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Glossary
Biodiversity objective

The overall aim of instigating the results-based measure, e.g. to maintain and enhance
marsh fritillary populations, but the target (as measured by the results indicators) is the
provision of suitable habitat.

Biodiversity target

The specific measurable objective of a given RBAPS measure, the benefit for which
farmers are incentivised to manage their farmland.

Control plot

Management plots not under RBAPS contracts used for the purpose of monitoring and
evaluation.

Evaluation

Systematic and objective assessment of the measures both individually and collectively,
including their design, implementation and performance according to the following
criteria: relevance, effectiveness, efficiency, sustainability, impact, coherence and
added-value.

Farm advisor

A consultant engaged by the farmer to provide advice on farm management and agrienvironment scheme conditions.

HNV farmland/farming

High Nature Value farmland where agriculture is a major (usually the dominant) land
use and supports, or is associated with, either high species and habitat diversity, or the
presence of species of European conservation concern, or both.

Management unit

A field/plot or group of contiguous fields/plots that are managed as a single unit under
an RBAPS measure, often delineated by a physical boundary. It is the management unit
which is scored.

(RBAPS) Measure

Individual agri-environment package for a biodiversity target, which encompasses
objectives for which a scoring assessment (scorecard) is developed accompanied by
guidance documents and other supports, including training. It is a subset of the overall
scheme.

Measure objective

The overall aim of the measure for that biodiversity target e.g. to maintain current
condition (and score) or to attain optimum quality and condition for the biodiversity
target, i.e. 10/10, high quality habitats (including Annex I habitats in favourable
conservation status).

Monitoring

Systematic collection of data to provide indications of the performance of the scheme:
including collection of plant data through relevés, collection of bird data through timed
counts, collection of attitudinal data through questionnaires. Data collected provides
an indication of the extent of progress and achievement of objectives.

Non-productive investment Once-off (over the duration of an AECM) capital investment in action(s) which support
the delivery of the biodiversity target and often substantially increase the quality of the
biodiversity target (e.g. habitat restoration).

Result indicator

Surrogate(s) (direct or indirect) used to assess the quality of the biodiversity target.

Result indicator threshold

Each Result Indicator is comprised of categories (e.g. on a scale of bad to good) which
reflect the extent to which each individual Result Indicator is achieved.

Scheme

An overall package of agri-environment measures, designed to meet encourage farmers
to protect and enhance the environment of their farmland by paying them for the
provision of environmental services.

Scoring assessment

Using a scorecard to undertake quality assessment of the biodiversity target.

Scorecard

The list of selected results indicators (and their thresholds) used to calculate a quality
score for a particular biodiversity target.
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Acronyms
AES

Agri-environment schemes

EAFRD

European Agricultural Fund for Rural Development

EU

European Union

GAEC

Good Agricultural and Environmental Condition

HNV

High nature value

ISGS

Irish semi-natural grassland survey

LPIS

Land Parcel Identification System

MBPS

Measure-based payment scheme

MS

Member States (European Union)

NPI

Non-productive investment

NPWS

National Parks and Wildlife Service

RBAPS

Results-based agri-environment pilot scheme
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1

Introduction

This handbook is intended as a guide to interested parties, practitioners and policy makers on the development
of results-based scoring assessments for two grassland measures, trialled in County Leitrim, north-west Ireland:
I.

Species-Rich Grasslands: and

II. Wet Grasslands and Mosaic Habitat Suitable for Marsh Fritillary results-based agrienvironment measures.
The handbook is structured so that it follows the five main steps involved in rolling out results-based measures
(Figure 1):
Model Blend

Pure result based;
Management based only;
Hybrid of results and actions

1. Select Biodiversity Target
Use existing data, reference levels

Legislative
requirements
and conservation
concerns

Responds to
agricultural
practices

Evolution and adaptation

2. Design

5. Monitoring and
Evaluation

(Scoring System and Result Indicators)

Requires scientific understanding of species/habitat
ecology

• Scores and Biodiversity
• Biodiversity under the measure
• Stakeholder feedback

Understood by farmers

Management Guidelines

3. Costings and Payment
Levels

4. Implementation

Rewards higher quality

• Simple farm plan
• Knowledge transfer
• Advisory service

Need for complementary actions?

Figure 1. The five stages for the delivery of results-based payment schemes

1. Selection of the biodiversity target and assessing the potential for operation of a resultsbased approach (and model type) for the target.
2. Design of the scoring system and specifically Identifying results indicators and setting results
thresholds.
3. Developing costings and payment levels to reward higher quality outputs.
4. Scheme implementation, including farmer enrolment, development of farm plan and
knowledge transfer and advisory.
5. Monitoring and evaluation of the measure and the overall scheme, leading to scheme evolution
and adaptation where beneficial.
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Supporting documents including the RBAPS General Handbook for detailed guidance on developing and
implementing results-based approaches, scoring assessments and guidance,and best practice guidance are
available for download at www.ec.europa/environment/nature/rbaps.
With appropriate ecological expertise, the measures are readily adaptable to species-rich grasslands and marsh
fritillary Euphydryas aurinia habitat elsewhere in Ireland and across Europe. The keys steps taken in developing
the scoring assessments and implementation are equally valid for any grazed or mown farmland habitat where
higher quality can be incentivised through linkage to payment levels.
County Leitrim (Figure 2) was selected for the pilot as it is representative of
the High Nature Value (HNV) farmland system in Ireland, with small farms
(<35ha), below average returns and declining farmer numbers. Grassland
is the dominant habitat and Leitrim supports semi-natural, species-rich
grassland despite the pressures of intensification, abandonment and land
use change (primarily afforestation). In Leitrim, much of this resource lies
outside of Natura designation and therefore, national conservation priorities.

Figure 2. County Leitrim, north-west Ireland

The county is a stronghold for the protected marsh fritillary butterfly which utilises grasslands and other habitats
with abundant cover of the larval food plant, devil’s-bit scabious Succisa pratensis. However, the wet grasslands
and marginal habitats used by the butterfly are declining in extent, primarily because of the challenge in managing
this type of land. Often the choice is taken to afforest given the current Irish annual premia available for forestry.
As the quality of ecosystem services delivered by grasslands is directly dependent on agricultural practices,
setting species-rich grasslands as a biodiversity target readily lends itself to the results-based approach.
The RBAPS pilot common design approach has been employed for developing the scoring assessments using
result indicators against which the quality of the biodiversity target is compared. Scientifically robust result
indicators, common to both targets, are used to assess the quality of the biodiversity target ‘product’ along a
scoring scale from 0 (very low) through to 10 (very high). Having a coherent scoring approach reduces scheme
complexity for administrators, assessors and farmers, but should be underpinned by robust scientific advice or
by testing in the development phase.
Measures of grassland ecological integrity are based on the presence and cover of selected positive indicator
plants, used as proxies for wider species richness in the grasslands. These have been validated by scheme
monitoring which found significant correlations between various ecological integrity results indicators and
monitoring taxa. The assessment also includes indicators for current habitat condition such as extent of bracken,
scrub and any damaging activities. This is part of the threat assessments highlights to the farmer practices which
might not deliver high-quality species-rich grassland into the future. For marsh fritillary, the general speciesrich scorecard has been adapted through refinement of the number and type of positive indicator plants and by
the addition of a specific indicator which assesses habitat suitability for the larval stage.
Monitoring results indicate that the developed scoring assessments are capable of distinguishing between
grasslands of varying diversity, providing a basis for the assessment and payment for those grasslands of higher
ecological value.
The pilot demonstrated that it is possible to design results-based measures for habitats and species outside of the
Natura 2000 network. A scaled-up implementation of the results-based approach will require sufficient resources
(personnel, finances and training) to ensure best value for money invested.
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1

Selecting the Biodiversity Target
Identify
conservation
priorities
(habitats/
species)

Potential targets
must respond
to agricultural
practices

Assess level
of available
information and
data

Decide if the
results-based
approach is
appropraite

Identify res
needed design and
implemetation

Figure 3 Process for selecting the biodiversity target for results-based agri-environment schemes

1.1 Deciding on the suitability of grasslands and associated species for
results-based agri-environment schemes
Grasslands are the main habitat associated with pasture based farming in Ireland. Semi-natural grasslands,
often managed by low intensity farming in HNV farmland, support a diversity of species including some
considered rare or threatened, but their quality and extent continues to decline. This decline is occurring despite
the popularity of grassland measures in measure–based payment system (MBPS) across Member States (MS).
Farmers criticize the lack of local targeting and there is a perception of calendar farming under MBPS. Often
they are not engaged in delivering biodiversity, but rather comply with prescriptions as these are the basis for
agri-environment scheme (AES) payments.
Whilst generalised prescriptions may in the short-term prevent further deterioration of semi-natural grasslands
under MBPS, they will not improve those already in poor condition and may contribute to their decline in
the long term. Given the range of influences (biotic and abiotic) acting on grassland species richness, it is not
surprising that the broad-scale MBPS prescriptions of grazing units/days, mowing dates, and/or fertiliser
application etc., do not necessarily guarantee high quality grassland biodiversity. Even if accurate prescriptions
(specific dates and appropriate fertiliser application) are known, a single payment rate across a range of quality
levels undervalues high quality sites.
Setting species-rich grasslands as a biodiversity target readily lends itself to the results-based approach. Successful
results-based approaches for species-rich grasslands are already in place in the European Union (EU), with
one of the most notable being the Burren Programme, which is coupled with a non-productive investments
programme.
Careful consideration is needed to ascertain if specific results–based measures are warranted for individual
species associated with species-rich grasslands. For example, marsh fritillary is listed in Annex II of the Habitats
Directive and is categorised as ‘vulnerable’ in Ireland (Regan et al., 2010) due to habitat loss, fragmentation and
decline in habitat quality. In Ireland it has a widespread but patchy distribution in grassland and other favoured
habitats with sufficient cover of its larval food plant, devil’s-bit scabious Succisa pratensis. However, the overall
status and future prospects of the Annex habitats with which it is associated are either poor or bad (NPWS,
2013b). The dependence of the butterfly on farming activities is relatively well established in Europe, although
there are still some knowledge gaps in Ireland. As this species requires a connected network of grasslands with
very high ecological integrity, it is easy to appreciate why broad-scale, low threshold schemes are not entirely
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suitable (or best value for money) for such a target. Conservation priority species like marsh fritillary could
therefore potentially benefit from implementation of results-based approaches.
Further consideration is then needed to set the quality of biodiversity output (as measured by results indicators)
for the species population and/or for the supporting grassland habitat (Figure 4). Reliable data must be available
to inform setting of the results indicators, and these need to be clearly linked to farming practices, and within
the control of farmers to deliver. The populations of marsh fritillary exhibit natural fluctuations and therefore in
the pilot, the measure for marsh fritillary focused on incentivising high quality habitat suitable for the butterfly
(see Box 1, page 10).
Population can
fluctuate naturally
Target largely dependent
on farming practices

Species-rich
grasslands
Solution = set
habitat as the
target for marsh
fritillary

Target is a conservation
priority (EU, national,
regional)

Reliable results
indicators and
quantification methods
can be developed
(requires robust data)

Marsh fritillary
population
Some knowledge
gaps but data still
robust

Figure 4 Key considerations for selecting results-based agri-environmental
scheme biodiversity targets outside of the Natura 2000 network in County
Leitrim
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1.2

SWOT Analysis

SWOT analysis was undertaken to identify the Strengths, Weaknesses, Opportunities and Threats related to the
implementation of a results-based approach to AES for species-rich grasslands and marsh fritillary habitat (Table
1). The SWOT analysis should be revisited at key stages throughout the scheme’s development and eventual
implementation to review and integrate unforeseen issues which may arise.
Table 1. SWOT analysis of results-based approach towards designing measures for species-rich grasslands
and marsh fritillary habitat

Strengths

Weaknesses

• Supports delivery of high quality habitat for flora and
fauna of species-rich grasslands

• In isolation may struggle to deliver improvements
(enhanced quality)

• Allows farmers to adapt practices to varying weather
conditions or personal circumstances

• May take time to embed results-based approach with
farmers

• Provides farmers with access to a new market for
ecosystem services

• May not be able to sufficiently reward some farmers for
the quality of biodiversity target produced

Opportunities

Threats

• Applicable across range of habitat quality

• Selection of inappropriate assessment indicators

• Adaptable to other grassland types and species

• Inadequate supports to farmers for delivery

• Can lead to enhanced farmer and societal awareness of
farming’s role in delivering ecosystem services

• Climate change may impact on the ability to deliver the
biodiversity target

• Potential for maintenance as well as species/habitat
maintenance

• Changing signals to farmers from adaptative responses
to monitoring and evaluation

• Farmer has freedom to deliver the result

1.3

Level of available information required on the biodiversity targets

Adequate baseline information on the location, range, extent, quality and importantly, the interaction with
farming, of possible habitat/species is required to inform both spatial targeting and the selection and refinement
of results indicators. Information may be available as a mixture of published and non-published material and
may be sourced for example from national and regional authorities/organisations, academic literature and
reports, NGO’s, local conservation groups, farmers and farm organisations.
Grasslands are well studied in Ireland and across Europe, and clear linkages have been established, in published
and grey literature, between agricultural practices and semi-natural grassland quality for associated flora and
fauna. The distribution and typology of Irish semi-natural grasslands was assessed between 2007 and 2012
(O’Neill et al., 2013), with County Leitrim subject to extensive survey in 2009 (O’Neill et al., 2009).
Marsh fritillary ecology, population dynamics and habitat requirements (and links with agricultural management)
are relatively well-established, although gaps exist in understanding colony dynamics and microhabitat
requirements across the range of habitats used in Ireland. At a national level, the distribution of marsh fritillary
is being assessed by the National Biodiversity Data Centre species and habitat records (but not comprehensive)
are available for County Leitrim.
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1.4 Required capacities and resources to design results-based measures
for species-rich grassland habitat and species
The RBAPS General Handbook sets out the generalised capacity and resources needed to design results-based
AES. Ecologists with specialist agroecology background and knowledge of the semi-natural grassland resource
and marsh fritillary ecology in the target area are essential to:

•

Define measure objectives, including decisions on whether to set species and/or habitats as
the biodiversity target;

•

Establish the robustness of available data and information on potential biodiversity targets;

•

Identify and trial results indicators and thresholds for the selected biodiversity targets;

•

Provide best practice guidance for optimal target achievement:

•

Design and deliver specialised training (to farmers and farm advisors) in support of optimal
measure achievement;

•

Design suitable monitoring and evaluation for the measures; and

•

Feed into the review, adaptation and evolution of the scheme.

Stakeholder input to the design stage is also important. In County Leitrim it was useful to have the national
conservation agency, NPWS, members of the Stakeholder Advisory Group1 and liaison with other teams building
results-based schemes, to ensure that lessons learnt and best practice were being integrated into the measures as
they were developed and trialled. This may not be possible in all situations, but can be very beneficial in scheme
design and implementation.

1.5

Pilot scale testing, if necessary

As there are a number of existing result-based measures designed for species-rich grassland habitats across
Europe, including part of the Burren Programme in Ireland, it was possible to design a results-based scorecard
for the assessment of species-rich grassland and, by extension, marsh fritillary habitat in County Leitrim. The
process was concluded within a one-year period and was followed by practical testing and evaluation by farmers
and farm advisors.

1

1 Stakeholders in County Leitrim included participant pilot farmers, relevant government agencies, national
conservation agencies, local farming groups, NGOs and community groups
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Box 1 - Setting the biodiversity target for a species or its habitat
In results-based schemes, payment is secured on delivery of the defined result.
Understanding the target species biology and population dynamics is crucial in
deciding whether the results-based output is best set for the species (population) or for
the supporting habitat.

Marsh fritillary populations can fluctuate greatly in size from year to year, and studies indicate a number
of single or interacting causal factors, including viability of suitable habitat patches, weather conditions
and food supply. Marsh fritillary also operate at a metapopulation level, where interacting populations
are connected by migration, with different habitat patches used over the year(s). Some sites may be used
relatively consistently for breeding, but other sites may only be used in good years and may even then
be sub-optimal ‘sink’ areas. Even where habitat condition is suitable, what makes a ‘good’ site in any
particular year may depend to some extent on external factors such as weather and the strength of the
local population.
Structuring a result-based assessment and payment on the presence of an invertebrate (adult and/or
larva) with naturally fluctuating populations and metapopulation dynamics such as marsh fritillary at
any spatial scale has uncontrollable risks for the farmer, for measure uptake and for measure effectiveness.
The suitability and quality of grassland/ mosaic habitat for the butterfly can be directly linked to low
intensity, extensive grazing by cattle or horses and past/current sensitive grassland management. Results
indicators linked to habitat quality are a good signal of potential population strength and are easier
to develop, understand and implement than assessing population levels in a species with stochastic
dynamics. Sufficient knowledge and data must be available to identify the results indicators for the
species habitat (or range of habitats) and to link them to outcomes for the target species - generally to
maintain or enhance populations. Grassland habitat suitability is more easily assessed than populations
and the skills required complement those which the assessors would use for assessing the species-rich
grassland output.
Whilst the biodiversity target of the marsh fritillary measure is the maintenance and growth of marsh
fritillary populations, the output to be provided by the farmer, and assessed through the scoring
assessment, is suitable habitat (termed marsh fritillary habitat).

Achievement of population success is assessed through the monitoring and evaluation programme and
this data can be used to additionally reward population targets (above the level of reward for habitat
condition) by a bonus payment (see Section 3.7).
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Box 2 - Species-rich grasslands – multiple targets in one measure
The aim of the species-rich grasslands measure was to maintain and enhance the
multitude of associated habitats and species which are dependent on the maintenance
of semi-natural grasslands and other habitats in good ecological condition within
farmed landscapes, i.e. the range of species supported is the biodiversity target.
Species-rich grasslands in the north-west of Ireland are capable of supporting a wide range of flora
and fauna, e.g. six Red List butterfly species (Regan et al., 2010), including marsh fritillary: Red and
Amber listed birds such as twite Carduelis flavirostris and yellowhammer Emberiza citronella; and
rare or threatened plant species such as small white orchid Pseudorchis albida.
To assist in developing appropriate results indicators for species-rich grasslands, a summary of
anticipated benefiting biodiversity targets was made and key factors which assist their continued
enhancement were identified (Table 2).
Table 2. Potential benefiting biodiversity targets from the species-rich grassland measure in
County Leitrim and potential indicators which could be employed to assess the suitability of
grasslands for these targets in a results-based scoring system

Grassland target

Possible results indicators

• Annex habitat

• Ecological integrity (number and cover of positive
indicator plant species, which indicate past and
current management)

• Vascular plants

• Ecological integrity

• Birds

• Vegetation structure

• Pollinators
flies etc)

(butterflies,

bees,

• Ecological integrity, vegetation structure

• Soil biota (including earthworms)

• Damaging activities to soils

• Spiders

• Vegetation structure, ecological integrity

• Ground invertebrates (including
beetles)

• Vegetation structure, ecological integrity
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Measure design and scoring system

2

Aims &
objectives

Model (pure
or hybrid)

Select results
indicaors

Thresholds &
weightings

Scoring scale

Figure 5. Process for designing the species-rich grassland and marsh fritillary measures in County Leitrim

2.1

Identifying measure aims

Measures must be accompanied by clearly stated aims - identify what is to be achieved by the measure and
what steps will be taken to accomplish those aim(s).
Both County Leitrim measures were designed with the aim of incentivising farmers to deliver high quality
grassland habitat capable of supporting wider biodiversity, and additionally in the case of a specific type of
grassland with sufficient cover of the larval food plant, to support the rare marsh fritillary butterfly.

2.2

Selecting the RBAPS model type

The RBAPS General Handbook provides details on the ‘pure’ and hybrid results-based schemes, and the
circumstances in which each are appropriate.
A ‘pure’ results-based approach was employed in County Leitrim for both the species-rich grassland and marsh
fritillary habitat measures. The targets are not at critically low levels and consequently they are not at immediate
risk of extinction or of severe decline should the results-based approach not incentivise optimal management
on an individual unit. It is considered that on wider roll-out, the marsh fritillary measure may be best delivered
by a hybrid model, with the provision of a complementary NPI payment for scrub control and other actions to
help achieve the target (see Box 3).

Selecting and designing results indicators
Box 3 – Considering the role of non-productive investments
To achieve some biodiversity targets such as suitable marsh fritillary habitat or very wet grasslands,
the optimal stocking rate may be lower than that required to control scrub. Through the lifetime
of a scheme, actions including rotational scrub clearance will be necessary to secure the future
prospects of these habitats. Scheme designers may choose to adopt the hybrid model in these
situations, where NPIs are justifiable and cost-effective. Following the Burren model, funding for
NPIs can be made available at various levels of co-funding with the farmer.
Skilled and trained personnel will be needed to both undertake the actions and to provide
training to farmers and contractors wishing to carry out such works. Considerations on payment
mechanisms for NPIs in species-rich grasslands are set out in Section 3.5.
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2.3

Selecting and designing results indicators

Result indicators (and thresholds) for any target perform a number of functions:

•

The indicators must be linked to the biodiversity target, either directly or act as a surrogate.

•

The indicator must be substantially influenced (either positive or negative) by agricultural
practices, and unlikely to be affected by externalities outside of the farmer’s control (e.g.
changeable weather conditions).

•

Indicators must be capable of being consistently and readily measured by farmers/assessors
(after training) during the recommended scoring timeframe.

•

Quantifiable thresholds of the indicator must exist which can distinguish along the spectrum
from low to high quality / achievement and can signal the need for management intervention
to farmers and assessors.

•

Where a number of indicators are used (composite scoring system), they should act in unison
in the scoring assessment to cumulatively provide a robust and fair assessment of the quality
of the biodiversity target (given as the overall score).

•

Indicators should be easily understood by all – farmers, assessors and auditors.

•

If reliable results indicators cannot be identified for a biodiversity target, then a results-based
approach is not an appropriate delivery mechanism.

Project team expertise, in conjunction with an extensive review of available information (e.g. the national grassland
survey, common standards monitoring for grasslands etc), and inspection of grasslands across a spectrum of
quality and types in the target region, was used to identify results indicators related to the biodiversity targets.
This information, along with small scale field surveys of different grassland types and management, was used to
classify the top level of achievement for each measure (i.e. a score of 10 out of 10). These parameters were then
used to identify the characteristics which distinguish this level of achievement from progressively lower quality
outputs (i.e. the results thresholds). This ensured that the results indicators selected feffectively assessed the
quality of the biodiversity target over the two broad categories of indicatorsidentified i.e. ecological integrity and
future prospects indicators (Table 3).
The selected result indicators were sub-divided into threshold values along a scale of negative, neutral and
positive impact. Positive weightings reward good management while negative weightings signal practices which
have adverse impacts on the biodiversity target. Adverse or sub-optimal management can have varying scales
of impact from negligible through to minor, medium and major and the weightings attached to each result
indicator threshold reflected this potential impact level.
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Figure 6. Example of two results indicators, thresholds and weightings assessing the ecological integrity of species-rich
grasslands. These indicators of ecological integrity are considered vital to the target of wider grassland biodiversity,
together these two indicators account for 50% of the overall available points.

Plate 1. Left: dry hay meadow with ‘High’ cover of positive indicators on the RBAPS scoring assessment. Right: semiimproved calcareous grassland with ‘Low’ cover of positive indicators on the RBAPS scoring assessment

The finalised score cards, scoring guidance and best practice guidance are available at wwww.rbaps.eu.
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Table 3. RBAPS result indicators selected for assessment of land entered into the Species-rich Grassland,
Wet Grassland and Mosaic Habitat Suitable for Marsh Fritillary measures in County Leitrim, Ireland
Indicator
type

Ecological
integrity –
measure of
biodiversity
potential

Future
prospects
for delivery
of the
biodiversity
target and
threats
to its
continued
delivery

Result
indicator

Link to
agriculture2

Reliability3

Relationship
with target4

Thresholds
identified5

Responsiveness
to change6

Number
of positive
indicators

Strong

Good

Direct & proxy

Low to
high

Slow – medium

Cover of
positive
indicators

Strong

Good

Direct & proxy

Low to
high

Slow - medium

Cover of
negative
indicators

Strong

Good

Direct

Low to
high

Fast – medium

Habitat
suitability
(vegetation
structure)

Strong

Good

Direct

Suboptimal to
optimal

Fast

Habitat
suitability
for marsh
fritillary habitat
assessment
only

Strong

Good

Direct

Suboptimal to
optimal

Fast

Plant litter level

Strong

Good

Indirect

Negligible
to high

Fast

Level of
encroaching
scrub

Strong

Good

Indirect

Negligible
to high

Fast - medium

Cover of
bracken

Strong

Good

Indirect

Negligible
to high

Fast

Damaging
activities to
vegetation, soil
& water

Strong

Good

Indirect

None to
high

Fast

Damaging
activities from
supplementary
feeding

Strong

Good

Indirect

None to
high

Fast

12345

2 Strong = high degree of linkage with agriculture practices, limited impacts from external influences: Moderate = some
degree of linkage with agricultural practices, some external influences may occur, but overall, the indicator is influenced by
farming: and Weak = limited link to agriculture, external influences likely to be strongest
3 Good = can be reliably & consistently assessed after training is provided: Medium = assessment may be occasionally
inconsistent: Poor = cannot be reliably assessed even after training
4 Direct = direct link between the results indicator and the biodiversity target: Proxy = result indicator is an acceptable
surrogate for the biodiversity target. Indirect = Some results indicators can perform both roles, e.g. indicator plants are
one of the biodiversity target outputs for species-rich grasslands and they are used as surrogates to indicate potential for
wider biodiversity
5 Thresholds are related to the quality of the biodiversity target and the potential range of impacts (positive or negative) of
results indicators
6 Slow (<10 years), Medium (5-10 years) and Fast (0-5 years)
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Box 4 - Common assessment framework for species-rich
grasslands and associated species
Finding common ground between measures and designing scoring assessments
can optimise use of scheme resources.
In the early stages of the pilot, separate RBAPS score sheets and indicators were developed for the
four main species rich grassland types associated with agriculture in County Leitrim – wet, acid,
calcareous and hay meadow as they were considered to have potentially different requirements for
the number and cover of positive indicators.
However, during field testing it was often difficult to ascribe vegetation present to a single type as
mosaics exist. Therefore, it was concluded that a single score sheet with indicators applicable to all
types of species-rich grassland should be developed and trialled.
As the results indicators for the two County Leitrim measures were selected and trialled, it became
clear that a common framework approach could be adopted, where results indicators selected for
species-rich grassland assessment could, with appropriate refinement, be employed as the basis for
assessment of marsh fritillary habitat.
Indicators of both the ecological integrity (number and cover of positive indicators, with small
adjustments for each measure) and those that indicate the level of active/on-going management
(vegetation structure for species-rich grassland and habitat quality for marsh fritillary, in addition to
future prospects) were identified as factors capable of differentiating the target quality.
Having a coherent scoring approach reduces scheme complexity for administrators, assessors and
farmers, but should be underpinned by robust scientific advice or by testing in the development
phase.

Marsh fritillary habitat is less widespread and local NPWS expertise, combined with previous survey information,
was used to identify high quality sites where populations are known to occur and grasslands have been judged to
be in optimal condition for the butterfly. These were compared to lower quality sites with compromised ability
to support the butterfly (e.g. overgrazed or highly modified) to assist in developing the indicators and thresholds.

Selecting easily measurable surrogates for grassland biodiversity (ecological integrity)
Plant species diversity and cover, particularly of positive indicator plants associated with low nutrient conditions
and environmentally sensitive farming, are often used as a readily measured proxy of floral and faunal diversity
and richness. Rigorous selection of the plant indicators are needed, as their cover in grasslands is also included
as a separate results indicator giving plant species significant weight within overall scoring system.
The ISGS (O’Neill et al., 2013) indicators of HNV farmland and of Annex quality grassland were used as a
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baseline for selecting robust assessment indicators of ecological integrity for both biodiversity targets. These
indicators were then refined for the scoring assessments using expert knowledge of grasslands in the region and
taking a number of interacting criteria into consideration:
•

Positive indicators are relatively common in well-managed, semi-natural grasslands;

•

The range covers the main grassland types (wet, dry, calcareous, acid) in the region which can
be influenced by hydrology, altitude and management (pasture or meadow);

•

Positive indicators are easy to identify (after training) by non-specialists;

•

Positive indicators are present within the grassland over the recommended assessment
period; and

•

Thresholds can be set which reflect the range of quality (ecologically meaningful), whilst also
being easy to distinguish, after training.

Box 5 - Adjusting positive indicators to meet the measure output
In the first year of the farmer contract, the same list of positive indicator plants was used for speciesrich grassland and for marsh fritillary habitat, as the latter is a sub-type of wet grassland.
However as scoring of land entered into the marsh fritillary measure progressed, it became apparent
that the habitat was better described as wet grassland in mosaic with other semi-natural habitat
including heath and swamp. Lower numbers of positive indicators were recorded on this mosaic
habitat, which may be due to the underlying acidic peat soils, low phosphorus status and fluctuating
water tables and consequently they were scoring lower than the team felt they deserved given their
high level of ecological integrity.
The solution was to readjust the positive indicator list for marsh fritillary habitat to reflect the
inclusion of wider habitat types, and to review and alter the highest threshold for the number of
positive indicators downwards to 13 indicators, which would signal optimal achievement for this
indicator, and management.

A number of plant groups were not considered suitable for inclusion, even though they may be associated with
higher quality grasslands. The main reason is potential confusion with similar plants and difficulty with, or time
required, to accurately identify them, e.g. grasses and mosses. Rare plants were not selected as positive indicators
due to the potential difficulty in their identification. Sometimes these plants have specialist habitat requirements
which may not be indicative of the grassland’s ability to support wider biodiversity. Plants which are considered
toxic to livestock were also not considered for inclusion in the positive indicator list even if they are indicative of
semi-natural grassland e.g. marsh ragwort Senecio aquaticus.
A total of 32 positive indicator plant species/groups were compiled using the national grassland survey
information (O’Neill et al., 2013) for the species-rich grassland scoring assessment, taking account of regional
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sensitivities and with equal representation of indicators from the four main Irish grassland types. Minor
refinements (substitution of species) were made to the list after the first year of monitoring by removing species.
Although these were HNV indicators, nonetheless they were found to be too abundant in lower quality seminatural grasslands and therefore were unfairly inflating the cover result indicator, e.g. small rush species Juncus
articulatus and J. acutiflorus.
In keeping with other results-based grassland schemes, positive indicators have been amalgamated into groups
for ease of identification by non-specialists e.g. yellow composites (daisy family) or separated where they may be
indicative of very high quality grassland, e.g. meadow thistle Cirsium dissectum is separated from other thistles
as it can indicate Molinia meadows [6410] which could be valuable for future targeting. [For comparison, see the
Flood Meadow Measure Handbook for steps which should be taken to select positive indicators within Natura
2000 designations, where the biodiversity target is a qualifying interest].

Cover of negative indicators
This indicator assesses the cover of agricultural weeds (negative indicators) which are indicative of increasing
levels of nutrient availability or eutrophication and can indicate less than optimal farm management for speciesrich grassland habitat. Agriculturally favoured weeds are those listed in the Irish Noxious Weeds Act 1936 –
ragwort Senecio jacobea, creeping & spear thistle Cirsium arvense, C. vulgaris and broad-leaved and curled dock
Rumex obtusifolius, R. crispus. Other negative indicators include perennial rye-grass Lolium perenne and nettles
Urtica dioica which indicate intensification / improvement. Under GAEC Standard 7 farmers are required to
take appropriate measures to control the spread of noxious weeds and invasive species, and failure to do so may
be a Cross-Compliance breach.

Box 6 - Setting thresholds for negative indicators
In setting the optimal achievement threshold for cover of negative indicators, consideration was
given to their value as to wildlife (pollinators, birds etc.). Optimal achievement was set at <5%
cover in the plot, to reward good management and potential value for wildlife – this meets the
requirement of GAEC Standard 7. As cover of negative indicators increases, each threshold step
reduces the score by 10 points to the lowest weighting of -30, at which point the farmer is being
signalled financially, that the level of negative indicators is having severe implications for the quality
of species-rich grasslands.
Monitoring has found that lower cover of negative indicators is significantly correlated with higher
ecological integrity of grasslands.

Indicator of vegetation structure in species-rich grasslands
The vegetation structure indicator evaluates sward heterogeneity, which is of value for plants, invertebrates, birds
and other wildlife. Heterogeneity is created by grazing or mowing and thus gives an indication of the level of
farmer activity within the management unit being assessed. Grassland vegetation structure also reflects grazing
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pressure in pasture.
The main management of species-rich grasslands in County Leitrim and in Ireland is as pasture or as mown
meadows, often with aftermath grazing. The structure provided by grazing or mowing is different and hence the
decision was taken to sub-divide this indicator for structure into pasture or mown grasslands. Three thresholds
were identified for pasture - ‘poor’, ‘moderate’ and ‘good’. Structure in meadows is more homogeneous, and the
main difference in terms of potential biodiversity target is whether after-grazing occurs or not. The presence
of grazers will add to the vegetation structure, and also their dung provides habitat for wildlife. The default
threshold is likely to be ‘good’ structure for meadows.

Plate 2. Sheep grazed wet grassland pasture assessed as having ‘Good’ (right) and ‘Bad’ (left) vegetation
structure on the RBAPS species-rich grassland scoring assessment.

Box 7 - Seasonality of vegetation structure
Farm advisors considered that the indicator would be seasonally variable and that it may be unfair
to assess some types of pasture early in the summer (recommended assessment period) as farm
management might be structured so that the plot is not grazed till later in the year.
This is the case for some upland grasslands which are grazed off towards the end of August or later,
when other pasture has been utilised, and therefore may seem to be under-grazed if assessed earlier
in the year. Advisors can discuss these nuances with farmers during agreement of the farm plan and
identify a fair approach to assessment – e.g. farms with this type of management could be surveyed
later in the assessment period.

Indicator of habitat suitability for marsh fritillary
This species-specific indicator acts as the assessment of habitat suitability for the larval stage of marsh fritillary.
Based on available information (national habitat condition surveys and published literature) the indicator is
a composite description of structural elements which are important for the larval stage - sward height, cover
of the larval food plant and level of shading in suitable habitat patches in wet grassland/mosaic habitat which
is necessary for the larval stage. One issue which was apparent during literature searches is that much of the
habitat condition information has been complied for the UK, with limited information available for Ireland, or
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specifically for wet grassland habitat in north-west Ireland. Nonetheless, sufficient broad information on habitat
requirements is available for setting the indicator and thresholds, backed up by scientific expertise, particularly
from the ongoing marsh fritillary monitoring and habitat assessment being run by Ireland’s National Biodiversity
Data Centre.
To balance ease of assessment and robustness of this indicator, three thresholds for the habitat structure
were defined, based on the size and quality of habitat for the larval stage of marsh fritillary, using available
information. Whilst this indicator is capable of distinguishing between low and high quality marsh fritillary
habitat, evaluation of this measure during wider implementation should focus on collating further data on
specific habitat suitability parameters. The indicator and thresholds would need to be revisited and potentially
revised if the scoring assessment is to encompass other types of marsh fritillary habitat (e.g. calcareous grassland,
machair).

Plate 3. Left: undergrazed marsh fritillary habitat. Right: overgrazed marsh fritillary habitat.

Results indicators relating to assessment of future prospects
The five other selected result indicators level of plant litter, cover of encroaching scrub, cover of bracken,
damaging activities and impact of supplementary feeding – are readily associated with direct or indirect impacts
of farming activity on grasslands, and versions of these indicators are in use by the Burren Programme. These
result indicators indicate past and current management which impacts on delivery of high quality species-rich
grassland. They can also incentivise positive farming activities by showing what is desired and can act as early
warning flags to farmers where management may not be optimal.
Reversing adverse impacts such as fertilisation, particularly in slow to respond wet grasslands, may not be
possible in the short to long term, without costly interventions. If the scoring assessment was based on the
ecological integrity indicators alone, early opportunities to positively influence farmer behaviour and to halt
declines in grassland condition may be lost. As it is more cost-effective to prevent loss rather than restore, it is
sensible to include indicators of future prospects to complement the ecological integrity indicators in grassland
assessments.
Whilst the minimum number of indicators should be used where possible, sometimes an initial composite
indicator may need to be separated to give clear signals on optimal management. For instance, initially, a

24

RBAPS
MHB01

composite indicator was used to assess all damaging activity which could occur in a field. However, it was clear
in County Leitrim that the main damaging activity which could occur in species-rich grasslands was from
supplementary feeding. The potential for supplementary feeding to impact negatively on grassland ecological
and environmental integrity, and hence scores and payments, needs to be very clear to farmers and auditors
alike. Therefore, this indicator was separated out from the damage indicator into an individual indicator with
three thresholds from ‘Very low/None’,

Plate 4. Left: round feeders which have abundant cover of negative indicators). Right: poaching damage. Both
situations would be assessed as ‘Medium’ damaging activity under the results indicator which assesses the
impacts of supplementary feeding.

2.4

10-point scoring scale

The quality of biodiversity target ‘product’ is provided along a scoring scale from 0 (very low) through to 10 (very
high), calculated by summing the points for achievement under the results thresholds, which are then linked to
incremental increase in payment rates per hectare (Table 4).
Table 4. Ten-point scoring system for the results-based assessment of the Species-rich Grassland measure
and Wet Grassland and Mosaic Habitat Suitable for Marsh Fritillary measure
Health
score

≤0

0.110

10.1-20

20.1-30

30.1-40

40.1-50

50.1-60

60.1-70

70.1-80

80.1-90

90.1-100

Score

0

1

2

3

4

5

6

7

8

9

10
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Costings and payment levels

3

Determine
costing basis

Calculate
payments in line
with regulations

Decide link
between quality
and payment

Cost nonproductive
investments
(if required)

Figure 7. Steps for developing results-based costings for biodiversity targets

3.1

Determining the basis for payment

Detailed information on how to cost results-based AES is provided in the RBAPS General Handbook.
To assist in identifying factors which could influence calculation of payment rates for species-rich grasslands and
marsh fritillary habitat, an examination was made of the farming activities which support these habitats and the
principal threats to this optimal management in the absence of support mechanisms (Table 5).
Table 5. Likelihood* of the three principal threats to presence of high quality species-rich grassland in northwest Ireland

Intensification
Achieved for example through
increased fertilisation, reseeding or
increased stocking rates

Abandonment
Absence of, or minimal, agricultural
activity

Afforestation
Conversion of marginally productive
land to forestry, incentivised by
financially attractive afforestation
grants and returns

*Red = most likely: Green = least likely

For each scenario, the cost of achieving the highest quality biodiversity target possible was calculated based on:
i.

income forgone (loss of productivity) and additional costs under the threat of intensification:

ii.

opportunity costs for conversion to forestry: and

iii. the full cost of management for abandonment
All costings were (and should be) carried out in accordance with WTO and CAP regulations.
Much of the land that is capable of being intensified has already been converted and this scenario is considered
unlikely in County Leitrim. Land abandonment is occurring, however, given the financial attractiveness of
afforestation, this was selected as being the ‘default’ opportunity for farmers in Irish HNV systems which support
both species-rich grassland and marsh fritillary habitat.
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3.2

Calculating the results-based payments

When considering the design and costings of agri-environment schemes for species-rich grasslands or associated
targets such as marsh fritillary, the returns (timescale and annual premia) should match the returns of the most
probable land-use alternative, which in Ireland are the forestry schemes. Such considerations may vary over time
and should be subject to periodic verification.
The current EU cap for agri-environment payments is €450 per hectare per year for permanent grassland, which
is 35% lower than the calculated income forgone for not afforesting the land. This upper limit needs to be reexamined to facilitate greater scheme flexibility in attracting and maintaining farmers in result-based schemes
where alternative land uses can provide higher levels of financial incentives. On the other hand, since the
opportunity cost is largely in the form of payments under another state measure, an obvious alternative would
be to better integrate the wider set of policy objectives in the RDP itself rather than at the level of individual
farmers’ decision-making.

Box 8 - Calculating the opportunity cost of afforestation
Annual premia currently attached to forestry provide an attractive, stable income for landowners in
Ireland; farmers may also claim BPS on land afforested since 2009.
The opportunity cost of afforestation in County Leitrim has been worked out on the following basis:
Payment of the afforestation annual premium for a 15-year period for i) broad-leaved and ii)
coniferous plantations.
Full cycle returns over 35 years for coniferous plantations and 45 years for broad-leaved plantations,
taking into account income from thinnings and final harvest, minus discount rate of 5% (which
incorporates losses due to wind, disease etc) and cost of replanting.
Subtraction of the average (between 2011-2013) gross margin (minus subsidies and direct payments
for sheep, cattle rearing and cattle other enterprises using the National Farm Survey data – on the
assumption this is the gross income which could be earned if the land remained in agricultural use.
Calculations indicated that income forgone for not afforesting was €695 per hectare per year for
coniferous planting (most common choice made in afforestation) and €640 per hectare per year for
broad-leaved planting.
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3.3

Private transaction costs

For the purposes of agri-environment schemes, private transaction costs are those which relate to the time and
input a farmer needs to put into applying for and administering a scheme, over and above their usual activity.
Transactions which would be representative of those in wider roll-out (and not for the purposes of the pilot)
were estimated to be in the region of 2-2.5 days per farmer per year in for the County Leitrim measures (higher
in the first year due to need for training and familiarization with the scheme). Payment was based on the hourly
rate of a skilled labourer as per national wage agreements.

Box 9 – Private transaction costs in County Leitrim
Private transaction costs were not included in payments to County Leitrim farmers as the upper
ceiling (solely in place for purposes of the pilot) of €350 was already reached through the opportunity
costs of afforestation calculations. Even if the maximum allowable rate of €450 had been paid, this
was still lower than the costings and hence private transaction costs and could not be covered in the
pilot.

3.4 Structure of payments to participants to a) reward existing quality
and b) incentivise higher quality outputs
The payment rates along the scoring bands need to incentivise farmers at the lower to mid-quality to maintain
species-rich grasslands and to aim for higher quality. Also they need to adequately reward higher quality.
Payment commenced for both measures at RBAPS score 4. This was considered to provide a fair starting point
which recognises and rewards biodiversity production over and above semi-improved or improved agricultural
grassland (validated by monitoring data).
Payment for the optimal condition (score of
10) was calculated based on opportunity costs
of afforestation (coniferous), costed at €695 per
hectare per year. An upper cap of €350 per hectare
per year was employed solely for facilitating wider
testing with participants.
The upper payment level is set at the calculated
income forgone (or proportion of that costing).
Payments rates for the low-medium quality scores
were set at a level sufficient to cover at least the
transaction costs of farmers’ participation in the
scheme.

Figure 8. Payment rates for the RBAPS County Leitrim
species-rich grasslands and marsh fritillary habitat
measures
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Payment increments were created between the minimal payment and the cap to incentivise further progression
towards delivery of higher quality outputs (Figure 8).

3.5

Bonus payments

Whilst the marsh fritillary habitat option assesses the quality of suitable habitat, the target is to maintain and
enhance the population. As a connected network of suitable habitat is required, to incentivise partnership
(directly or indirectly) consideration could be given to a bonus payment for the verified presence of a set
population target in a given area. Bonus payments could also be utilised to recognise (consistent) achievement
of very high quality species-rich grasslands, or for other achievements as set out measure objectives.
Bonus payments would need to be taken into account in the payment cap calculated under the costings and
retaining some of the available payment for a bonus payment could have knock on consequences on the
incremental payment levels. The current upper limit on agri-environment payments on permanent grasslands of
€450 per hectare is set in the EAFRD Regulations.

3.6

Costings for non-productive investments to deliver the measure

NPI’s should be identified, costed and integrated into scheme design, where considered justifiable, cost-effective
and appropriate for delivering the biodiversity target. For instance, one-off NPI such as scrub and bracken
control may be essential in the continued delivery of marsh fritillary habitat. In this situation the low stocking
rates required to provide suitable butterfly habitat are likely to lead to scrub encroachment.
One of the barriers noted in County Leitrim to farmers undertaking complementary actions was lack of
trained and suitably insured contractors. Large scale work in this situation, in absence of trained contractors,
is considered a substantial risk by the farmer. In scaled up implementation, consideration should be given to
enabling a network of skilled and trained contractors and/or farmers.

3.7

Land eligibility and impact on costings

The payments were area based and were made on the reference level of a management unit, i.e. the area
determined to be under active agricultural management.
Under the Basic Payment Reduction Coefficient, 10% of the land area can contain ineligible features and will not
suffer a reduction in the area eligible for direct payments. This was adopted when setting the results thresholds
for encroaching scrub in the scoring assessments and for the assessment of parcel areas eligible for payment
under RBAPS. However, under the rural development Regulations, agri-environment payments can be made
on agricultural land defined by the MS and not limited to agricultural area as defined under direct payment
Regulations.
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Figure 9. Stages of measure implementation for results-based schemes

4.1

Spatial targeting and eligibility for measure enrolment

Results-based schemes for biodiversity are spatially directed to areas/regions where the biodiversity target can
be delivered, underpinned by current (as far as possible) data on the target distribution at national, regional or
possibly finer scale resolution.
The extent of semi-natural grassland is generally well known in Ireland and across the EU and some level of
data is likely to exist in each MS to inform future roll-out. Information on the range of potential target species
such as marsh fritillary may be more fragmented or incomplete depending on level and distribution of previous
recording activity. For roll-out of some target species options using both records of the species and data on the
extent of suitable habitat for the species can assist in spatial targeting.
At the farm-level, farmers (or their advisors) can self-declare eligibility for entry into the measure. To facilitate
confidence in self-declaration, information and demonstrations (particularly of scoring and NPI’s) can be
provided to farmers/advisors as part of scheme open days in the lead up to scheme enrolment. The lowest
thresholds for entry were a concern for some farmers in the species-rich grassland option, as they wanted to be
confident that their lower scoring grasslands were eligible. Scheme open days can address these queries as part
of awareness raising leading up to enrolment.
Prioritising entry to the scheme or measure may require the development of selection criteria to ensure the best
delivery model and cost-effectiveness for the biodiversity target(s). This may be achieved through for example,
tiered entry based on the presence of a priority type of grassland habitat (such as dry hay meadow) within the
application. Additionally, where species such as marsh fritillary require landscape scale networks, it may be
necessary to incentivise high levels of measure take-up within target regions. This will direct eligibility priorities,
for example priority is given to applications with marsh fritillary habitat within a defined area.

4.2

Farm plan and advisory support throughout the scheme

Once the farmer has been accepted into the scheme, they, together with their farm advisor or similar, should
develop a farm-specific management plan. This plan serves as a reference document, primarily detailing the land
enrolled in the scheme and the various measures/options areas requiring attention or NPI’s (location, extent,
type and cost estimates).
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Box 10 - Farm plans in County Leitrim
A common RBAPS farm plan template was developed for the three RBAPS pilot areas and adapted to
each area to suit the relevant options, with emphasis on a concise, clear and unambiguous document
which was also tailored to the needs of the individual farm. In County Leitrim, the plan comprised i)
a cover sheet with farmer details and summary of the relevant RBAPS measures: ii) explanatory sheet
with information pertinent to the measure and contact details; iii) map identifying management
units in RBAPS and measure to which they are entered; iv) map(s) showing location and boundaries
of management units; v) additional farm map(s) identifying recommended management (NPI’s), if
required; and a summary sheet of management units in RBAPS with separate table identifying any
management recommendations to maintain or potentially increase RBAPS score.
Farmers found the farm plans informative, but considered them of greater use after first having
walked over the land with the RBAPS advisor (in roll-out, the farm advisor or similar). The
collaborative walk-over served as a useful training tool in the pilot and an opportunity for both sides
to understand and address the challenges which could affect the farmer’s ability to meet the measure
aims.

4.3

Training and guidance

Provision of high quality training for farmers and

the scoring assessment and to support the measure

farm advisors (or those who fulfil this role) is critical

should be available to farmers and assessors and be

to the success of any agri-environment scheme. For

concise, clear, unambiguous and understandable by

results-based schemes, sufficient time and resources

the intended audiences and updated as necessary

need to be allocated to ensure the farmer/advisor

through the scheme lifetime.

has comprehensive understanding of the assessment
indicators, range of quality and best practice and NPIs
for delivering high quality target outputs.
Refresher training should be mandatory during the
lifetime of the scheme to maintain farmer engagement
and advisor standards.
Establishing knowledge transfer groups for clusters
of farmers enrolled in similar measures could aid
scheme progress. It should encourage the sharing
of best practice information between farmers and

Plate 5. Farm advisors receiving training on the
RBAPS species-rich grassland and marsh fritillary
habitat assessments

with advisors while also providing a social benefit
through the opportunity to meet farmers engaged
in the scheme. Guidance documents to accompany
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For effective implementation of the species-rich grassland and marsh fritillary option, in addition to the farm
plan, three types of supporting documents were found to be of use:
•

best practice guidance for delivering the target habitats and species:

•

guidance to scoring: and

•

A3 picture guide to the results indicators for field-use by farmers and advisors.

These documents are available at www.rbaps.eu.
Other guidance material may be beneficial in wider implementation such as specific guidance for carrying out
NPI elements (e.g. scrub control).
During the pilot, it was found that the guidance documents are best used as companions to farmer/assessor
training and as handy field references, not as the primary means of providing information.

4.4

Scoring assessment

Generally, assessments of results-based measures where plants are either the target or employed as proxies of
the target use a modified transect walk through the area being assessed (Underwood, 2014). These walks tend to
be structured in that a predetermined transect line is plotted through the management unit, usually diagonally
along the longest axis. The variation comes about in the means by which the results indicators are assessed along
a transect.
Management units assessed in County Leitrim ranged from 0.5 hectares to over 15 hectares in area and the
methodology selected must be effective throughout the range of types and scales of grasslands encountered.
Scoring of the ecological integrity results indicators was undertaken by a predetermined ‘W’ transect walked
through the grassland (Figure 10). This facilitates continuous assessment of the ecological integrity results
indicators along the transect. The recommended ‘W’ walk stayed 2-5m from the field boundaries to reduce edge
effects and avoided following (but still crossed) any natural in-field features such as drains or ridges. The ‘W’
walked was marked on a map, so that the same route could be walked in subsequent assessments. The remaining
results indicators were assessed over the entirety of the field to ensure that a holistic approach was taken to
assessing the grassland quality for species delivery.
The alternative assessment method considered was a structured ‘W’ frequency walk, where the results
indicators are assessed at a set number of stops along the ‘W’ transect (with locations marked on a map to
ensure repeatability) and the cumulative number and frequency of the positive indicators are calculated to give
a measure of the ecological integrity.
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Figure 10. Variations of the ‘W’ walk which
were trialled for species-rich grasslands
assessment. In the top, the ecological integrity
results indictors (number & cover of positive
indicators, cover of negative indicators) are
assessed continuously along the ‘W’ walk.
In the bottom field, they are assessed at 10
evenly distributed stops, then summed to give
the assessment of cover. In both, the remaining
results indicators (e.g. structure, cover of plant
litter and damaging activities) are assessed
across the entirety of the field.

Both assessment methods have their advantages and disadvantages. For the assessments in County Leitrim,
the continuous ‘W’ walk was preferred as it rewards all positive indicators identified along the transect and is
relatively rapid to undertake. In contrast only those indicators present at the predetermined stops would be
counted along the structured ‘W’ frequency walk. The latter method may be more repeatable between different
observers, but with adequate training, the repeatability of the continuous ‘W’ walk would also be high. The
results indicators for the number and cover of positive indicators would need to be redesigned if the latter was
adopted as the assessment methodology (this would require some testing to ensure the new indicators are fair
and reflect the quality of the grassland).
A concern which arose during field testing with farm advisors and the independent evaluators, HNVS Ltd., was
assessor variability in evaluating cover, and to a lesser extent identification of positive indicators. These issues
were not necessarily related to the assessment methodology but arose as a consequence of the time-limited
training available to farm advisors in the pilot. A comprehensive training system can minimise the potential for
assessor variability, particularly for the identification of positive indicators when they are not in flower.

Box 11 - When to score the results indicators
Scoring for species-rich grasslands in north-west Ireland is ideally carried out between mid-May and
early September, when the growing season and positive (and negative) indicators are at their peak.
Not all indicator plants will be in flower at the same time, therefore the assessor will need to have
adequate training to allow them to identify these plants when not in flower.
The thresholds bands for (presence and cover) of positive and negative indicators were set
sufficiently broadly to minimise potential for confusion when choosing which would be applicable
in a management unit, but also to reflect the grassland quality provided.
Marsh fritillary habitat can be best assessed from mid-July onwards, when the cover of the larval
plant is most obvious.
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4.5

Non-productive investments

Permissions from national/local authorities may be required for certain NPIs, such as scrub control, and
particularly where enrolled land is within or in the vicinity of Natura 2000 sites. Permissions required,
implications for management and pathways for obtaining such permissions can be identified as part of the
measure’s development and clear advice and assistance can be provided as part of built-in measure supports.
Verification of NPI’s on roll-out could be undertaken in a number of ways based on the perceived risk and the
minimum standards set by the Regulations – e.g. farmer self-declaration of work undertaken and spot checks on
a selected proportion of units/farms.

4.6

Verification of results and payments (compliance checks)

The quality of output provided by the farmer is assessed by the results indicators, as reported on the submitted
scorecard. Verification of the results is an essential part of the process and was carried out at two stages in the
process, the scoring and the issuing of payments. Replicating the process which may be required in roll-out for
verifying scoring, a proportion of the scored units in County Leitrim, 10% approximately, were checked by an
independent evaluator, and any discrepancies in the scores identified, discussed, rechecked and a decision made
on the final score. In scaled-up schemes, the second evaluator could be an inspector or auditor, and they must
receive adequate levels of training matching that delivered to farmers and farm advisors to ensure consistency
of scoring. It is essential that the verification scoring is undertaken within the recommended timeframes for
scoring the indicators, and this aspect will need integration into the administrative system.

Box 12 - Farmers’ opinion of verification
When considering future scheme roll-out, farmers were keen to stress the need for all assessors (farm
advisors, inspectors and auditors) to benefit from adequate training in order to ensure consistency of
approaches and assessment and to minimise disputes.

“Make sure the inspectors get the same training as the farm advisor”
– RBAPS County Leitrim participant

4.7

Dispute resolution (appeals)

In the pilot, farmers queried the potential process for dispute resolution in the results-based schemes. Whilst they
understood that with adequate training and by following the scoring assessment and accompanying guidance,
consistent scoring would be achievable. However, they also wanted the ability to query or dispute scores (with
farm advisors, inspectors and auditors etc.). Replicating best practice in the Burren Programme, any disputes
arising could be first addressed locally (with the local administrative staff) and if further action was needed, the
dispute could be brought before the scheme administrators for adjudication.
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Box 13 – Assessing farmer and farm advisor opinions of the
scoring assessment
Regular review of the practical use of the scorecards by end users should form part of the scheme
evaluation, particularly in the early stages so that any difficulties can be addressed. This is applicable
in pre-roll out testing and wider roll-out, in particular. A brief, tailored questionnaire could be used
to ascertain users understanding, difficulties and issues with the scorecard and guidance documents.
In County Leitrim, farmers wereprovided with a short evaluation form after the second year of
training to assess their views on the usability and comprehension of the scoring assessment and
results indicators.
For each result indicator, farmers were asked to categorise the ease of use and understanding from
very difficult, through to easily understandable. Farmers were also asked a number of open-ended
questions on the scorecard, which gave them an additional opportunity to pose questions to the
RBAPS team on the scoring assessment.
Farmers indicated that they understood the scoring assessment and what the results indicators
were assessing in the field or unit being scored. They noted some difficulties with positive indicator
identification as they are not used to plant identification. However, with further training, farmers
would become more familiar with positive indicator plants.
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Monitoring and Evaluation
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Figure 11. Steps taken when designing and implementing monitoring and evaluation of results-based agrienvironmental schemes

5.1

Designing a monitoring and evaluation programme

A well-designed and appropriately resourced (finance and expertise) monitoring and evaluation programme
will build an evidence base against which current and future schemes can be compared. It will also enhance the
credibility of the findings.
In the County Leitrim pilot, monitoring was used to assess the measure impacts (positive, neutral, negative) on
the biodiversity targets (as measured by the results indicators). Baseline monitoring information was also used
to further validate the scoring assessments – this is an important step in the early stages of a new scheme to build
trust in the measure with farmers and administrators, and thus should be seen as a priority in monitoring and
evaluation design.
The evaluation also included the broader scale attitudinal change and identification of factors (scientific,
administrative and socio-economic) which could potentially lead to success or otherwise of the results-based
approach for grasslands and associated biodiversity. Built into this framework was a continuous review and
reflection in respect of measure elements which might require refinement or more substantive change.

5.2

Baseline monitoring and evaluation of scoring assessments

For any agri-environment scheme, establishing a robust baseline dataset from a representative of scheme and
comparable non-scheme farms should be a priority within the monitoring and evaluation framework. The
biodiversity target and the spatial targeting are more tightly refined in the results-based approach compared
to MBPS, e.g. the species-rich grassland measure is targeted only to grasslands capable of reaching the quality
threshold for entry, which would be set at a higher level than a broad prescription based. This provides surety that
the target will be present, but baseline monitoring should also strive to include the full range of the biodiversity
target quality as assessed through the scoring assessment.
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Box 14 - Baseline monitoring in County Leitrim
In County Leitrim a range of monitoring taxa were selected because they were a) identified as
potential key beneficiaries of optimal species-rich grassland management and b) could act as proxies
for wider grassland biodiversity.
Establishing baseline data on the selected taxa (Table 6) required relevant ecological expertise.
Once the baseline is established and assessed, some taxa or groups may be disregarded if they are not
suitable for measuring field-scale quality, or they can be used to assess landscape scale quality and
trends. For instance, grassland bird richness and abundance were too low in County Leitrim for this
group to act as a reliable monitoring tool at field level.
Stratified sampling design was employed to survey a) the four main Irish grassland types – hay
meadow, acid, calcareous and wet grassland, b) sample vegetation within marsh fritillary habitat and
c) to encompass the range of RBAPS scores. Control sites were selected to be within 10 kilometer
radius of land in RBAPS, but not contiguous to such land – getting permissions to access suitable
control sites should be built into the early stages of monitoring as they may take time to source.
Table 6. Monitoring taxa in County Leitrim for baseline assessments
Monitoring
parameter

Rationale

Attribute
measured

Survey methodology

Birds

Proxy for wider
biodiversity and
grassland quality

Species richness
and abundance

Two surveys (between April and June) recording
grassland, field boundary and overflying birds

Vegetation

Reflect potential
for positive
indicator plants
and wider
biodiversity

Species richness
and cover

Four 2 x 2m2 quadrats per field assessing
presence and cover using DOMIN scale
Record all vascular plant species present (to
assess correlations with the quadrats)

Butterflies

Proxy for wider
biodiversity and
nectar resources

Species richness
and abundance

Two surveys per field (between April and
August) along two longitudinal transects
recording all butterflies

Pollinators

As for butterflies

Species richness
and abundance

Two sets of three pan traps (coloured) set in
each field; identification to species level

Ground
beetles
(Carabidae)

Indicator of
vegetation
structure

Species richness
and abundance,
body size

Two sets of three pitfall traps in fields below
10ha in size (three sets in > 10ha). All Carabidae
identified to species level

Marsh
fritillary

Target of the
marsh fritillary
habitat measure

Larval webs as
an indicator of
population size

Complete site search for larval webs on sites
<1ha; sample transect on sites >1ha

At least one full year of monitoring is recommended to robustly establish baseline conditions where a
range of monitoring groups are being used. Rolling baseline monitoring may be required for species
such as marsh fritillary where annual population fluctuations are inherent.
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Box 15 – Using baseline monitoring to assess robustness of the
scoring assessment
Due to their ease of use by farmers and assessors and their cost effectiveness to assess, vascular
plants are often used as indicators of the quality of species-rich grasslands. Results from the County
Leitrim pilot and other studies demonstrate that vascular plant richness can function effectively as a
surrogate for other taxa such as butterflies, birds (Vessby et al., 2002) and Diptera (Carey et al., 2015).
However, the cannot predict all biodiversity.
RBAPS monitoring shows that the results indicators of ecological integrity (number and cover of
positive indicators), separately, and more consistently in combination, were significantly correlated
with species richness of four monitoring taxa, i.e. higher achievement of these indicators is associated
with higher levels of grassland species richness (Figure 12). The project findings demonstrate the
importance of not establishing a scoring system based solely on the presence of indicator plants
where wider grassland biodiversity is the target.

B

A

Figure 12. A) Species richness (± S.D.) of the RBAPS County Leitrim monitoring groups for sites
categorized as being of high, medium or low ecological integrity (combination of points for number
and cover of positive indicators) on the RBAPS species-rich grassland and marsh fritillary habitat
scoring assessments B) Presence and size of marsh fritillary populations in relation to RBAPS
scores

It is also to be expected that low to no correlations will exist between some results indicators and
the biodiversity target, such as indicators for damaging activities and vegetation structure. These
indicators are necessary as part of a comprehensive scoring assessment, acting as early warning
signals which can prevent the deterioration of species-rich grasslands.
Whilst high quality habitat (as robustly measured by the scoring assessment) is necessary for the
marsh fritillary butterfly, it does not always guarantee the presence of larval webs – in monitoring no
webs were found at some sites scoring 7 and 9 out of 10. This may reflect the natural metapopulation
dynamics of the species. This supports the scheme design of basing payments on habitat quality
rather than solely on the presence of the species.
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5.3

Monitoring measure impacts

Assessing the impact of any AES measure on the biodiversity target and scheme objectives should not wait
until all monitoring data has been collected but should aim for regular assessment and quantification of how
the measure objectives have been met, whilst accounting for external influences. The timeframe in the County
Leitrim pilot was too short to determine measure impacts, but in scaled up implementation, impacts could be
considered in terms of four main factors – achievement of measure objectives, measure scale, scheme timeframe
and level of farmer attitude/engagement.
Monitoring must assess the impacts at the scale which the scoring assessment (and hence farmer effort) is targeted,
usually the field or management unit level. However, analysis and assessment should also address landscape
scale impacts and trends and tie into wider assessments of ecosystem services and landscape resilience, as they
emerge (e.g. Emmett, 2017). The change in condition of the direct or proxy monitoring parameter (e.g. species
richness and abundance of butterflies) and quantifying the change in RBAPS scores over the scheme timeframe
- ideally scores ranges should be narrowing in the higher quality thresholds over time – can both be assessed.
Quantification of the population changes where the scoring assessment (and results indicators) are based on
habitat suitability and condition, e.g. monitoring marsh fritillary populations to ascertain impact on size and
extent. It may also be useful (and necessary) to include an assessment of the effectiveness (financial and measure
objectives) of non-productive investments in enhancing the biodiversity targets.
Positive impacts from scheme enrolment may be readily apparent for readily ‘fixable’ issues such as under or
overgrazing or scrub control. In other situations, impacts may take time to become evident, particularly where the
ecological integrity has been comprised. This may mean that some changes may not be fully apparent within the
‘usual’ 5-year AES timeframe. Longer-term schemes are recommended to facilitate both measure achievement
and to allow appropriate monitoring, but with rolling monitoring, trends can be assessed and regularly fed into
measure and scheme evaluation. In many cases, farmers could be trained to partake in some of this monitoring,
which can be included in private transaction costs.
AES are by their nature voluntary and understanding farmer outlook and willingness to engage is vitally
important to achieving measure and scheme objectives. Hence, monitoring could include assessments of the
participants (numbers enrolled, attitudinal change) and on physical aspects (area of land under the measure,
enrolment clusters or areas where enrolment is lower than desired/anticipated).

5.4

Overall measure evaluation, review and adaptation

Overall evaluation should include assessing scheme attributes and impacts outside of biodiversity targets, such as
attitudinal change of farmers e.g. through questionnaires or feedback forms, assessment of overall scheme uptake
and interest, and wider impact of the scheme in terms of habitat, species and landscape resilience. Reviews of
measure and scheme cost-effectiveness are also worthwhile to build a knowledge base for future scheme roll-out.
Scheme and measure design should have a flexible approach to the integration of feedback from the monitoring
programme and the wider evaluation process. A timely input of relevant information is required to feed into
scheme design and adaptive processes. Scheme evolution should be refinements rather than major revisions
of the developed measure(s), indicators and guidance which enhance provision of the biodiversity target and
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achievement of measure objectives.
Moving forwards towards scaled-up schemes, it is recommended that the results-based approach should operate
at the farm or landscape scale to recognise and reward heterogeneity of habitat types, quality and management.

Box 16 – Using questionnaires and feedback to evaluate measure
and scheme impact
Attitudinal questionnaires explored the general state of knowledge and outlook of farmers towards
the environment and results-based schemes by farmers. Questions were adapted from various
sources (e.g. Matzdorf and Lorenz, 2010) with other questions developed specifically for the pilot. A
mixture of Likert-type scale questions and open-ended questions were posed to participant farmers.
The questionnaire was divided into four sections – demographics, attitude to the environment,
previous experience of agri-environment schemes and knowledge of, and attitude towards, resultsbased approaches for AES. Additional questions were added to the end of project questionnaire to
explore the attitudes based on their experience of the results-based approach.
A comparison of responses from the start and end of scheme provided insight into the changing
opinion of farmers and highlighted their views, concerns and ambitions for wider scheme roll-out.
In the pilot, farmers were very willing to engage in this process as they were aware their opinions and
answers were helping to shape the project and its outcomes – it is an advantage if policy/schemes are
being designed with their land types, conditions and challenges in mind.

“If I’m paid for them,
I’ll place as much value on
the plants as I would on the
livestock, and in RBAPS the
two work well together.”

“I know more about
what is on the land now.
You’d be more interested if
you’re getting paid for having the
flowers on the land. I always
thought they were weeds
before this scheme.”
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