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Acronyms
AA

Appropriate Assessment

AECM

Agri-environment-climate Measure
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Biodiversity Strategy to 2020
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Common Agricultural Policy
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DG ENV

Directorate General for Environment

EARFD

European Agricultural Fund for Rural Development
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European Innovation Partnership
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Environmental Non-Governmental Organisation
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Irish Semi-Natural Grassland Survey
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Land Parcel Identification System

MA

Managing Authority

MS

Member State

NBP

National Biodiversity Plan

NPWS

National Parks and Wildlife Service (Ireland)

NPI

Non-productive Investment

N2K

Nature 2000 Network

OC

Opportunity Cost

PAF

Prioritised Action Framework

QI

Qualifying Interest

RBAPS

Results-based agri-environment payment scheme

RDP

Rural Development Programme

SAC

Special Area of Conservation

SPA

Special Protection Area

SCI

Special Conservation Interest

SRFM

Species-rich Floodplain Meadow

SWOT

Strengths, Weaknesses, Opportunities and Threats

UAA

Utilisable Agricultural Area

WTO

World Trade Organisation

Glossary
Callow

Floodplain area, from the Irish word 'caladh' meaning river meadow

Co-meadow

Large meadow complex comprised of many privately owned, unfenced
strips of meadow

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 addedvalue.

HNV farmland/farming

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

Hybrid approach /
model

Agri-environment measure approach that uses a mix of results- and
management (or action)-based approaches

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 package for a selected biodiversity target, which includes aims
and objectives, scorecard, guidance documents, etc.

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).

Metapopulation

A metapopulation is a population in which individuals are spatially
distributed into two or more subpopulations, often as a result of human
activity and habitat fragmentation. Metapopulations are characterised
by unstable local populations between which individuals migrate.
Species exhibiting metapopulation dynamics require large areas of
suitable habitat in order for the species to stabilise.

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

Biodiversity concern for which a Natura 2000 site was originally
designated, including: Qualifying Interest for SACs (e.g. an Annex I
habitat) and Special Conservation Interest for SPAs.

Quality Score

Level of achievement of the biodiversity target in any given year

Result indicator(s)

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. A certain threshold must be achieved to attain each
category.

Scheme

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

Scheme objective

Overall objectives of all the measure designed collectively. Individual
measures may have discrete objectives but the scheme as a whole needs
to address (national or regional) a range of agri-environmental
challenges

Scoring assessment

Using the 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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Summary
This document is intended as a guide to interested persons, practitioners and policy makers on the
development of a species-rich meadow measure; it could also be used as a resource in the
development of a new results-based measure.
The species-rich floodplain meadow measure was designed specifically for floodplain meadows in
central Ireland but with ecological expertise relevant to an area, it is easily adaptable to dry meadows
and other similar semi-natural Annex I and related habitats.
This guidance handbook provides step-by-step details for the development of results-based payments
for the maintenance and enhancement of Annex I habitats dependent on agricultural practices.
Steps in developing the measure:
1. Select the biodiversity target and set measure objectives
2. Design easily understood (by farmers, ecologists, and auditors) result indicators that reflect
the varying ecological quality on the biodiversity target and respond to agricultural practices.
3. Carry out the payment calculations and decide the tiered payment structure.
4. Implementation: decide eligibility criteria for participants, train farmers and farm advisors
5. Monitor and evaluate the scorecard and the biodiversity target
The biodiversity target under this measure is species-rich floodplain meadows which encompasses
three Annex I habitats (Molinia meadows [6410], Lowland Hay Meadows [6510] and Hydrophilous Tall
Herb [6430]) which occur in mosaics within the meadows. The objective of the measure is the
maintain and enhance the quality of the species-rich meadows (including the Annex I habitats), with
the ultimate aim of achieving favourable conservation status for the meadow habitats in the longer
term (longer than the duration of the pilot project).
Six result indicators are used to determine the quality score: four which assess the ecological integrity,
and two which assess pressures, threats and future prospects. The result indicators to assess
ecological integrity are: i) number of positive indicator plants; ii) cover of positive indicator plants; iii)
diversity of the flowering heads and iv) cover of negative indicators. The result indicators to assess
threats and future prospects include v) level of dead vegetation and vi) extent, if any, of damaging
activities. These six result indicators in combination give the composite ecological score which reflects
the overall ecological quality and condition and determines the level of payment to the farmer.
Under the RBAPS project, due to limited budget and resources, meadow areas with suitable numbers
of participants were given priority entry. All wet meadows can be assessed using this scorecard and
spatial targeting should not be limited by site map boundaries (e.g. Natura 2000 Network) as there
can be sites of equal, or higher, quality outside designated areas.
As farming in the Shannon Callows region is financially viable and the main threat to the speciesrichness of the meadows is agricultural intensification, the payment calculation is based on income
forgone, additional costs and private transaction costs of producing high quality species-rich meadow.
Tiered payments ensure that both higher quality is rewarded, and money is saved on poor quality
sites.
8

When the ecological quality is poor to begin with, it may be difficult to improve particularly in the
short term. Wet grasslands and meadows have an inherently slow response rate to annual
management and when the seed bank of the soil has been depleted for a long time then increasing
botanical diversity may not be possible without some help. Along with results-based payments which
reward quality and incentivise improvement, a budget for once-off investments to improve the
ecological quality (e.g. spreading species-rich green hay) will help achieve measure objectives.
Adequate training of farmers and farm advisors is essential to supporting delivery of the biodiversity
target on the ground. One day of training, including both indoor and field-based sessions, provides
sufficient information for farmers and farm advisors to attempt scoring of meadows. It is important
that farm advisors score a number of meadows across a range of scores during training to ensure
sufficient familiarity with the range of quality and any potential issues.
Monitoring of the biodiversity target, here the Annex I habitats, is necessary to evaluate both the
scorecard and the overall effectiveness of the measure in meeting its objectives. Plant relevés were
recorded, along with the criteria used in Article 11 monitoring (e.g. vegetation height, forb/graminoid
ratio, cover of scrub) of the Annex I habitats present, to assess the species-rich floodplain meadows
measure. The monitoring results indicate that the scorecard result indicators for the meadow are
significantly positively correlated with the biodiversity target (e.g. in terms of number of positive
indicator plants for target Annex I habitats).
There are a number of factors which influence the effectiveness of a species-rich meadow measure in
meeting its objectives, in particular:
 the baseline condition of the meadow
 the inherent responsiveness of meadow species to management
 quality of training and support provided to farmers
 availability of budget for complementary actions
 the duration of the scheme
When a meadow is of poor ecological quality at the offset then, without appropriate management or
complementary actions, it is unlikely to change irrespective of the payment mechanism. However,
when sufficient budget for habitats restoration is made available and higher quality is encouraged
through annual results-based payments, then significant improvements are possible in the mediumto long-term (5+ years). When a meadow is of high ecological quality at the offset then the
combination of best practice guidance and results-based payments will ensure the best likelihood of
maintenance and improvement in the long-term.
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Introduction
The Results-based Agri-environmental Payment Scheme (RBAPS) project tested the use of resultsbased payments for the maintenance and, where possible, enhancement of biodiversity on a variety
of high nature value grasslands and in traditional perennial crop mosaics. The project involved the
development, implementation and monitoring of a suite of results-based agri-environment measures
in three contrasting areas in the Atlantic and Mediterranean biogeographical zones of Ireland and
Spain. The three distinct areas were:
a) Shannon Callows1 (IE), which is wholly covered by a large dual SAC/SPA, with a range
of habitats and species associated with floodplain grasslands;
b) Habitats of wet bocage lowland grassland areas in County Leitrim (IE); and
c) Traditional HNV mosaic landscape in the Mediterranean uplands of Navarra (ES).
These three pilot locations were chosen because they are set within areas of High Nature Value (HNV)
farmland with significant potential for maintaining, enhancing and restoring biodiversity.
The RBAPS General Guidance Handbook provides an overview of the lessons learned across the three
pilot areas in Ireland and Spain (available at www.rbaps.eu/documents).
This Measure Handbook and accompanying supplements (Scorecard, Scoring Guidelines, and Best
Practice Management Guidelines), provides more technical detail on the development of Species-Rich
Floodplain Meadows Measure in the Shannon Callows specifically, and forms part of a series of
Handbooks designed along with a range of reports and resources to support the design and delivery
of results-based agri-environmental payment schemes.

Documents to accompany this Meadow Measure Handbook




1

Scoring Guidelines (RBAPS_SG03)
Best Practice (RBAPS_BP03)
Best Practice for SRFM with Ground-nesting Birds (RBAPS_BP04)

‘Callow’ land (derived from the Irish word caladh meaning river meadow).
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The structure of the handbooks follows the steps involved in designing an agri-environmental measure
(Figure 1).

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

Rationale for selection of the Shannon Callows as a pilot area
The River Shannon supports one of the largest unregulated floodplain systems in North West Europe
and the Shannon Callows supports the largest area of lowland semi-natural grassland and associated
aquatic habitats in Ireland. The Shannon Callows was selected as pilot area as it has:



extensive areas of farmed land supporting a range of habitats and species of conservation
importance and
a dual Natura 2000 designation,

thus allowing for examination of the associated legislative and practical requirements of developing
results-based approaches. The dual Natura 2000 designation includes the overlapping River Shannon
Callows SAC [site code 000216] and Middle Shannon Callows SPA [site code 004096].
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1. Selecting the biodiversity target
Key consideration for selecting the biodiversity target
Within the Shannon Callows Natura 2000 designated area two farming practices, grazing and hay
making, are dominant. The hay (and more recently silage) meadows occupy the smaller proportion
of the farmed land and most of the large meadow areas have been mown for hay for centuries, with
aftermath grazing more common historically.
Two of the four qualifying interests (Molinia meadows [6410] and Lowland Hay Meadows [6510])
listed for the River Shannon Callows Special Area of Conservation (SAC) were selected as they are
dependent on, and strongly influenced by, agricultural practices. Limestone pavements [8240] and
Alluvial forest [91E0] were not included as they are neither widespread nor dependent on agricultural
practices. Hydrophilous Tall Herb [6430] although not listed as a qualifying interest for this site, occurs
on the meadows within the River Shannon Callows SAC, often in a mosaic with Molinia meadows and
Lowland Hay Meadows, and was thus included.
There is currently no special conservation interest (SCI) for the Middle Shannon Callows Special
Protection Area (SPA) that is largely depending on farming, as the corncrake is functionally extinct in
this area and over-wintering populations were not considered appropriate for a results-based
approach.
Along with the qualifying interests for the designation, additional biodiversity targets were chosen
through review of:
I.
II.

the species and habitats of conservation priority included in Ireland’s Prioritised Action
Framework (PAF)2 under the Habitats Directive and
species included on the current Red List of Birds of Conservation Concern in Ireland (BOCCI)
(Colhoun and Cummins, 2013).

Red Listed species in BOCCI, which breed in the Shannon Callows meadows, include whinchat (Saxicola
rubetra), curlew (Numenius arquata), and meadow pipit (Anthus pratensis), of these curlew and
whinchat are of particular conservation concern due to nationally low numbers and recent declines.
Whinchat is of particularly high conservation importance in the area as a high proportion of the
national population occur in the Shannon Callows and the species displays a reference for meadow
habitat. Although curlew generally favour pastures, the drastic population declines in recent years
means that all nest sites warrant conservation where possible.
Breeding wader (including lapwing, redshank, curlew and snipe) were also identified as a conservation
priority in the Shannon Callows (Table 1); these birds are associated with grazed pastureland and thus
were targeted under a separate measure (see MH02 Measure Guidelines for Shannon Callows
Breeding Waders).

2

Ireland's Prioritised Action Framework (PAF). http://www.npws.ie/news/prioritised-action-framework-launch
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The decision-making process in the Shannon Callows, Ireland:
a dual Natura 2000 designation with multiple conservation
interests
In areas with legal designations addressing the requirements of the threatened species
and habitats, as identified under the EU Birds and Habitats Directives, is a priority.
The Shannon Callows has three Annex I habitats which are dependent on farming
practices; currently no special conservation interest (SCI) for the Middle Shannon Callows
Special Protection Area (SPA) depending on farming practices remain (the corncrake is
functionally extinct in this area). National conservation priorities are also considered
when deciding biodiversity targets, and there are a number of birds of high conservation
importance depending on farming practices in the Shannon Callows (Table 1).
Table 1. Overview of species considered in biodiversity target selection for site with dual
Natura 2000 (N2K) designation.
Potential
Influenced by
QI / SCI
National
Requirements Widespread in
Biodiversity
farming
for N2K
conservation known
the Shannon
Target
practices
site
priority
Callows
Molinia
meadows

Y

Y

Y

Y

Y

Lowland hay
meadows

Y

Y

Y

Y

Y

Hydrophilous
tall herb

Y

N

Y

Y

Y

Breeding
Waders

Y

N

Y

Y

Y

Whinchat

Y

N

Y

partly

N

Stonechat

Y

N

N

partly

Y

Corncrake

Y

Y

Y

Y

N

Spatial targeting should not be limited by site map boundaries as there can be sites of
equal quality outside the designated area for the species or habitat.
Any farmland where the habitat or species occur should be eligible in order to maintain
and enhance suitable habitat across an adequate area.
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Reference levels for target species and habitats
Knowing the desired state and reference levels for the biodiversity targets is important to inform both
scheme design and the specific measure objectives for the biodiversity target.
The desired status for species and habitats is Favourable Conservation Status (FCS) as defined for the
Habitats Regulations (Evans and Arvela, 2011) and Article 11 monitoring informs the recent
conservation status for the Annex I and II habitats and species. Meadow habitats are in severe decline
in Ireland; Molinia meadows [6410] and Lowland Hay Meadows [6510], both of which occur widely in
the Shannon Callows, have been assessed as being in bad conservation status overall, with Molinia
meadows, in particular, continuing to decline (NPWS, 2013a3; NPWS, 2013b4).

Table 2. Current and desired status for biodiversity targets for the Shannon Callows meadows.
Biodiversity Measure

Conservation status in
2013

Species-rich floodplain
meadows:
Molinia meadow [6410]
Lowland hay meadow [6510]
Hydrophilous tall herb [6430]

6410: Bad, Red
6510: Bad, Red
6430: Bad, Red

Whinchat Saxicola rubetra

Red

Curlew Numenius arquata

Red

Source

Article 17 reports:
NPWS, 2013a
NPWS, 2013b

BoCCI (Colhoun and
Cummins, 20135)
BoCCI (Colhoun and
Cummins, 2013)

Desired status

Favourable / Green
"
"
Green
Green

Justification for results-based payments
The meadows in the Shannon Callows vary in their ecological quality, as, where soils, elevation and
flooding allow, sites having been intensified for silage production in recent decades. Generally, the
lower, less accessible areas on heavier, peatier soils have retained more of the species-richness
associated with traditional hay meadows and continue to support Annex I plant communities.
As the current quality of a habitat reflects both long-term and recent management, applying a
prescription in terms of mowing dates and/or fertiliser application do not guarantee high quality
results on habitats, particularly where the past management has been sub-optimal. A meadow that
is dominated by grasses and has few flowering plants will not be improved floristically through
prescribed mowing dates.
The problem with prescribed nutrient application levels
Higher nutrient levels in the soils, whether caused by prolonged flooding or the addition of nutrients
through agricultural practices, favours a few competitive plant species (primarily grasses) and lowers
the overall species diversity. When historic fertiliser application has occurred, imposing a limit on
nutrient application, while it may prevent further deterioration of ecological quality, it is unlikely to
3

https://www.npws.ie/sites/default/files/publications/pdf/Art17-Vol1-web.pdf

4https://www.npws.ie/sites/default/files/publications/pdf/Article_17_Print_Vol_2_report_habitats_v1_1_0.pdf
5

Colhoun, K. and S. Cummins (2013). "Birds of Conservation Concern in Ireland 2014 -2019." Irish Birds 9: 523-544.
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improve the quality of those meadows that are already of poor botanical diversity. In addition,
fertiliser application (known to reduce species diversity) may be evident the day of its application but
is difficult to detect a week later for example, and very difficult to prove unless caught in the act of
applying fertiliser. Furthermore, when a certain threshold is permissible (as is the case under the
National AES in Ireland), if an inspection is carried out on the day the farmer is applying fertiliser there
is a burden of proving that the amount applied is above the prescribed amount. Thus, a potentially
damaging activity in the form of fertiliser application is difficult to accurately assess on the ground.
The problem with prescribed mowing dates
When a meadow is high ecological quality, mowing once in the year on a prescribed date does not in
itself guarantee the biodiversity result; the timing of mowing is hugely important in regulating the
nutrient balance and thus the plant community composition of the meadows. The appropriate time
to mow varies between meadows, as it is determined primarily by the hydrology of the site, and it also
varies from year to year, depending on local flood and weather conditions. In this regard a prescriptive
approach to mowing dates is not appropriate for species-rich floodplain meadow plant communities
as there is much variation in the ecologically optimum time for mowing.
What will work?
Assessing the resulting condition of a meadow is a quicker and more robust method, rather than
gathering sufficient information on each meadow to specify mowing dates or nutrient application
levels for each meadow in each year. Also, even when the prescribed management has been tailored
appropriately for individual meadows, applying a single payment rate across a range of quality levels
send a message that it is the action rather than the quality that is important. When poor quality sites
are rewarded as well as high quality sites it can lead to an overall loss of quality.
Thus results-based payments are necessary for maintaining the quality of species-rich semi-natural
habitats. Results-based payments both reward quality and facilitate adaptive management necessary
for responding to changing weather patterns and climate. Having the freedom to adapt management
also allows farmers the flexibility to try new management practices and attempt to improve the
habitat quality in the long term.

Background information and data
A certain amount of background information and data is necessary to inform selection of potential
result indicators. Article 11 monitoring (and Article 17 reporting), under the Habitats Directive,
provide a suitable starting point for selecting result indicators and these can also be used for similar
habitats outside the designated areas. Article 11 monitoring uses positive and negative indicator plant
species, and threats and pressures (many of which relate to agricultural practices) to assess the
condition of the habitats and thus provide an ideal staring point. As Annex I habitats often occur in a
mosaic with other plant communities and along a continuum of quality from Annex I quality to seminatural to semi-improved, positive plant indicators for High Nature Value farmland may also need to
be considered.
Three Annex I habitats occur within the floodplain meadows in the Shannon Callows and the Article
11 assessments provided a suitable starting point for selecting the result indicators. The Irish SemiNatural Grassland Survey (ISGS) (O’Neill et al. 2013), which reports on the Annex I and associated
habitats, also includes HNV positive indicator plants which were consider for use as result indicators.
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As Article 17 reports are based national assessments, some regional tailoring was required and the
relevant literature consulted for Shannon Callows meadows (Maher, 2013; Maher et al., 2015) and for
floodplains in the UK (Rothero et al., 2016) and the result indicators trialled and refined on the ground.

Required capacities and resources
It is essential that the relevant scientific expertise are available to:
 develop result indicators;
 provide best practice management guidelines for the selected biodiversity targets;
 design suitable monitoring and evaluation for the measure.
The monitoring and evaluation of the measure does not need to be designed by the same expert(s)
who develop the result indicators and/or develop the best practice management guidelines, they do
however all need to be designed and developed based on scientific evidence and knowledge of the
management and ecology of the target habitat or species.
Once a measure is designed farmers and land managers need to be able to fully understand:
 how the scorecard and each of the result indicators work,
 what the desired output for the measure is (what a 10/10 looks like) and
 how best can the desired output (10/10) be achieved through their management on the
ground.
Sufficient time and resources needs to be allocated for farmer training to ensure comprehensive
understanding of the result indicators and best practice management in achieving high quality
biodiversity. Finally, and very importantly, adequately staffed farm advisory services, with the
appropriate levels of ecological training to deliver the biodiversity target, are necessary; without the
on-going supports available to farmers on the ground they less likely to achieve measure objectives.

Stakeholder consultation
During the development of measures, it may be necessary to consult with local and national
stakeholders to ensure both a transparent process and robust decision making. In the Shannon
Callows, for the species-rich floodplain meadows the following stakeholders were consulted:
Waterways Ireland, Department of Agriculture, Food and the Marine, University researchers, NGOs,
Irish Farmers Association, National Parks and Wildlife staff and Teagasc (the national farm advisory
agency). In other areas, depending on the landscape and required management it may be necessary
to consult, for example, fire departments, forestry departments and archaeology departments. An
initial national stakeholder meeting was held in Ireland in the first year of the project, and following
that regional stakeholder advisory groups were formed, comprised of key interested stakeholders with
whom on-going consultation and dialogue was required. The Shannon Callows Advisory Group was
comprised of local representatives of the Irish Farmers Association (IFA), researchers form Nation
University of Ireland Galway, regional staff of the National Parks and Wildlife Service, local non-IFA
farmers, representatives from the Department of Agriculture, Food and the Marine and
representatives from Teagasc. Annual meetings were held to discuss project development, scorecard
result indicators (which were also trialled in the field with stakeholders), and potential for resultsbased schemes going forward.
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2. Design and development of measure
SWOT analysis
It is essential that the SWOT analysis is an on-going process which examines all aspects of design and
development, including: policy changes, measure development, robustness of result indicators,
Article 11 monitoring, Article 17 reporting, measure objectives, spatial targeting, implementation on
the ground, farmer attitudes and cost-effectiveness.
Throughout the RBAPS project, the approach was continually assessed at team, partner, farmer and
advisory group meetings, where all aspects of the approach being trialled was discussed and debated
with a range of stakeholders.

Table 3. Overview of SWOT analysis for the results-based payments approach for floodplain meadows.

Strengths
•
•

•

Encourages delivery of highest quality
habitat
Allows farmers to adapt practices to
varying weather conditions or personal
circumstance
Money saved on poor ecological quality

Weakness
•

In isolation results-based payments may
struggle to deliver improvements in
habitat quality

Opportunities
•
•

Applicable across range of habitat quality
Adaptable to other grassland types

Threats
•
•
•

Selection of inappropriate result indicators
Inadequate support to farmers for delivery
Climate change

Setting clearly identified measure objectives
Once the biodiversity target is identified, it is essential that the measure objectives are clearly defined
and that these are aimed ultimately at achieving by favourable conservation status for Annex I and II
habitats and species where they exist (or have the potential to exist). Regardless of how specific or
broad the biodiversity target, whether an individual species or a mosaic of HNV crops, the objective
of the measure needs to be clearly understood and clearly communicated to participating farmers
from the very beginning.
The objective of the Species-rich Floodplain Meadows measure was to maintain, and where
possible improve, the ecological quality of Annex I and associated floodplain meadow habitats
The objectives are communicated to participating farmers through descriptions, pictures and site visits
whereby the optimum (10/10 on the scoring system) for that biodiversity target is demonstrated. The
most important tool for communicating the measure objectives is the scorecard, where each result
indicator communicates a different aspect of what the desired output looks like.
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Selecting result indicators for the scorecard
Result Indicators need to:




clearly reflect the variation in condition of the target habitat (or condition for the species)
respond to agricultural practices
be easily understood by all: farmers, farm advisors, ecologists, and auditors

Where the target is narrower (i.e. species) it may involve more trade-offs with other biodiversity, but
this may make selection of result indicators easier. In contrast, when the biodiversity target is broader
(e.g. plant and invertebrate communities) the selection of appropriate results indicators to measure
the overall habitat quality may be more challenging.
In choosing result indicators for the species-rich floodplain meadows the assessment criteria used in
for Article 11 monitoring (including indicators for Vegetation Composition, Vegetation Structure and
Physical Structure, Table 4), were adapted and reorganised into two categories Section A relating to
ecological integrity (species composition) and Section B relating to threats and pressures (which assess
active/on-going management).
Table 4. Assessment criteria for Annex I Lowland Hay Meadow [6510] in Ireland (O'Neill et al. 2013).
Vegetation composition
1
Total number of positives present ≥ 7
2
Number of high quality positive indicators ≥ 1
3
Cover of non-native species ≤ 1%
4
Cover of any one specified negative indicator species ≤ 10%
5
Collective cover of all specified negative indicator species ≤ 20%
6
Cover of scrub, bracken and heath (woody species) ≤ 5%
Vegetation structure
7
Forb component of forb : graminoid ratio 40 - 90%
8
Proportion of the sward between 10-50 cm tall ≥ 50%
9
Litter cover ≤ 25%
Physical structure
10
Cover of bare soil ≤ 5%
11
Areas of the habitat showing signs of serious grazing or disturbance < 20 m2

Positive Indicator Plants
Positive indicator plants were considered from the lists for the three Annex I habitats occurring on the
floodplain meadows:




For the Molinia meadows [6410], 22 of the 29 positive indicators were included
For the Hydrophilous Tall Herb [6430], 11 of the 28 positive indicators were included.
For the Lowland Hay meadows [6510], 14 of the 26 positive indicators were included.

To ensure that the result indicator reflected the entire meadow (and not just the portion considered
to be Annex I habitat) an additional nine positive indicator species were added. Many of the species
added are positive indicators for other Annex I habitats (e.g. Galium verum is an indicator for Orchid
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rich dry grassland [6210]) or HNV grasslands (e.g. Caltha palustris, Euphrasia spp., and Potentilla
palustris).
In selecting positive indicator plants there was also a balance required between the number of positive
indicators along the hydrological gradient. Dry grassland plant communities are naturally more
species-rich than those which tolerate longer flood durations. In order to represent the mosaic of
plant communities that occur along the hydrological gradient and so that the inherently less speciesrich wetter areas (which often support Hydrophilous tall herb [6430] mosaic) are not under
scored/valued, the number of positive indicator plants from the wet area was balanced with those
from the drier meadows.
What plants do not make robust results-based positive indicator plants?
The positive indicators used in Article 11 monitoring that were not used as RBAPS positive indicators,
were excluded for the following reasons:










Rarity of the plant, i.e. not widespread in the region or across the mosaic habitat, for example
a number of positive indicators for Hydrophilous Tall Herb [6430] were not included as they
are hydrophilic and only occur in and near drains between the meadows and thus are not
responding directly to agricultural practices on the meadows.
Potential for confusion with similar species (e.g. positive indicator grasses can easily be
confused with agriculturally favoured grasses particularly when assessing cover of positive
indicator species). Grass species were excluded as the cover of strong/competitive grasses is
considered a negative indicator in semi-natural grasslands and separating positive and
negative indicator grasses is considered too difficult and/or labour intensive particularly for
non-botanists.
Small size of plants, which makes them difficult to locate and identify (e.g. Adder's Tongue,
Ophioglossum vulgatum). The very small and obscure plants were omitted as result indicators
as they need to be readily identifiable by non-botanists.
Not considered a positive indicator of meadow management, for example, bindweed
Calystegia sepium, listed as a positive indicator for Hydrophilous Tall Herb [6430] is not an
indicator of good meadow management
High cover of the plant on poor and/or moderate quality sites, as their presence would inflate
the score for poorer quality sites, for example the cover of Trifolium pratense and Ranunculus
acris is often higher on moderate quality sites than on high ecological quality sites).

Grouping similar positive indicator species together
The next step was to group similar looking species together to allows for ease of identification, for
example:





sedges were grouped in to one group, Carex spp.;
yellow composites group includes Cat's Ear, Hawkweeds, Hawkbits, hawk's-beards;
bedstraws, including Galium palustre and G. uliginosum;
all orchids including, Pyramidal, Spotted, Fragrant/Marsh, Twayblades, Early-Purple, Butterfly
orchids.

See Appendix I for the full list of positive indicator species and groups.
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Potential crosswalks with Article 11 monitoring and plant monitoring
In grouping of similar species, it was decided to keep notable species separate, for example:




Meadow thistle, Cirsium dissecum, is kept separate from similar looking species as site level
recording can inform future spatial targeting for Article 11 monitoring of Molinia meadows
[6410]; this species is also listed as possibly having >25% of its European population occurring
in Ireland.
Eyebright species (Euphrasia spp.) are included as their own group on the scorecard as
Euphrasia artica is listed as possibly having >25% of its European population occurring in
Ireland and E. artica is the main species of Euphrasia recorded in the Shannon Callows. Thus,
records obtained through the result indicators could also inform more detailed examination
of this species distribution.

Negative indicator plants
The cover of all negative indicator plants, which indicate agricultural intensification and improvement,
was assessed collectively. Negative indicator plants (incl. agricultural weeds) are indicative of
increasing levels of nutrient enrichment and indicate sub-optimal management of habitats. Examples
of agriculturally favoured negative indicator plants include perennial rye-grass (Lolium perenne),
creeping and spear thistles (Cirsium arvense, C. vulgaris), nettle (Urtica dioica) and broad-leaved and
curled docks (Rumex obtusifolius, R. crispus). Noxious weeds and non-native invasive species may also
be included under this indicator (e.g. ragwort, Senecio jacobea).
Assessment of Threats and Pressures
Pressures and threats to habitats, as identified through Article 11 monitoring, also allows for the
identification of potential result indicators. Irelands Article 11 monitoring identified succession to
scrub and cessation of mowing as the main threats to both Molinia meadows [6410] and Lowland Hay
Meadows [6510]; adding a result indicator categorising stages of abandonment (1. rank vegetation, 2.
small saplings, 3. Taller scrub bushes), assess the main threats to these habitats, and thus supports
both current and future delivery.
Result indicators for species-rich floodplain meadows measure
Result indicators in the ecological assessment of the Shannon Callows Species-rich Floodplain
meadows were selected, trialled and refined throughout 2015 and 2016. They include indicators of
both the botanical composition and of the structure of the vegetation, as both of these factors are
important is assessing the condition of the plant communities (as per European Commission guidelines
for Article 17 reporting6).
A. Ecological Integrity:





6

A.1. Number of Positive Indicators plants
A.2. Total collective cover of the positive indicators through the grassland
A.3. The cover of dense Meadowsweet or flowering grass in the sward
A.4. Total cover of negative indicator species and/or agricultural weeds

https://www.bfn.de/fileadmin/MDB/documents/themen/natura2000/ec_guidance_2006_art17.pdf
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B. Threats and future prospects:



B.1. Plant litter level
B.2. Damaging activities to vegetation, soil or water.

Of the National assessment criteria for the Annex I habitats vegetation, vegetation height was not
used as an RBAPS Result Indicator. Vegetation height was excluded as the habitats occur in a mosaic
and includes Hydrophilous tall herb [6430] which is taller than the 6510 and 6410 habitats.
The full scorecard can be downloaded at www.rbaps.eu/documents.
Result indicators for species presence or for the habitat
The decision of whether to pay on result indicators for species or result indicators for habitats as the
biodiversity target is a very important point for consideration. For example, both the Co. Leitrim
species-rich grassland measure and the Shannon Callows species-rich floodplain meadows measure
had habitats as biodiversity targets and in both cases the habitats also supported (on a sub-set of the
area) a species of high conservation importance. In the Shannon Callows the situation arose where
rare and endangered bird species (i.e. whinchat and curlew) occur within the meadow habitat which
supports the qualifying interests for the designated site. The question arises of how to integrate the
two.

Integrating delivery of species and habitats
Whinchat and curlew are two birds of high conservation concern which nest in the
Shannon Callows meadows. The meadow plant communities support the qualifying
interests for the SAC: Molinia meadow [6410], Lowland hay meadow [6510] and
Hydrophilous tall herb [6430] habitats. Optimum management for the meadow plant
communities requires the flexibility to mow whenever the hay crop is ripe (ready to set
seed), whereas the currently critically low populations of whinchat require mowing after
mid-July to maximise fledgling success.
Under the RBAPS pilot, all meadows were assessed using the scorecard for the Annex I
habitats and surveys were conducted to establish the presence of the bird in the
meadows each year. When the presence of the bird was confirmed, participating
farmers were offered the option to enter a delayed mowing agreement with a top-up
payment comparable with the length of time they were required to delay mowing by.
In this case there is a dual result-based payment (paying for assessed habitat quality and
top-up for confirmed presence of the bird) supported by a prescriptive mowing date. In
addition, retaining the meadow plant community assessment as the basis for scoring
meadows, ensures that any deterioration in habitat quality due to the delayed mowing
is detected.
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Defining results indicator thresholds
Each result indicator is comprised of categories (e.g. on a scale of good to bad) which reflect the extent
to which each individual result indicator is achieved; a certain threshold must be achieved to attain
each category. Setting the optimal condition (10/10) for the biodiversity target is an important step
in developing the scoring assessment as this is the standard against which sites will be judged.

Defining thresholds for the scores
Identifying and visualising the 10/10 is the first step in setting thresholds between
different quality categories. The starting point in the process is visiting sites which
supported Annex I habitats considered to be in the best condition in the region. A range
of sites of varying quality are then visited to identify the characteristics (which become
the result indicators) which distinguish the top level of achievement from progressively
lower quality targets. The possible range in condition of habitats was also informed by
Article 17 and national reporting and consultation with the relevant ecological experts.

Once the result indicators were selected, twenty meadows of varying quality were assessed by experts
in floodplain meadow ecology and the thresholds within each of the result indicators adjusted. This
ensured that the various result indicators functioned effectively to quantitatively assess the quality
and produce an overall score which reflected the condition of the meadow.
Thresholds for the number of positive indicator plants
The thresholds for number of positive indictor plants were calibrated to reflect the variation that
existed from the best quality Annex I habitats through to the semi-improved grasslands which
supported few positive indicator plants in low abundance (Table 5).
Table 5. Thresholds for numbers of positive indicator plants and marks awarded for each category.
No. of indicator plants
6+
8+
10+
12+
14+
16+
Marks
4
6
10
15
20
25

20+
35

Thresholds for cover of positive indicator plants
This result indicator was essential in estimating the condition of meadows. The first result indicator,
for the number of positive indicator plants, may result in a high mark without there being positive
indicators well represented throughout the meadow or the meadow being dominated by agricultural
grasses. Tables 6 and 7 define the categories and thresholds of the categories used in the assessment
of cover of positive indicators.
Table 6. Thresholds for cover of positive indicator plants and marks awarded for each category.
ABSENT from
>90%
75-90%
50-75%
25-50%
Marks
-10
5
15
25

<25%
35
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Table 7. Definitions for each category for indicator A2.

A.2. What proportion of the meadow are positive indicators absent from?

Marks

<25%: A good quality, semi-natural flood meadow will have positive indicators throughout
the sward and there will be very little of the grassland where positive indicators are
absent.

35

25-50%: Over quarter of the sward lacking positive indicators.

25

50-75%: More than half of the sward lacking positive indicator species.

15

90-75%: Low cover of positive indicator species, absent from 75-90% of the sward.

5

<90%: Very low cover of positive indicator species, absent from more than 90% of the
area of the field.

-10

Thresholds for cover of dense meadowsweet and/or dense grass in the sward
This result indicator assesses the cover of potentially competitive species in the meadows. This
criterion was found to be essential, particularly in differentiating the quality among higher scoring
meadows (in the absence of this indicator some meadows, considered sub-optimal by ecologists and
stakeholders, still scored the highest score). Under this result indicator it is important that the cover
of dense meadowsweet and grasses that are being assessed, as both meadowsweet and grasses are
healthy components of the most diverse meadows (see Tables 8 and 9 for thresholds).
Table 8. Thresholds for cover of dense meadowsweet and dense grasses and marks awarded for each
category.
DENSE COVER
Marks

Very High
(>90% cover)

High
(70-90% cover)

Medium
(35-70% cover)

Low
(<35% cover)

-20

-10

0

10

Table 9. Definitions for each category for indicator A3.

A.3. What is the cover of DENSE meadowsweet or DENSE grass in the sward?

Marks

Low cover of dense meadowsweet or dense grass. A diverse layer of flowering heads with
many positive indicator species; OR a tall sward with positive indicator species throughout
(incl. >5 positive indicator species). Less than 35% cover of dense meadowsweet or dense
grass.

10

Moderate cover of dense meadowsweet or grass (35- 70% cover).

0

Dense canopy, 70-90% cover of dense meadowsweet &/or dense grasses. Positive
indicator species infrequent or rare among the flowering heads.

-10

Dense canopy, >90% dominated by dense meadowsweet &/or grass. Other species if
present confined to low cover in the under-storey (leaf layer).

-20
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Thresholds for cover of negative indicator plants
It is unusual to have a high cover of agricultural weeds on Shannon Callow floodplain meadows.
Depending on the topography (hollows & gentle rises) of a site, a patch of docks may occur next to, or
near, the river bank. High cover of negative indicators may reflect not only the lack of optimal
management but negative trends in the ecological integrity of the grassland such as eutrophication
and soil disturbance.
Negative indicators include nettles, ragwort, rye-grasses, thistles, docks and bindweeds. Non-native
species and noxious weeds should also be recorded here if they do occur (none have been recorded
in this area to date). Cover of these species, except docks (large Rumex species), is for the most part
very low in the Shannon Callows species-rich flood meadows. Category thresholds and definitions are
given in Tables 10 and 11.
Table 10. Thresholds for cover of negative indicator plants and marks awarded for each category.
Cover
High: >50%
26-50%
11-25%
<10%
Negligible (<1%)
Marks
-30
-20
-10
0
10

Table 11. Definitions for each category for indicator A4.

A.4. Total cover of negative indicator species &/or agricultural 'weeds'
Very low: Weed species (negative indicators) absent or rare throughout the grassland.

Marks
10

If present, confined to a few sporadic individuals in a few places, typically near
gateways, along paths, or near the river bank. Overall cover less than 1%.
Low: Less than 10% cover of negative indicators.

0

Medium-Low: Weed species occurring frequently, extending beyond gateways, paths,
(&/or extending beyond the riverbank).

-10

Med-High: Cover of negative indicators throughout, but less than 50% cover.

-20

High: Weed species (negative indicators) throughout the area, with high cover in the
worst affected areas. Negative indicators covering more than half of the meadow.

-30

Assessment of Threats and Pressures
The RBAPS result indicators for the assessment of threats and pressures follow both Article 11
monitoring indicators and those used in the Burren Programme Winterage Assessments7.
Level of dead vegetation (litter), woody plants (scrub encroachment)
Annual mowing is vital to maintain plant species-richness on flood meadows. A well-managed
meadow, that is mown each year, will have little or no litter and no seedlings (woody species, usually
willow) or saplings. This can be observed as a thin or thick layer of thatch (dead plant material) from
the previous year, covering part, or all, of the ground. Woody species also indicate a lack of
management and will usually include willow species on floodplain meadows. The annual mowing and
removal of crop plays a very important role in maintaining the nutrient balance on flood meadows
and it is essential for maintaining the botanical diversity. Tables 12 and 13 define the categories and

7

http://burrenprogramme.com/portfolio-items/m1-winterage-score-sheet/
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the thresholds between the categories used in the assessment of cover of dead litter and scrub
encroachment.
Table 12. Thresholds for level of dead litter and woody plants and marks awarded for each category.
Level
Marks

High
(rank veg., with briars & woody
plants)
-20

Med-High
Dead vegetation thick
throughout
0

Dead vegetation
negligible
(mown annually)
10

Table 13. Definitions for each category for indicator B1.

B.1. What is the litter level? (i.e. if meadow not mown last year)

Marks

None: No obvious litter anywhere in the meadow. Mown last year.

10

Med-High: Litter throughout the meadow, with occasional seedlings of woody species.
Not mowed last year.

0

High: Obvious dense layer of litter throughout the meadow, with saplings of woody
species frequent. Not mown for two or more years.

-20

Damaging activities
This indicator assesses any obvious damaging activities occurring over the meadow e.g. fertilisation,
dumping, drainage and including obvious damage to vegetation (e.g. contorted plants as a result of
herbicide use), soil (due to heavy machinery on fragile soils) or water (point damage or pollution).
Movement of vehicles into and out of the site is considered normal agricultural practice and necessary
for maintaining the habitat, therefore some areas of bare ground near pathways and gates is
acceptable. It is a cumulative score for all damaging activities. Only damaging activities that are
apparent are assessed here, previous use of herbicide and fertiliser can be detected through
assessment of the current ecological integrity (A1 - A4).
Table 14. Thresholds for level of damaging activities and marks awarded for each category.
Level
High
Med-High
Med/Low
Marks
-40
-20
-10

None
0

Table 15. Definitions for each category for indicator B2.

B.2. Are there any damaging activities to vegetation, soil or water?
None: No sign of any damaging activity
Low/Med: Small areas of damage (<5% of site affected)
Med-High: Areas of damage (5-20% of site affected)
High: Obvious & extensive damage to the plant structure (e.g. due to herbicide
use), and/or extensive areas of bare ground (as a result of heavy machinery on
very wet soils) , &/or water pollution

Marks
0
-10
-20
-40
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Weightings for results indicators
The various result indicators need to be weighted to reflect their relative importance to the
maintenance and enhancement of the biodiversity target. The number and cover of positive indicator
plants should carry most of the total marks when the plant community itself is the biodiversity target.
In contrast, positive indicator plant indicators may be down-weighted so that vegetation structure
carries the more marks where the vegetation structure is of greater importance for the target species.
Higher levels of negative weightings are attached to results indicators which reflect severe adverse
effects on the biodiversity target, and particularly so if these impacts are irreversible, e.g. ploughing a
species-rich grassland. Less negative weightings were attached to those indicators which measure
temporary and less severely impacts on the biodiversity target, e.g. minor levels of dumped material
in a field, which if removed would have no lasting impact on the biodiversity target.

Weighting of result indicators
The high weighting for positive indicator plants is due to these being a direct measure of
the achievement of the biodiversity target.
The other indicators are weighted lower at their maximum but have heavier negative
weighting at the lower end of the scale to ensure that a clear signal to farmer that the
attributes that these indicators measure could have substantial negative effects on the
biodiversity target and trade-offs for other ecosystem services.
A.1. Number of positive indicator plants?
No. of indicators:
Marks

6+
4

16+
25

A.2 What proportion are positive indicators absent from?
ABSENT from:
>90%
25-50%
Marks
-10
25

20+
35

<25%
35

A.3. Cover of DENSE meadowsweet and grass?
DENSE COVER:
Marks

Very High
-20

Medium
0

Low
10

Medium
0

Negligible
10

Medium
0

Negligible
10

A.4. Total cover of negative indicator species?
COVER
Marks

High
-30

B.1. Level of dead vegetation (litter)?
Level of dead vegetation
Marks

High
-20

B.2. Level damaging activities to vegetation, soil or water?
Level of damage
High
Medium
None
Marks
-40
-10
0
Categories have been simplified here, please see previous sections for details.
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Deciding what non-productive investments (NPI), if any, are necessary
Non-productive investment (NPI) are once-off (over the duration of an AECM) complementary actions
to substantially increase the quality of the biodiversity target (e.g. habitat restoration).
With Results-Based Payments a range of conditions exist, and a corresponding range of scores and
payments are awarded. Results-based payments clearly incentivise the maintenance of quality where
it exists. However, when significantly enhancing the biodiversity is the goal (rather than just
maintaining it) it is necessary to consider whether, and by how much, the on-going management has
the potential to enhance the quality.
Poor quality meadows may take many years to improve and achieve high scores, especially if the
meadow diversity has been significantly reduced in the past (e.g. through herbicide use and/or
fertiliser application). The response time for improvements on poor quality wet grasslands can take
>10 years from the introduction of more positive management and often may not even be possible in
that timeframe. To improve the quality of sites, habitat restoration (through, for example, speciesrich green hay strewing), will need to be carried out. The quality of a meadow is dependent on both
the seed diversity of the standing vegetation and the diversity of the seed bank in the soil. The poorer
the soil seed bank is, then the less likely it is that the plant community will improve through annual
mowing and other on-going management. In addition, the longer a meadow has been of poor quality
then the less likely it is for improvements to be achieved through on-going management alone. With
input from specialists and an assessment of the potential cost-effectiveness, consideration may need
to be given to carrying out habitat restoration.

Green hay strewing
On species-rich floodplain meadows where long-term fertiliser (&/or herbicide) use has
resulted in species-poor (low-scoring) meadows with depleted seed banks, adjusting the
timing of the mowing of the meadow (or other annual management) is unlikely to improve
the ecological quality. Adjusting annual management is less and less likely to be effective the
longer the meadow has been of poor quality, as the seed bank becomes more depleted over
time. Green hay strewing is the process or turning freshly cut species-rich hay onto speciespoor sites to enhance the botanical diversity.
So why is the farmer getting any payment on poor quality sites?
Adjusting annual management to benefit biodiversity will likely halt further declines and thus
should be rewarded.
And if we want to improve the quality?
Where improvement of the habitat is a priority and the conservation importance considered
sufficient to justify the additional costs, then substantial restorative actions (such as spreading
seeds or green hay) may be undertaken to increase the floral diversity.
Why not include payment in the results-based costing?
In this instance including the cost of this action in annual payments to all participants fails to
adequately remunerate the (few) farmers needing to carry out the restoration works and
needlessly increases the annual cost of the measure.
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Deciding what mandatory prescriptions, if any, are necessary
When there are aspects of required management that cannot captured by result indicators of the
scorecard. As results-based payments are the most appropriate method for rewarding species-rich
habitats (plant communities) no additional prescriptions were added to that measure. However, in
those meadows where the presence of whinchat was confirmed participants were given the option to
adhere to a later mowing date and be rewarded with a higher payment level. Adding a specific mowing
restriction requires that adequate scientific knowledge is available on the species requirement.
Current research suggests that, within the Shannon Callows, delaying mowing of meadows until after
26th July is required to maintain a stable population of whinchat (Kenny et al., 2015; Gray et al., 2016).

Consider the role and required qualifications of agricultural advisors
It is essential that the farm advisory service be capable and qualified to carry out ecological
assessments and provide best practice advise to farmers in delivery of the relevant habitat and/or
species. Training may be required at the design stage to ensure effective delivery of biodiversity on
roll-out. During the development of the Shannon Callows Species-rich Floodplain meadows measure
one day of training was provided to agricultural advisors and although many returned accurate score
a second training day would be required to ensure consistency across a wide range of meadow scores
and across all agricultural advisors.

Pilot scale testing if necessary
If there are no existing results-based payment measures for a particular habitat or species and a new
type of results-based payment measures is being developed then it may be necessary to carry out pilot
scale testing to ensure sufficient knowledge for the development of result indicators and best practice
guidelines are available, and to ensure sufficient farm advisory services are in place to support farmers
on the ground. The duration and level of pilot development and testing will vary depending on the
specific purpose and the level of existing knowledge and resources.

Finalise scoring guidelines and draft best practice guidelines
During the design and development of a measure it is essential that accurate, detailed and
unambiguous scoring guidelines are developed to accompany the scorecard for use by administrators,
farmers and farm advisors.
It is also necessary to develop best practice management guidelines for farmers and land managers
so that they have all the information they need to adjust their management for the delivery of high
quality biodiversity outputs. The best practice management guidelines should accompany a
comprehensive training course with indoor and field-based sessions.
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3. Payment calculations
Payment calculations for results-based payments
As results-based payments are not prescriptive, calculations are based on the costs and income
foregone of the farming practices which are generally required to achieve the desired result (rather
than under-taking any specific action). Calculating the cost of delivering the biodiversity target
requires an understanding of the threats to the biodiversity; within the designated area of the
Shannon Callows Natura 2000 site agricultural intensification is the predominant threat to both the
ecological integrity of the hay meadow plant communities and to their associated biodiversity. A
comparison is then made between the economic achievement under the system which poses the
greatest threat to the biodiversity target and the economic achievement, or costs, through carrying
out the optimal management to achieve the highest quality for the biodiversity target. The calculation
is based on the income foregone and additional costs of implementing farming practices required for
the delivery of species-rich floodplain meadows. The transaction costs which include time taken to
discuss and negotiate the agreement is also considered.
Income foregone
Income forgone is the difference in income under the species-rich floodplain meadows measure and
what could have been earned when applying normal farming practice in the same area in the absence
of the specific requirements of the measure, typically silage production. To achieve the best quality
species-rich hay meadow a farmer would need to restrict fertiliser application, resulting in loss of yield
and dry matter value.
Additional costs
Additional costs are the additional expenses incurred as a result of participation in the measure. The
additional cost of three additional tractor operations (turning twice to spread flower seeds and rowing
the hay prior to baling) were included.
Income forgone and additional costs are often considered in tandem and care is needed to
ensure that the same item in not counted under both headings, for example when a farmer loses
productivity due to adjusted management for biodiversity and this is costed under income
foregone then any supplementary feed required to replace the production lost cannot also be
included as an additional cost, as that would constitute double funding.

Transaction costs
Under the RBAPS project transaction costs were calculated to cover farmer time and input into the
scheme; and were capped at 20% of the maximum payment. Transaction costs covered:
 the application process
 attending training (on scorecard and best practice)
 completion of questionnaires and providing feedback.
Acknowledging the importance of farmers’ time should be incorporated into transaction costs in
annual payment calculation. Consideration needs to be given as to whether farmer participation in
training need to be made clearly visible to the farmer as an element of the transaction costs. Full
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transparency around the basis for costings can build trust and ensure that farmers time and efforts
are fully acknowledged.

Payments for farmers time
Under the pilot, the total payments to meadow farmers were low and the annual payment
transaction costs only covered a couple of hours of the farmers’ time. The low per farmer
payments for the Species-rich floodplain meadow measure were due to small average
meadow size (of 1.69ha), and the low number of eligible meadow plots per farmer
(typically only one or two plots). This was unique to the pilot as it focused on developing
a specific meadow measure, and other HNV habitats and features outside the Natura 2000
network were not included (due to limited budget).
To acknowledge this and ensure farmers were paid for their time, meadow-only farmers
were paid a flat rate of €100 (calculated at €12.50/hour for 8 hours) to cover their
transaction costs. A flat rate was used to ensure the results-based element of their
payment was retained.
On roll-out farmers would typically enter more lands into a scheme and the issue would
be less pronounced, nonetheless calculating transaction costs as a percentage (despite its
administrative simplicity) may underpay certain farmers with low payments and overpay
others with high payments.

Payment rates to participants
Structure for payments to participants:
a. reward existing quality and
b. incentivise higher quality outputs
The increments for each payment level may be applied at the same rate across all scores, or with
higher increments at the top end of the scale (for the highest scores). Higher increments may be
effective when improvements are more easily achievable on the ground (e.g. on thin soils with diverse
seed bank, as opposed to poor draining soils with depleted seed bank). A linear payment scale was
adopted for the species-rich floodplain meadow measure as improvements are likely to slow and too
high a drop in payment between high and moderate scores may discourage farmers from entering
meadow plots of moderate quality.
The final payments for each score under the species-rich floodplain meadow measure and the two
ground nesting bird sub-measures (Figure 2 and Table 16) reflect the species requirements (i.e.
variable mowing dates), additional biodiversity value (i.e. presence of the bird) and risk to the farmer
(potential loss of crop due to delayed mowing).
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Figure 2. Payment rates for each score for the species-rich floodplain meadow measures and each of the two
ground-nesting bird sub-measures.

Table 16. Payment rates for participation in the species-rich floodplain meadow measure and SRFM
with ground-nesting birds sub-measures in 2017.
Species-rich floodplain meadow (SRFM) payment rates
4
Score
0-3
5
6
Payment (€/ha)

-

€ 100

€ 160

€ 220

SRFM and curlew (delayed mowing until after 15th July)
4
Score
0-3
5
6
Payment (€/ha)

€50

€ 150

€ 210

€ 270

SRFM and whinchat (delayed mowing until after 26th July)
4
Score
0-3
5
6
Payment (€/ha)

€120

€220

€280

€340

7
€ 280

8
€ 330

9
€ 370

10
€ 400

7
€ 330

8
€ 380

9
€ 420

10
€ 450

7
€400

8
€450

9
€490

10
€520

Payment calculations for complementary actions
When the quality of meadow habitat is poor, and the diversity of the seed bank is depleted nonproductive investments such as green hay strewing may be necessary if high quality is to be achieved.
A hybrid approach of combining results-based payments with the support of a budget for
complementary actions (aka non-productive investments) offers greater potential to improve habitat
quality.
Quotes were sought from three agricultural contractors in the area. Green-hay strewing has not been
carried out in the Shannon Callows previously and some contractors only provided quotes for part of
the process (see Table 17).
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Table 17. The costings for green hay strewing, based on estimates provided by contractors.

Step in process of green-hay strewing
1. Recipient plot is chain harrowed.
2. Donor plot is cut and baled and transported 5km #
3. Bales are spread out on the recipient plot using a straw spreader or
similar (no contractor provided a definite figure for this step)*
4.Hay is turned twice on recipient plot
5. Hay is rowed and baled, removed and transported 5k#
TOTAL (all elements costed)
# Actual cost would increase with distance
* Some contractors did not provide an estimate for this element of the process

Estimate used in
calculation
€120.00
€200.00
€320.00
€120.00
€540.00
€1,300.00

Upper estimates were used for those steps where contractors were unwilling to provide an estimate
due to risk of underestimating the amount of work involved. It was considered to allocate payment
based on receipts from contractors, but this was seen as too risky as costs may be inflated. Give the
level of uncertainty, the final cost per hectare was to sufficiently assure farmers of their costs being
covered. On roll-out the best option may be to provide fixed payment rates for certain elements and
variable rates for others depending on duration of task or delivery distance.

Avoiding double payment
To avoid double funding under Good Agricultural and Environmental Condition (GAEC) or the greening
components of CAP pillar 1 any requirement under these were not considered for payment under
RBAPS. For example, although the scorecard assesses any damage to soil, water or vegetation there
are no points/scores awarded for achieving this as they are considered to be paid for under Pillar 1.
Where damage does occur however, marks may be deducted, and a progressively lower result-based
payment awarded according to the level of damage (e.g. area of bare soil).
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4. Measure implementation
Eligibility for entry
Any meadow within the floodplain is eligible to apply to enter the scheme as the scorecard acts as a
self-targeting tool by which ineligible sites (e.g. improved agricultural land) will not be awarded
payment. Recording six positive indicator plant groups is the minimum requirement under the result
indicators and must be attained for payment under the SRFM measure.

Eligibility criteria for entering the sub-measures
 Shannon Callows species-rich floodplain meadows: Areas of meadow within the River
Shannon Callows Special Area of Conservation supporting Annex I Molinia meadow,
Lowland hay meadow and/or Hydrophilous tall herb or associated communities.
 Shannon Callows species-rich floodplain meadows with ground-nesting birds: This
measure was offered to those farmers participating in the SRFM measure (above) when the
presence of curlew and /or whinchat was confirmed in that breeding season.
On roll-out all meadows within floodplain (and tributary floodplains) would be eligible.

The annual process with farmers
The annual cycle of farmer participation involves drawing up (and reviewing in subsequent years) the
farm plan, an annual training day involving both classroom and field-based sessions, the annual scoring
of the meadow and the administration of results-based payments and on completed non-productiveinvestments (NPI).

Farm plan
•Map of entered plots/fields
•List of plots entered to measures and brief
management advice
•Map with NPIs specified where necessary

Payments

Training

•Submit score
•Farmer declares any completed NPIs

•Scorecard & indicators
•Best practice management

Scoring
•Farm advisor (or farmer) scores all fields
•Check NPIs

Figure 3. The annual cycle of farmer participation.
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Participant agreements: Farm Plans
The farm plan is brief visual document containing only the essential information for the farmer:
•

Map of all fields entered under any relevant measures

•

List of plots entered to measures and brief management advice (which can be amended each
year if necessary

•

Map with non-productive investments (NPI) specified where necessary and detailed advice
provided on these.

The farmer plan can be revised annually if necessary i.e. when there are changes to the plan, such as
additional fields entered, non-productive investments are planned, or a change in management advice
is required. In some cases, for example, where the farmer is achieving consistently high scores, has
the same field(s)/meadow(s) entered each year and has no NPI are anticipated, then the farm plan
may not need to be amended and a multi-annual plan can be agreed.

Guidance and training for participants
All RBAPS participants were required to attend one training day annually for each of the measures
they entered (i.e. one day for the Species-rich Floodplain Meadow measure, which also covered the
Ground-nesting Birds measure). Each training day involved an indoor ‘classroom’ session and a field
session to demonstrate some of the possible variation in the meadow indicators. During the indoor
session, the scorecard, its result indicators, the species/habitats in question and their ecology, and
best practice management were discussed in detail, as well as guidance on complementary actions
(i.e. non-productive investments). Guidance documents for best practice management, the result
scoring process, including identification photographs and notes on species’ ecology, were provided to
each farmer. All concerns, issues and any other difficulties were discussed and addressed both in the
classroom and the field. Farmers were reminded that while best practice management is
recommended, each farmer can manage their land as they see fit (within the conditions of the
measure).
As non-productive investments, such as green-hay strewing, are complementary actions that support
the delivery of the biodiversity target rather than agriculture, significant time is needed to describe
these, for farmers to become familiar with them, particularly when there is no history of such works
in the area. The time required for planning meadow restoration works also needs to be factored into
the costs. It may increase cost-effectiveness to incorporate training of local agricultural contractors
(who participating farmers then sub-contract to carry out the actions).

Training and guidance for farm advisors
In order to minimise risks (of failing to deliver the biodiversity target on the ground) it is advisable to
have an adequately trained and resourced farm advisory service in place.
Farm advisors need to:
a. fully understand each of the results indicators in the scoring systems (including identification
of all positive and negative indicator plants) and
b. fully understand the management requirements for the biodiversity target.
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If the farm advisory component is lacking the correct messages will not be sent to the farmers and
regardless of how robust the scoring or payment system, there is a risk that the biodiversity target
may not be delivered on the ground.

Annual scoring of habitat
The annual scoring of meadows is best carried out during the summer months before the meadow
has been mown. In order to assess a floodplain meadow, it is necessary to walk the full extent,
assessing the range of quality that may exist and the hydrological variation of the meadow. This may
mean walking straight up and down a narrow strip (as is most common in the Shannon Callows
meadow systems); alternatively, a ‘W’ can be walked through the meadow if it is rectangular shaped.

Scoring floodplain meadows
The position of the transect depends on the shape of the meadow

In the Shannon Callows floodplain the meadows are mostly long, narrow strips running
down to the river bank. These meadows were walked their full length, typically from dry
to wet, crossed at the bottom and walked up again to assess the full hydrological
variation. Scoring transects for two separate meadows are shown in this figure.
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5. Monitoring and evaluation
Questions to be addressed through monitoring and evaluation
A number of questions need to be addressed through the monitoring and evaluation process,
including:

1.
2.
3.

Does the current scoring system suitably reflect the quality of the biodiversity target present?

4.

Has there been any changes in attitudes, or socio-economic impacts due to the measure?

Have there been any changes in the status of the biodiversity target?
To what extent can changes in the biodiversity target, if any, be attributed to the RBAPS
measure?

To answer these questions survey work needs to be carried out across a full range of meadow quality
(to assess the robustness of the scorecard). Monitoring needs to be carried out at suitable intervals
over the duration of the scheme, to gather baseline, interim and final data, to evaluate progress over
the course of the scheme. In addition, monitoring needs to be carried out on a suitable number of
participating meadows and a suitable number of control (non-participant) meadows over the duration
of the evaluation process. If the biodiversity target, whether species or habitat, is subject to interannual fluctuations, rolling monitoring may be required to ensure robustness of the monitoring data.
Rolling monitoring requires that a small proportion of the total number of monitoring sites are
surveyed annually.
Monitoring and evaluation should aim to monitor and evaluate the implementation of the measure
and progress towards its objectives.
Selection of monitoring indicators
The biodiversity monitoring groups need to be directly related to the biodiversity target. Thus, for the
species-rich floodplain meadows where the Annex I and associated habitats are the target, plant
community analysis were used to monitor the species-rich floodplain meadow measure.
Biodiversity monitoring across a range of scores
Central to the success of a results-based payments measure is the robustness of the scorecard. i.e.
does the scoring system suitably reflect the variation in quality of the biodiversity target?
To evaluate the species-rich floodplain meadows scorecard relevé data (gathered using 2m x 2m
quadrats) was analysed to examine the relationship between:
a. the score and the total plant diversity and
b. the score and the diversity of all Annex I positive indicators (Lowland Hay Meadows [6510],
Molinia meadows [6410] and Hydrophilous tall herb [6430]).
Included in the analyses are a number of measures of biodiversity. Species-richness (S) which counts
the number of species present, is the basic measure of biodiversity, but doesn't capture community
composition. A further measure of diversity, the complement of Simpson’s diversity index (D' or D1),
is included in the analysis as a measure of evenness; D' = 1 - Σ pi2, where pi is the proportion of
individuals belonging to species i, for an infinite population. This index is chosen as it provides a
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meaningful and robust diversity measure which is not sensitive to rare species (McCune and Grace,
2002; Magurran, 2004) and which has also shown to perform best at differentiating site differences
(Morris et al., 2014). Shannon`s diversity index (H) is also included as it is often the chosen index for
many studies (and thus facilitates comparisons), where H = Diversity = - sum (Pi*ln(Pi)). Evenness (E)
is also included as a measure of community structure, where E = H / ln (Richness).
Annex I assessment criteria used in this analysis follows the Article 11 monitoring protocol (O’Neill et
al., 2013).
A strong, positive and highly significant relationship was found between RBAPS score and the
measures of diversity for Annex I habitats [6510], [6410] and [6430], species-richness and diversity of
positive indicators of the three Annex I habitats (Figure 4). These results indicate that the RBAPS
species-rich floodplain meadows scorecard for is a robust measure of the targeted Annex I habitats.

Figure 4. Variation in diversity of Annex I positive indicator species for 6510, 6410 and 6430 (O'Neill et al.
2007) recorded across RBAPS scores, showing (a) species richness, (b) Simpson's diversity, (c) total cover
abundance and (d) Shannon's diversity [n =56 relevés]. See Appendix II for an explanation of boxplots.

In Figure 4 (c) relatively high abundance of the Annex I positive indicator species were observed at
score 0; at this site no management was carried out for a number of years which resulted in dense
cover of Meadowsweet (Filipendula ulmaria) and low numbers of positive indicators and some scrub
encroachment, all of which resulted in the low score. In this instance if appropriate management is
put in place it may be possible for the ecological quality of the site to improve as man positive indicator
plants remain and it is likely that the seed bank has not been fully depleated.
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How do quality scores compare with favourable conservation status
Scoring assessments can also contribute to knowledge on the status of Annex I habitats. In the
Shannon Callows the floodplain meadows support the qualifying interests for the site, thus, there is
need to assess how the score (and result indicators) reflects the conservation status for the habitats.

Evaluating the scorecard relative to Annex I habitat assessments
under Article 11 monitoring
As the criteria vary for each Annex I habitat thus the relevés and sites that passed the
Annex I habitat assessments varies. Table 18 outlines the RBAPS scores for which the
three Annex I habitats passed retrospective Annex I habitat assessment.
Table 18. Overview of retrospective assessments for each Annex I habitat type across RBAPS
scores. (see MH03 for more details)
RBAPS Score
10 (n = 12)
9 (n = 8)
8 (n = 20)
6 (n = 24)
5 (n = 16)
4 (n = 12)
2 (n = 8)
1 (n = 4)
0 (n = 8)
-1 (n = 4)

6510 pass
8
1
4
-

6410 pass
4
2
-

6430 pass
0
0
13
8
1
1
-

Total passes
12
3
13
12
1
0
0
0
1
0

Total (n= 116)

13

6

23
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Of the three Annex I habitats Lowland hay meadow [6510] is typically the more species
rich, with Molinia meadow [6410] having marginally lower plant species diversity (Maher
et al., 2015), and with Hydrophilous tall herb [6430] being characterised by naturally
lower plant diversity.

It must be borne in mind that for the purpose of evaluating the RBAPS measure the four assessment
stops (relevé quadrats) were dispersed through the meadow in order to assess the variation that
occurred within the meadow plot (as the score is a measure of the meadow as a whole). This is in
contrast to Annex I habitat assessments where four assessment stops (relevé quadrats) are situated
within a homogenous plant community considered to be of Annex I quality (or very close to Annex I
quality). In this regard a single RBAPS monitoring relevé passing an Annex I habitat assessment
indicates the potential for that Annex I habitat to occur in that area. However, as Annex I assessment
stops are carried out only when the Annex I habitat present occupies an area above a certain threshold
(O’Neill et al., 2013), the possible areas identified through RBAPS monitoring might fall below that
threshold. The specific focus of Annex I habitat assessments on plant communities of European
importance means that sites which support mosaic plant communities may fail Annex I habitat
assessment despite being of high ecological quality and species-diversity. In this regard the composite
score provides a more holistic assessment of the ecological quality of the whole meaow.
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Appendices
Appendix I Positive indicator plant groupings and scientific names.
No.
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Positive indicator
Common Sorrel (slender dock, with coat-tailed
leaves)
Eyebright (bright white, green leaves up the
stem)
Forget-me-nots (small blue flower, yellow in
centre)
Horsetails (jointed stems)
Knapweeds (purple, with black below flower)
Ladies bedstraw (yellow flower, leaves in
whorls)
Lesser spearwort (buttercup like flower, long
narrow leaves)
Loosestrife: Yellow & Purple
Louseworts (aka Red Rattle)
Marsh Cinquefoil & Water Avens (dark red
flowers)
Marsh Marigolds (shiny yellow flower, heartshaped leaf)
Meadow rue (do not confuse with
Meadowsweet!)
Meadow thistle (white stems, wooly leaves)
Mints (water & field/corn)
Orchids: Pyramidal, Spotted, Fragrant/Marsh,
Twayblades, Early-Purple, Butterfly orchids,
etc.
Ox-eye Daisy (aka Dog daisy; not the common
daisy)
Peas: Birds foot trefoil (yellow pea flower,
clover-like leaf),
Meadow Vetchling (yellow pea flower),
Marsh Pea (large purple pea flower)
Ragged Robin (raggedy pink flower)
Rushes: Small rushes (Jointed, Sharp-flowered,
Woodrushes & Spike Rush)
Scabious' (Devil's bit & Field)
Sedges (3-sided stem; sedges have edges)
Small Bedstraws (tiny white flower; like
stickyback) and Stitchworts (Lesser & Marsh;
white star flower)
Tormentil (four yellow petals)
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Umbels, large: Angelica, Valerian & Hogweed

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

17
18
19
20
21
22

25

26
27
28

Umbels, small: Yarrow, Sneezewort, Wild
Carrot,
Tubular Water Dropwort
Yellow composits: Cat's Ear, Hawkweeds,
Hawkbits, hawk's-beards (tall skinny dandelionlike plant, with smaller flowers)
Yellow Flag Iris
Yellow Rattle

Scientific name
Rumex acetosa
Euphrasia spp
Myosotis laxa, M. spp
Equisetum spp
Centaurea nigra, Centaurea scabiosa
Galium verum
Ranunculus flamula
Lysimachia vulgaris, Lythrum salicaria
Pedicularis spp
Comarum palustre, Geum rivale
Caltha palustris
Thalictrum flavum
Cirsium dissectum
Mentha spp
Anacamptis spp, Dactylhoriza spp, Gymnadenia spp,
Listera spp, Orchis spp, Platanthera spp.
Leucanthemum vulgaris
Lotus corniculatus,
Lathyrus pratensis,
Lathyrus palustris
Silene flos-cuculi (Lychnis flos-cuculi)
Juncus articulatus, J. acutiflorus, Luzula spp,
Eleocharis spp.
Succisa pratensis, Knautia arvensis
Carex spp
Galium palustre, G. Uliginosum and
Stellaria spp
Potentilla erecta
Angelica sylvestris, Valeriana officinalis, Heracleum
sphondylium
Achillea millefolium, A. ptarmica, Daucus carota,
Oenanthe fistulosa
Hypochaeris radicata, Hieracium pilosella, Leontodon
autumnalis,
Leontodon hispidus, Crepis capillaris, Crepis paludosa
Iris pseudacorus
Rhinanthus minor
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Appendix II Boxplots
Boxplots, also called box and whisker plots, are a visual representation of the distribution of a series
of data. Boxplots are more informative than barcharts because boxplots display the minimum, interquartile range, maximum and median (shown as a horizontal line in each box). The 'box' represents
the inter-quartile range, which is 50% of the data points (one quarter below the median and one
quarter above the median). The 'whiskers' display the distribution of the remaining 50% of the data.
The whiskers extend from either side of the box. The whiskers represent the ranges for the bottom
25% and the top 25% of the data values, excluding outliers. An outlier is a is a value that is at the
extreme of a data series, i.e. a value which is either very small or very large and thus can affect the
overall observation made from the data series. Boxplots display outliers as asterix outside the box of
the boxplot.
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Further information visit www.rbaps.eu and download our General Guidance
Handbook Step-by-step guide to designing results-based payment schemes:
lessons from Ireland and Spain
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