Öland - Coastal Meadows and Wetlands in the 

Agricultural Landscape of Öland 

2000-2005 SE LIFE 

7.  GRASSHABIT - Habitat management on the 

Pannonian grasslands in Hungary 

2006-2010 HU LIFE 

8.  PROGRASS 2009-2012 DE LIFE 

9.  Osteifel - Protection and cultivation of the 

Juniper heaths of the Osteifel 

2005-2010 DE LIFE 

10.  XericGrasslandsPL - Conservation and 

restoration of xerothermic grasslands in 

Poland – theory and practice 

2010-2014 PL LIFE 

11.  Praterie Toscane - Conservation of Tuscan 

Appennines mountain grasslands 

2001-2004 IT LIFE 

12.  Borstgrasrasen - Conservation and 

regeneration of Nardus Grasslands in Central 

Europe 

2006-2010 DE, BE, LU LIFE 

13.  Trockenrasen Saar - Regeneration and 

preservation of dry grassland in Germany 

2001-2006 DE LIFE 

 


