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Glossary

Biodiversity target The specific measurable object of a given RBAPS measure, 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.

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).

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 
(complementary action)

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

CAP Common Agricultural Policy

EHNE Euskal Herriko Nekazarien Elkartasuna (a Farmers’ Association)

GAN-NIK
GAN - Gestión Ambiental de Navarra / NIK - Nafarroako Ingurumen Kudeaketa 
(hunting management, biodiversity, CAP and RDP experts)

GIS Geographic Information System

ha Hectare

HCI Habitats of Community Interest

HNV High Nature Value

PDF Portable Document Format

PH Priority Habitats

RBAPS Results-based agri-environment payment scheme

RDP Rural Development Programme

SWOT Strengths, Weaknesses, Opportunities and Threats

UAGN Unión de Agricultores y Ganaderos de Navarra (a Farmers’ Association)
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Background
The Results-based Agri-environment Pilot Scheme (RBAPS) has developed and tested quality assessments in 
three contrasting areas, two in the Atlantic biogeographic region of Ireland (County Leitrim and the Shannon 
Callows) and one in the Mediterranean region of Navarra in Spain. RBAPS has included monitoring and 
evaluation of the developed scoring assessments, appraised farmer and other stakeholder attitudes to the 
approach and explored policies and other mechanisms to facilitate wider roll-out of such agri-environment 
schemes.

This handbook details the steps taken during its development and design as well as the lessons learned for the 
results-based measure trialled in the perennial crops in a High Nature Value farming mosaic landscape in the 
uplands of the Mediterranean region of Navarra, Northern Spain.

It forms part of a series of reports and handbooks available to interested persons, practitioners and policy makers 
on the development of results-based measures. 

The pilot area of the RBAPS project is located in the upland Mediterranean zone of Navarra (North of Spain), 
and is characterized by the high degree of heterogeneity within the extensive farming landscape, as a result of 
the interaction of Mediterranean field crops on small plots on slopes with grassland and woodland. Traditional 
constructions such as dry-stone walls and huts are also widespread throughout the area. Together these form a 
mosaic of land uses that, with the low intensity farming practices, create a High Nature Value farming system 
which supports a wide range of flora and fauna. Abandonment and intensification of the agricultural activity are 
real threats to the survival of this HNV system.

In total 22 farmers joined the scheme in Navarra, entering an area of 61.44 ha in 2016, and 63.76 ha in 2017. 
The RBAPS team developed and field tested results-based payment mechanisms for the biodiversity target 
for maintaining or enhancing the HNV mosaic landscape, by focusing on perennial crops, and in particular, 
vineyards, olive groves and almond groves.

The quality of the biodiversity target is assessed by totalling the points awarded for results indicators along a 
scoring scale from 0 (very low, with associated payment of €0/ha) to 10 (very high, and rewarded with €600/ha). 
Results indicators try to assess the quality of the participating plots. They are based on the following:  

•	 diversity of herbaceous cover (including floral species’ richness, area of the plot occupied by 
suitable herbaceous cover);

•	 evidence of livestock;

•	 level or scrub encroachment and damaging activities; 

•	 the structure of shelter for biodiversity (including diversity of natural vegetation, and condition 
of natural and built structures). 

Having a coherent baseline scoring approach reduces the scheme complexity for administrators and farmers. 
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Monitoring results indicate that a diverse range of flora species as well as an abundance of butterflies are 
associated with the diversity of herbaceous cover in Navarra. Significant correlations have been found between 
the diversity of the herbaceous cover results indicators and monitoring undertaken for flora and butterflies. The 
scoring assessment is capable of distinguishing between herbaceous cover of varying diversity, providing a basis 
for the assessment and payment for those plots of higher ecological value. 

Farmer sentiment and outlook on results-based schemes in Navarra was very positive. Most participating 
farmers had never taken part in an agri-environmental scheme before, and neither had they heard of the results-
based schemes. However, after being involved in the project and attending training days, most farmers agreed 
that the results-oriented approach was logical because payments are proportional to obtained results, and found 
RBAPS compatible with their farming activities. Many farmers indicated they would participate in an RBAPS 
programme again.

The RBAPS experience in Navarra has shown that it is possible to successfully design and develop a results-based 
measure for perennial crops in the Mediterranean mosaic landscape. With ecological expertise and baseline 
information available at the chosen spatial scales, the scoring assessments are readily adaptable to similar areas 
in the EU.
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Introduction
The purpose of the RBAPS project was to pilot on-farm measures to test results-based payment schemes for the 
enhancement of biodiversity. RBAPS has produced a series of resources to support the delivery of results-based 
agri-environmental payment schemes.

 Â General Guidance Handbook for the Development of Results-Based Agri-environmental 
Schemes.

 Â Measure handbooks detailing the design and development of results-based measures 
for biodiversity targets: 

 Â Scorecard and Scoring Guidelines which describe each of the scorecards in detail.

 Â Best Practice Guidelines that provide land managers with the information to deliver 
optimum results.

 Â The relevant end of project background report which provides technical details on the 
development of the measure under the RBAPS project for the three pilot regions of 
County Leitrim, Shannon Callows, Ireland and Navarra, Spain.

In addition, a number of guiding policy documents and decision support tools, including a general non-technical 
summary and a brief ‘road map’ describing what results-based payments are and when to use them have been 
produced to assist managing authorities in the decision making process.

All measure handbooks and supporting guidance documents and project reports are available for download 
from the project website at www.rbaps.eu/documents.

This Measure Handbook provides more information on the development of results-based agri-environment 
measures for perennial crops in the Mediterranean mosaic landscape, developed and trialled in Navarra, 
Northern Spain. The structure of this Handbook follows the steps involved in designing a results-based agri-
environmental measure as shown in Figure 1.

Species-rich Grasslands and Mosaic Habitat Suitable for Marsh Fritillary

Breeding Wader Habitat

Shannon Callows Species-rich Floodplain Meadows

SRFM with Ground-nesting Birds

Perennial Crops in the Mediterranean Mosaic Landscape

(RBAPS_MH01)

(RBAPS_MH02)

 (SRFM)  
(RBAPS_MH03)

 (RBAPS_MH04)

 (RBAPS_MH05)
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Figure	1.	The	five	steps	in	an	adaptive	management	framework	for	results-based	agri-environmental	
schemes.

Rationale for the selection of 
Navarra, Spain as a pilot area
Mosaics of grasslands and herbaceous and perennial crops in the Mediterranean upland have been identified 
as one of the most endangered Mediterranean High Nature Value (HNV) farming areas of Navarra (Iragui 
et al., 2010, Zabalza et al., 2016). For this pilot scheme, part of the municipalities of Viana, Aras and Bargota 
(Navarra, Spain) were selected as previous studies demonstrated it to be representative of the HNV farming 
system. Therefore they support a wide range of flora and fauna that are related to low intensity farming practices. 
The interest on this heterogeneous extensive farming landscape was to test if results-based payment schemes can 
be used as a tool to conserve such habitat mosaics and minimise current threats to the associated biodiversity.
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1  Selecting the Biodiversity Target

Figure 2. Process for selecting the biodiversity target for results-based agri-environment schemes

1 .1 Identifying conservation priorities as potential biodiversity targets 

In order to select an area to apply the agri-environmental scheme, the environmental weaknesses or strengths 
should be identified from previous studies. These will enable developers to propose the actions that correct the 
problems or reinforce the values present on it (Zabalza et al., 2016). These problems could apply at the landscape 
scale, or to species or habitats, and corresponding solutions and practical indicators to measure success or failure 
will vary on a case-by-case basis. The biodiversity targets and their scale should be clearly specified and designed 
from the beginning. These are key aspects that should be reflected in the selection of indicators. 

The mosaic landscape in the Mediterranean area of Navarra (Spain) is a combination of cereal crops, perennial 
crops and natural vegetation (the latter being approximately 50% of the area). The natural vegetation patches 
consist of different kinds of grasslands, open scrublands, gall oaks’ stands, etc., where significant habitats and 
flora species are present. The conservation of these natural vegetation areas greatly depends on the maintenance, 
both of the parcels’ edges (grasslands and scrublands) between plots and between plots and paths, and of the 
conservation of the natural vegetation areas inside the parcels. 

The overarching conservation goal for this HNV landscape is to maintain the mosaic of semi-natural habitats 
and low-intensity cropping systems. This is done by focusing on an important element: perennial crops; and 
more particularly, in the presence of the three main cropping systems in the area: vineyards, olive groves and 
almond groves. Contrary to the biodiversity targets of other regions (specific habitats or species), in this case 
it is the crop or the parcel which delivers biodiversity. The establishment of an herbaceous cover in these crops 
benefits nesting, shelter and feeding of fauna species and it increases the presence of flora species. 

Using perennial crops as a biodiversity target provides an opportunity to maintain agricultural land uses 
by contributing to the continuance of the three types of perennial crops in the mosaic. This avoids both the 
replacement of these crops for others, and the abandonment of the land. They also contribute to the preservation 
of the natural edges, vegetation patches, and the presence of herbaceous covers in the plots, offering habitats for 
fauna and flora species while also preventing soil erosion. Furthermore, it contributes to the conservation of 
isolated trees, dry-stone walls and huts, which are used by various wildlife species.

Identify 
conservation 

priorities 
(habitats/
species)

Assess level 
of available 

information  and 
data

Decide if the 
results-based 
approach is 

appropraite (& 
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1 .2  Level of available information required on the biodiversity targets  
 
The perennial crops scheme in the Mediterranean mosaic landscape offers a different approach from some of the 
results-based payments experiences carried out in Europe. The biodiversity targets selected in other schemes are 
often specific habitats, species or species’ habitats. However, the main element selected in the HNV farming area 
of Navarra is the perennial crop itself, which is an approach that may be applied to other agrarian landscapes.

A detailed literature review along with field visits as well as the experience of the RBAPS Project Team experts 
have been important for establishing background information on habitats, flora and fauna species, and their 
presence related to low intensity agricultural practices. Although the species usually present in the herbaceous 
cover of the perennial crops are common species such as orchids, other species from nearby grasslands and 
scrublands are also present. Moreover, most of the fauna species present in the area which are related to low 
intensity agricultural practices are listed for protection under European legislation, e.g. Habitat Directive (92/43/
CEE) and Birds Directive (2009/147/EC). All the relevant and available biodiversity information from the pilot 
area in Navarra has supported the selection of indicators of success, and both trialled and refined in collaboration 
with the project partners and other agents involved in this pilot.

1 .3  Deciding on the suitability of perennial crops in a mosaic landscape 
for results-based agri-environment schemes

It has become increasingly clear that more targeted approaches are required across all spatial scales to address 
widespread biodiversity loss and decline of habitats and species associated with agriculture. 

Regional agri-environment schemes have set low threshold eligibility for entering measures related to the 
preservation of perennial crops. This approach does not differentiate or reward farmers who are capable of 
producing higher quality 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.

Whilst the generalised prescriptions may in the short-term prevent further deterioration of targets under the 
measures, they will not improve those already in poor condition and may contribute to their decline in the long 
term. At the present time, land use change, from both intensification and land abandonment, is a reality in the 
upland part of the Mediterranean High Nature Value farming area of Navarra. 

Well-designed prescription-based agri-environment schemes are certainly valuable and should be used where 
they will be effective. Results-based schemes offer a more tightly targeted approach. 

A results-based approach scheme had never been offered previously in Navarra. As many different species of 
flora and fauna in the pilot area require a high diversity of herbaceous cover and a connected network of natural 
vegetation and structures of shelter for biodiversity, incentivising high quality plots can be achieved through 
linking the presence of biodiversity to farmer payments. 

A SWOT (Strengths, Weaknesses, Opportunities and Threats) analysis will help to identify any issues with 
proposed and active RBAPS measures and will help plan a strategy for the future (Table 1). Throughout the 
RBAPS project, the approach was continually assessed through team, partner, farmer and advisory group 
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meetings, where all aspects of the approach being trialled were discussed. This is a valuable process worth 
replicating if setting up a new RBAPS type scheme.

Table 1. SWOT analysis of results-based approach towards designing measures for perennial crops in the 
Mediterranean mosaic landscape.

Strengths Weaknesses

•	 Supports delivery of high quality habitat for 
flora, fauna and habitats

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

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

•	 Gives farmers the freedom to apply their 
knowledge and expertise to achieve optimum 
results (reaching farming objectives and 
achieving biodiversity results)

•	 Results-based payments in isolation may struggle 
to deliver improvements (enhanced quality) 
in semi-natural habitats requiring extensive 
restorative actions

•	 Make take time to embed results-based approach 
with some farmers

•	 Current payment calculations might not be able to 
sufficiently	reward	some	farmers	for	the	quality	of	
biodiversity target produced

Opportunities Threats

•	 Applicable across a range of habitat quality 

•	 Applicable in other similar territories in Spain 
or Europe

•	 Adaptable to other crop types

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

•	 Selection of inappropriate assessment indicators

•	 Inadequate support to farmers for delivery

•	 Climate change may impact on the ability to deliver 
the biodiversity target (same for all AECM)

1 .4  Required capacities and resources to design results-based schemes 
for perennial crops in a mosaic landscape

To adequately design the concept and implementation of any agri-environment scheme, including results-based, 
the managing authority will need to take into account the necessity for appropriately trained staff with expertise 
in scientific design and appraisal, agrarian/ecological inspector, financial control and monitoring, administrative, 
IT systems and data control.

The design of the scorecard and guidance documents requires a particular dedication of resources because every 
region needs to adapt these documents to its specific background, objectives and characteristics. Moreover it will 
have a direct impact on the agricultural practices, the delivery of biodiversity in the participating plots and the 
amount paid to farmers. 

Furthermore, in an RBAPS measure sufficient time and resources need to be allocated for both farmers training 
and training of the technical team, to ensure comprehensive understanding of the assessment indicators and best 
practice in achieving high quality biodiversity.
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In order to handle all the data, the design and use of a database in Microsoft Access was very important for the 
RBAPS team members of Navarra, and worthy to consider for larger scale roll-out. All the participant farmers’ 
data and plot data were entered into a Microsoft Access database. Having all the information in one single file 
provides an efficient and accurate method of data handling. It has also facilitated automatizing several steps that 
required the use of both existing and gathered information. 

The Access database was designed to automate different documents generated in the project. It was used, for 
example, to create the farm plans, the notification of payments to farmers and also to revise different aspects of 
the development of RBAPS in Navarra at any desired moment. It requires IT expertise and a GIS specialist to set 
up the database structure, and time and effort required to design the database and adapt it to the specifics of the 
project. Once complete, the creation of documents and use of project data is cost-effective, fast, reduces the risk 
of human error and the information is always updated.

 
While developing measures it is essential to consult with all relevant stakeholders, both agrarian and biodiversity 
related, to ensure that the process is transparent and the decision making is robust. For the perennial crops in the 
Mediterranean mosaic in Navarra, different agencies related to the area where the project was taking place were 
consulted, including regional authorities, local development agencies, local farming groups, and representatives 
of the municipalities. These formed a stakeholder advisory group. 

Stakeholder advisory group meetings were held to discuss project development (one meeting a year), scorecard 
assessment indicators and finally, the future of results-based schemes. Stakeholder meetings are important not 
only to report on project progress, but also to discuss project development, results indicators and wider scheme 
implementation, as well as to maintain the links between the wider farming and local communities and the 
RBAPS team members.

Storing the information in a database has several advantages:

•	 All	information	can	be	managed	from	one	single	file.

•	 Data are stored once in a table and can then be viewed from several places.

•	 Any change in any component (table, form, etc.) is updated everywhere in the 
database (updated for all documents for all farmers).

•	 Queries are designed to search and use only the needed data.

•	 Forms are created to view, add, and update data in tables.

•	 Reports	to	analyze	or	print	the	data	with	a	specific	design	are	created.

•	 Working with data can be undertaken from the internet or from an intranet.

•	 It is economic, fast, reduces human error, and keeps information updated.
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Unlike the Irish experience, the RBAPS team in Navarra has not worked with established agri-environment 
farm advisors before. Therefore the participant farmers, the project team members, and the advisory group 
had an important role in providing invaluable feedback on the measure design and implementation. In that 
sense, RBAPS is much more challenging to roll-out in regions with no advisors and minimal agri-environment 
experience among farmers. It is therefore strongly advised to make provision for a team of farm advisors or 
external evaluators to fulfil this role.

1 .5  Pilot scale testing, if necessary 

If there are no existing results-based payment measures for a particular habitat, species or landscape and a new 
type of results-based payment measures is being developed, then it may be necessary to carry out a pilot scale 
testing to ensure sufficient time to develop assessment indicators, best practice guidelines and to ensure external 
evaluators are there to support farmers on the ground. The duration and level of testing may vary depending on 
the specific purpose. 

The pilot scale project was very important in Navarra, since no such schemes had been undertaken before, and 
at first most of the participating farmers were wary about the results-based payment concept. By the end of 
the project, farmers’ positive experiences have motivated other farmers from the area to seek participation in a 
potential wider scale roll-out of the scheme.

Also for the project team members, the pilot scale testing provided a chance to design a robust scorecard 
adapted to the local characteristics of the area. Several indicators had to be calibrated more than once, since 
some plots were scoring too high compared to other plots which in principle seemed to have a similar (if not 
more) environmental interest.

Following this pilot, it is recommend that for the roll-out of the scheme in Navarra and other similar areas, 
further consideration needs to be given to the specifics of each habitat in its geographical area, and that any 
necessary changes are incorporated into the scorecard developed under the pilot. This will ensure both that the 
biodiversity is accurately measured and that the field scores and payments to farmers are fair. 

Navarra Advisory Group was formed by local representatives of two Farmers Association 
(UAGN: Unión de Agricultores y Ganaderos de Navarra and EHNE: Euskal Herriko Nekazarien 
Elkartasuna), local farmers, representatives from the Department of rural development, 
environment and local administration of the Government of Navarra (Plans and Programs; 
Production and vegetal health; Biodiversity), representatives of the municipalities and 
representatives from GAN-NIK (hunting management experts, biodiversity experts, CAP and 
RDP experts).
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2    Measure Design and Scoring System 

Figure 3. Process for designing the perennial crops in the Mediterranean mosaic landscape measure in Navarra.

2 .1  Identifying measure aims and objectives 

The objective of this measure is to maintain (or when possible improve) the mosaic of low-intensity perennial 
crops (vineyards, olive groves and almond groves), herbaceous crops (cereal) and patches of natural vegetation. In 
this case, focussing on perennial crops guarantees the presence of important habitats for fauna and flora species, 
not only in the crops, but also in the patches and edges of natural vegetation and in the man-made structures 
(dry-stone huts and walls) scattered along the plot edges. It is essential that this biodiversity target is clearly 
understood from the outset, because the farmer is paid for results that are directly linked to the achievement of 
the biodiversity objective.

2 .2  Selecting the RBAPS model type

‘Pure’ results-based schemes solely link payments to the quality of biodiversity target produced, without payment 
for complementary actions. In a ‘hybrid’ approach, payments are partly linked to quality delivered and partly 
to actions which can enhance the biodiversity target. In hybrid schemes, actions work in combination with the 
results element, particularly in situations where the biodiversity target is at critical levels and risks need to be 
managed.

In the perennial crops of Navarra, a ‘pure’ payment approach was carried out with most participating farmers, 
and some farmers showed an interest in increasing the value of their farms by undertaking complementary 
actions (‘hybrid’ approach). These are explained in Section 2.5. 

2 .3  Selecting and designing results indicators for perennial crops in a   
 mosaic landscape

Considerations for selecting results indicators

Results indicators (and thresholds) perform a number of functions and should cumulatively provide a robust 
and fair assessment of the quality of the biodiversity target (given as the overall score). 

Results indicators need to:
•	 Be	quantifiable;

Aims & 
objectives

Model (pure or 
hybrid)

Select and 
design results 

indicaors

Scoring
scale

Complimentary 
actions 

(if  required)

RBAPS
MHB04

18



•	 Clearly reflect the variation in condition of the biodiversity target;

•	 Respond to agricultural practices; and

•	 Be easily understood as well as being reliably assessed and reassessed within a reasonable 
timeframe by all relevant parties, from farmers to auditors.

The results indicators should be based on a review of literature and expert knowledge and experience. Once 
indicators are selected, they have to be tested in order to check whether they meet the above mentioned criteria. 
If indicators do not meet those criteria, new indicators should be selected. 

Selecting results indicators

Setting the results indicators and optimal conditions for the biodiversity target is an important step in developing 
the scoring assessment and identifying or refining suitable results indicators, as this is the standard against which 
quality will be judged. 

The biodiversity target in the Navarra project is the conservation of the perennial crops in the area (vineyards, 
olive and almond groves) because of their contribution to the mosaic landscape of the Mediterranean upland 
zone. In order to measure the biodiversity of perennial crops, a selection of indicators that meet the above 
mentioned criteria were chosen. These indicators were based on existing datasets and literature (Duarte et al., 
2014, GAN 2009, GAN 2012, Guerrero et al., 2010, Moreira 1999, Ramos et al., 2011) in conjunction with the 
project team’s expertise and inspection of perennial crops across a spectrum of quality and types. 

Results indicators included in the scorecard were developed, trialled and refined in collaboration with project 
partners, the Advisory Group and specialist advice, before final scoring of the plots started.

The selected indicators in Navarra assess both the diversity of the herbaceous cover of the plots and the natural 
and man-made structures providing shelter for biodiversity. They were selected because of their botanical 
diversity and potential to deliver breeding, shelter and feeding areas for a variety of invertebrates, reptiles, 
mammals and other species.
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Setting thresholds and weights for results indicators

Once the results indicators were selected, a series of plots from the three crops (vineyards, olive groves and 
almond groves) were assessed, and the thresholds within each of the results indicators were recalibrated and 
adjusted. This ensured that results indicators functioned effectively to quantitatively assess the quality of the 
biodiversity output and to produce an overall score which reflected the condition of the plot.

For the process of developing the scorecard, it was considered that at least 10 plots of each low, medium and 
high scoring quality (approximately 30 plots in total) needed to be visited in order to understand the variation 
existing in the area, and to define the categories for each indicator. It is important to visit the fields with different 
specialists (botanists, zoologists, agronomists), and with the farmers.

The total score is linked to incremental increases in payment rates per hectare. With this scoring system each 
plot can get a maximum of 100 points. 70 points can be obtained from the “diversity of herbaceous cover” (part 
A of the scorecard), while 30 points can be achieved in relation to the “structures of shelter for biodiversity” (part 
B). Even though the total score of part B could exceed 30 points, the final score for this section is capped at 30 
points.

Results indicators for perennial crops in the Mediterranean mosaic landscape: 

 • A. SCORING OF DIVERSITY OF THE HERBACEOUS COVER

•	 A.1. Flora species’ richness in the plot during the critical period (May 1st-July 15th).
•	 A.2 Area of the plot occupied by suitable herbaceous cover for fauna and flora during the 

critical period (May 1st-July 15th).
•	 A.3. Area of the plot occupied by suitable herbaceous cover for fauna and flora, outside the 

critical period.
•	 A.4. Evidence of livestock during the critical period or outside the critical period.
•	 A.5. Level of scrub encroachment in the plot (more than 75cm in height).
•	 A.6. Damaging activities to vegetation, soil or water.  

•	 B. SCORING OF STRUCTURES OF SHELTER FOR BIODIVERSITY

•	 B.1. Diversity of natural vegetation: (a). Natural vegetation edges; b). Natural vegetation 
patches; c). Water features; d). Isolated trees.

•	 B2. Condition of natural and built structures: (a). Dry-stone walls; b). Dry-stone huts; c). 
Groups of stones; d). Nest-boxes; e). Beehives.
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Figure 4. Threshold of scores for each indicator for assessing the perennial crops biodiversity.

Setting points for the upper weightings for each result indicator was achieved by determining their relative 
importance to the successful delivery of the biodiversity target. Those with greater influence on success, or which 
are strongly related with the target, were ascribed higher weightings than other indicators. Consideration was 
also given to the indicator responsiveness to changes in management and the strength of signal to the farmer 
thereby incentivising positive change and discouraging negative management. 

Positive weightings rewarded good management, while negative weightings were applied for practices which 
would have adverse impacts on the biodiversity goal. Adverse or sub-optimal management can have varying 
scales of impact on the biodiversity goal (from negligible through to minor, medium and major impact) and the 
weightings attached to each threshold must reflect this potential impact. 

Higher levels of negative weightings were attached to those impacts which have the potential for severe adverse 
effects on the biodiversity goal. For example a high percentage of scrub coverage within the plots (reflected 
in indicator A.5), containing species that are indicators of the early stages of succession to a scrub landscape, 
goes against the conservation objective of the mosaic landscape. Lower negative weightings were attached to 
those impacts which may temporarily and/or less severely impact on the biodiversity goal. An example is minor 
damage to vegetation, soil or water by burning, soil erosion, water pollution etc. in a field (reflected in indicator 
A.6), which if removed would have no lasting impact on the biodiversity target. 
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Score card, scoring guidelines and best practice guidelines documents

The scoring guidelines for the Navarra measure was completed after setting suitable indicators, testing them 
in the field and weighing them to ensure a robust assessment of the plots. The scorecard was evaluated several 
times in order to find a good balance between the indicators related to the herbaceous cover of the plots, and the 
structural elements. Also, each indicator had to be re-evaluated and recalibrated as the project team increased its 
knowledge of the area. For example, the dry-stone walls found in the pilot area were bigger and longer than the 
team initially expected, thus the classification criteria of this structural element had to be adjusted and updated 
to the local situation. The first drafts of the relevant documents for Navarra were considered very technical 
and sometimes hard for a diverse audience to follow. Changes were subsequently made in order to make the 
scorecard and scoring guidelines easier to understand by the farmers. 

The best practice guidelines were prepared later on, to enable farmers to optimise delivery of biodiversity 
objectives.

The scoring guidelines and the best practice guidelines are required to ensure a successful roll-out of the scheme. 
Both documents should be interlinked and act as a reference for practitioners, advisors, farmers and others with 
an interest in the scheme. 

The finalised score card, scoring guidance and best practice guidance are available at wwww.rbaps.eu.

2 .4 10-point scoring scale

The quality of biodiversity target or ‘product’ is provided along a scoring scale from 1 (very low) through to 10 
(very high), calculated by summing the points achieved under the results thresholds, which are then linked to 
incremental increase in payment rates per hectare (Table 2). 

Table 2. Scoring system for the results-based assessment of the perennial crops in the Mediterranean mosaic 
landscape measure.

Health score 0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

Score 1 2 3 4 5 6 7 8 9 10

2 .5  Decide what complementary actions, if any, are necessary 

Complementary actions can help farmers to achieve biodiversity objectives that exceed any 
prescriptive minimum standards. For example the control of encroaching scrub can restore former 
open herbaceous cover areas and increase the plot’s quality/condition score. Possible complementary 
actions which can support the delivery of high quality biodiversity targets include the following:  

1. Scrub control: plots with high cover of woody shrub species of small size (Thymus 
vulgaris, Dorycnium pentaphyllum, Genista scorpius, etc.), or some larger size woody 
species (Rosa sp., Rubus sp., Lonicera sp., Crataegus monogyna, Juniperus sp., 
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Quercus coccifera, Cornus sanguinea, etc.), are indicators of the early stages of 
succession to a scrub landscape, which goes against the conservation objective of the 
mosaic landscape. 

2. Dry-stone walls and dry-stone huts restoration: these elements kept in good condition 
are important, providing shelter for biodiversity. Therefore, their restoration is important 
and can help to deliver higher quality biodiversity.

3. Nest boxes for birds or bats: when properly installed in a plot, nest boxes are elements 
of high ecological value for the parcel and increase its biodiversity.

4. Installation of small ponds: they enhance ecological value. They are scarce elements in 
the landscape and are especially important for some amphibian species and bats.

These examples could be replicated or adapted for use elsewhere.

Figure 5. View of the roof of a new hut 
constructed in the pilot area under the RBAPS 
project.

Figure 6. View of the installation of a nest 
box in a participating plot in Navarra.

Provision for complementary actions may need to consider investment in skilled and trained personnel to both 
undertake the actions and to provide training to farmers and contractors. In the pilot project of Navarra, it has 
been found that research, training, scheme flexibility, review of individual tasks planned, and clear but concise 
descriptions of farm plans are essential if such actions are to be successfully implemented.
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3    Costings and payment levels

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

3.1  Determining the basis for payment

The pilot project in Navarra looked primarily at the costs of managing particular elements within the plot, rather 
than the cost of making fundamental alterations to the production system. The elements concerned are the 
herbaceous cover and the landscape elements found on the plot, as these are critical for biodiversity. To a large 
extent, the management of the elements, and the typical costs associated with this management, are the same 
regardless of the type of crop that is found on the plot (vineyards, olive groves or almond groves). The presence 
of these elements does not imply significant loss of income from crop production in any of the three crops.

The other crucial factor for biodiversity is the mosaic character of the landscape, with its mix of small, diverse 
plots and structural elements. This landscape structure is associated with a considerable cost in terms of the time 
and complexity involved in managing a farm consisting of dispersed, small, fragmented plots. This factor has 
been considered as an opportunity cost (i.e. the cost of not taking the opportunity to restructure the landscape 
into more efficient, but less diverse holdings with fewer, larger, consolidated plots).

Cost calculations were made on the basis of a plot scoring the maximum number of points under the scheme. 
This means having an herbaceous cover of spontaneous vegetation throughout the parcel for the whole year, 
controlled by grazing, and the maintenance of a sufficient number, size and diversity of landscape features in 
adequate conditions to achieve maximum points. Management options that would not result in the highest 
score, such as sown herbaceous cover, or a herbaceous cover on only part of the plot for part of the year, have 
not been measured.

3.2  Calculating the results-based payments

The calculation is based on the additional costs, opportunity costs and transaction costs of implementing 
farming practices required for the maintenance or improvement of the biodiversity of the perennial crops in the 
Mediterranean mosaic landscape. Due to the mountainous topography and climatic conditions in the study area, 
the income foregone associated with herbaceous covers of these crops was considered negligible. 

The calculation includes:  

•	 Additional cost of activities requiring extra work, such as labour costs associated with; 
vegetation establishment or control; control of herbaceous covers with livestock; and 

Determine 
costing basis

Calculate 
payments in line 
with regulations

Decide link 
between quality 

and payment

Cost non-
productive 
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maintenance of structural elements of high environmental value. 

•	 Opportunity costs by avoiding land re-parcelling or change of the farming type, which leads to 
more time being devoted to farming.

•	 Transaction costs for training, inspection visits and processing of the farmer payments.

3.3 Private transaction costs

In order to accomplish the overall objective of this measure, farmers will have to spend time in training, going 
to meetings and assisting inspection visits, and these costs are included as transaction costs. The cost per hour 
justified by the Government of Navarra (2007) is: 

•	 Training, inspection visits and processing of the aid:

•	 Two hours/ha for time spent on administration and training: €40/ha

3.4 Structure for payments to participants to a) reward existing quality 
and b) incentivise higher quality outputs 

Payment is made as long as there is minimum herbaceous cover for fauna and flora during the critical period 
(which means scoring in indicator A.2. of the scorecard). This was considered to provide a fair starting point 
which recognises and rewards biodiversity production through an improved agricultural herbaceous cover. 

A balance needs to be struck between the payment rates along the scoring bands to incentivise farmers at the 
lower to mid-quality range to aim for higher quality, and to adequately reward higher quality farmers. So the 
payment structure aimed to achieve a balance between incentivising farmers to deliver the highest possible score 
in their plots, while also giving a clear signal that higher quality is rewarded by higher payment levels.

Payment for the optimal condition (total RBAPS score of 10) was calculated based on additional costs, opportunity 
costs and transaction costs, and valued at €600 per hectare per year. Payments rates for the low-medium quality 
scores were set at a level sufficient to cover the cost of farmers’ participation in the scheme, whilst creating 
payment increments to incentivise further progression towards the delivery of higher quality outputs (Table 3).

Table 3. Payment rates for the RBAPS.

Score 1 2 3 4 5 6 7 8 9 10

Payment (€/ha) 0 120 180 240 300 360 420 480 540 600
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3.5 Payment calculations for complementary actions

The RBAPS project in the Mediterranean mosaic farmed landscape of Navarra has developed some complementary 
actions to improve the ecological quality of some of the plots entered in the scheme. Where complementary 
actions were completed it resulted in an increased parcel score, and thus increased farmer payments. This is 
likely to be the case in other RBAPS schemes following wider roll out.

The following table indicates the complementary actions undertaken and their associated payments. This should 
act as a reference for others when devising similar schemes (Table 4).

Table 4. Complementary actions in Navarra and their allocated budget.

  100%	financing 80%	financing
Nest box installation (labour and box/materials) €90/nest box -
New dry-stone hut construction €2,000/ha -
Dry-stone hut restoration €2,000/hut -
Scrub control - €590.04/ha
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4    Implementation 
 

Figure 8. Stages of measure implementation for results-based schemes.

4.1 Spatial targeting and eligibility for measure enrolment 

With a limited budget, new schemes must give careful consideration to targeting resources where it can achieve 
results. Results-based schemes for biodiversity are spatially directed to areas where the biodiversity target can 
be delivered, underpinned by current data on the target distribution at national, regional or possibly finer scale 
resolution. 

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). The criteria to enter the scheme should be 
clearly defined so that there are no doubts on whether farmers may be able to enter the scheme or not. 

In the mosaic landscape of Navarra, a minimum and maximum area was set, farmers with at least 1 participating 
ha, and a maximum of 6. When the call for proposals was completed, the amount of farmers who wanted to 
participate in the project was uncertain. By having an area limit, it avoided having few applicants with big farms 
(which could mean spending a big part of the budget on them and not having enough for other participants), or 
conversely having a lot of applicants with one or two small plots each (which would increase the management 
and administration costs). For future roll-out, selection criteria should be adjusted to the area covered by the 
measure. For example the extension limit criteria could be narrowed, or could be removed, depending on budget 
constraints. 

Once farmers send the application form to enter the scheme, technicians should check whether plots included 
in the applications meet the selected criteria. Then farmers must be informed on whether their plots have 

Review & Evaluation

Eligibility Farm Plan Training and 
guidance Scoring Non-productive 

investments Verification Dispute 
resolution

For perennial crops in the Mediterranean mosaic landscape, the 
selection criteria were:  

•	 Having vineyards, olive groves or almond groves within the target area

•	 Participating with 1 to 6 ha of the selected crop 

•	 Having made an Application for the Basic Payment on these parcels in the previous 
year
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entered the scheme or not, and in the case of rejection, the reasons why they were not accepted provided. After 
a period of time given to farmers in order to make any type of claim or clarification, farmers sign the contract 
to participate in the project.

In Navarra only a small proportion of eligible farmers applied to participate in the project, which is not unusual 
for a new scheme as, understandably, farmers can be wary or reticent of entering into a new scheme. A lesson 
learned is that, besides the information meetings held in the pilot area (in which local stakeholders were 
involved), the RBAPS project needed to be promoted in advance of accepting applications. 

Approximately 25% of the targeted almond groves of the pilot area entered the scheme in Navarra, as well as 15% 
of the olive groves and 4% of the vineyards. The final area accepted for the three crops was very similar, between 
20 and 30 hectares approximately per type of crop.

4.2 Farm plan and advisory support throughout the scheme

Once farmers have been accepted into the scheme, they, together with the help of different specialists involved 
in the scheme, should develop a farm-specific management plan. The farm plan should set out goals for each 
individual plot included in the scheme, aimed at producing favourable conditions for the biodiversity target. 
It serves as a reference document, primarily detailing the land enrolled in the scheme and the various areas 
requiring attention or NPI’s (location, extent, type and cost estimates).

In Navarra, the RBAPS team members worked with each farmer individually to try to achieve the best results at 
each site. The interaction between farmers and the RBAPS team members (who played the role of advisors when 
preparing the farm plans) was important to prepare a clear and unambiguous document which was personalised 
to the needs of the individual farm.

Each farm plan in Navarra comprised the following information: 

•	 Cover sheet with the farmer code and name of the scheme

•	 General map identifying the management units entered by the farmer in RBAPS

•	 Detailed maps showing the location, boundaries, and environmental elements of 
interest of each management unit

•	 Explanatory sheet with information pertinent to contact details and the 
measure	(about	the	management	units	included	in	the	scheme,	identification	of	
environmental management recommendations for each unit, payments rates, etc.)

•	 Explanatory sheet with information pertinent to recommended complementary 
actions (non-productive investments), if required 

•	 Final	sheet	with	a	certificate	signed	by	the	farmer	and	the	coordinator	of	the	project	
in Navarra
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4.3 Training and guidance

Guidance documents

Guidance documents to accompany the scoring assessment and to support the measure should be available to 
farmers and assessors and should be concise, clear, unambiguous and understandable by the intended audiences 
and updated as necessary through the scheme lifetime.

Farmer training

Provision of high quality, targeted and easy to understand farmer training is critical to the success of the 
RBAPS measures. It is also an important mechanism for getting farmers engaged with the scheme and assessing 
its qualities. Sufficient time and resources need to be allocated to farmer training to ensure comprehensive 
understanding of the results indicators and best practice in achieving high quality biodiversity.

In the RBAPS pilot, training was delivered by the RBAPS team. In roll-out, training would be provided by suitably 
trained personnel with expertise in the relevant measures and a solid understanding of farming practices needed 
to deliver the desired optimal biodiversity target.

In the RBAPS pilot, two training days were held, one in 2016 and another one in 2017. They were used to present 
the scheme concept and its aims, and they also provided a useful comparison with prescription-based schemes, 
more widely known by farmers. It focused on the use and understanding of the scoring assessment, the rationale 
for the results indicators and discussion on optimal management to achieve the best possible product (and 
payment).  

For effective implementation of the perennial crops in the Mediterranean 
mosaic, three types of guidance documents were developed and used:

•	 Guidance document on undertaking the scoring assessment

•	 A	plant	identification	A3	picture	guide	to	help	with	the	scoring	assessment

•	 Best practice guidance for optimal achievement of the biodiversity targets

Figure 9. Discussion about plants held among 
the RBAPS member teams and participating 
farmers during the training day of 2016.

Figure 10.	Farmers	helping	each	other	fill	in	the	
scorecard of Navarra during the training day of 
2017. 
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In the pilot area of Navarra, most farmers participating in the training found difficulties evaluating both natural 
and man-made structural elements. They requested additional training to help with the identification of plants, 
with the edges and patches of natural vegetation and the stone walls’ score. In future roll-out farmers may have to 
score their own plots. Therefore, two training days may not be sufficient for farmers to become fully proficient in 
scoring, so may not be able to score their plots alone. However, how to organize it would depend on the number 
of participating farmers, and the areas that farmers come from. In principle, the required effort to participate 
should be minimized, so the training day should take place close to their villages, in small-medium sized groups 
and in a moment of the year that doesn’t coincide with periods of high agricultural activity. It is recommended 
to provide ongoing training with the guidance adjusted until the variation in the score as assessed by farmers 
and the technical team is minimized.

Training for farm advisors and other competent authorities

All potential assessors (farm advisors, inspectors and auditors) will benefit from adequate training, and annual 
refresher training, in order to ensure a consistent approach and assessment. To facilitate the development of the 
scheme over time, the procedures and guidance material should be constantly updated and improved. 

In the RBAPS pilot of Navarra (where, unlike the Irish experience, no established agri-environmental farm 
advisors exist), external evaluators were used to evaluate the scorecard. They had a field training day where 
they evaluated one plot with RBAPS team members. The same day, evaluators scored three RBAPS plots using 
the scorecard. According to external evaluators’ scores, a single day of training can provide external evaluators 
with a strong understanding of the scoring system. In the pilot project in Navarra, the feedback from the 
external evaluators was for informative purposes only, as it was carried out in the second year of the project 
when the scorecard and the guidance documents were complete. However, for a future roll-out of the project 
additional training events should be undertaken at an earlier stage in order to improve their scoring accuracy 
and confidence, and to review and improve the scheme. 

4.4 Scoring assessment

Methods used in the RBAPS pilot in Navarra are detailed here for possible replication or adaptation for use 
elsewhere. Plots assessed in Navarra had different perennial crops (vineyards, olives groves and almond groves) 
of different sizes. In order to assess them, the methodology selected must be effective throughout the range of 
types and scales of perennial crops encountered.

For the assessment of the herbaceous cover, the interior of each plot was visited. This allowed for an assessment 
of its area, the level of scrub encroachment, the level of vegetation management with livestock or indeed damage 
to vegetation, soil or water.

In order to assess the flora species richness, a transect was made within the plot. It consisted of a W shape or 4 
rows in the centre of the plot. The number of different flora species through the transect was recorded.

Some of the plots in Navarra needed to be visited twice a year in order to assess the herbaceous cover, not only 
during the critical period for flora and fauna (May 1st-July 15th) but also outside this period. However, for a roll-
out of the project, herbaceous cover outside the critical period could be declared by the farmer (e.g. along with 
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some photographic evidence) and the auditor (paying agency) could check 10% of the plots (individual farmers 
will not know if their parcels will be checked).

In order to assess the diversity of the natural vegetation and human made structures within the plot, its 
perimeter is investigated. Therefore edges, patches of natural vegetation, water features, isolated trees, dry stone 
walls, dry stone huts, groups of stones, beehives, nest-boxes, or other natural or man-made structures which are 
considered ecologically valuable elements, capable of harbouring biodiversity, are scored. These elements are 
valued according to their size and ecological quality/condition. The structures are not scored in duplicate and 
they are always counted in the section offering more points to the evaluation (e.g. isolated trees present on the 
edge).

Finally, for two of the results indicators on the scorecard, “Natural vegetation edges” and “Dry-stone walls”, 
the binary classification used may need to be developed further on roll-out. Indeed it may be useful to add an 
additional (or two) categories to each to allow for greater variation.

4.5 Non-productive investments 

Permissions from national/regional/local authorities may be required for certain NPIs. 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. 

Most actions developed in this pilot in Navarra have taken place inside the plots, not affecting natural vegetation 
outside their borders, and therefore, no permissions were required. However, when acting outside the plot, 
permission from the regional authorities is needed, e.g. when clearing a natural vegetation patch to favour a 
specific species. 

Permission from local authorities may be required for certain actions, such as building construction. For 
example, in Navarra a farmer built a new dry-stone hut (as part of the non-productive investments), for which 
he had to ask for previous permission to the municipality council (local authority). In other areas, or with other 
actions, a full investigation would have to be carried out into the need for local permissions, since there might be 
more than a single relevant authority involved (not only environmental agents, but also others like archaeology 
authorities).

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

Verification of scoring assessments

The RBAPS team, who assumed the role of agricultural advisor, carried out the scoring assessment of each 
management unit under an RBAPS agreement. However, in order to verify the methodology, it was important 
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that external evaluators score a certain number of management units also.

In Navarra, after a day of training, an independent scoring assessment audit was undertaken to test the developing 
scoring system. In general, the external evaluators score was slightly lower than the RBAPS staff score. However, 
these variations are minimal, particularly when considering the short training period, and resulted in only one 
payment band difference for just one of the five plots assessed.

For future roll-out of the project, experts in agronomy and ecology should also assess the scoring system before 
the call for applicants is made. This will help create a more robust and effective system.

Verification of scheme payments

The database created in the RBAPS project in Navarra was used in the control and verification of payments. 
For each farmer, a payment claim form was created using the Access database. This contained information on 
the plots included in RBAPS, an estimated payment based on plot’s score and the payments for complementary 
actions. All the claim forms and notification of payments were filled in automatically with the information stored 
in the Access database.

The payment claim form was circulated to each farmer for their approval. They had to sign it and note the 
bank account where they wanted the payment to be received and send it to GAN-NIK (project responsible 
in Navarra). This signed document was reviewed by GAN-NIK technicians to check if there was any note or 
comment that should be taken into account. Once the document was validated, the payment was made and the 
payment notice sent to the farmer. It was considered important to have a clear, transparent procedure such as 
this in place for payments to the farmers.

4.7 Dispute resolution

Any disputes arising could be first addressed locally (with the local administrative staff) and if further action was 
needed, the party bringing forward the dispute should do so in writing to the other party in a timely manner, 
outlining the source and nature of the dispute. Any dispute brought to the attention of the RBAPS team should 
be recorded and the RBAPS team should aim to resolve the dispute to the satisfaction of both parties within a 
reasonable timeframe. Any disputes not resolved by the RBAPS team would be brought to a sub-committee of a 
higher level and additional solutions sought until agreement between both parties is reached. 

In Navarra, the dispute mechanism was set out in the RBAPS Terms and Conditions, but it was not required 
during the duration of the project. However, it is necessary to have the dispute mechanism ready, especially in 
wider roll-out where more farmers and more personnel could be involved in the management of the project.
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5    Monitoring and Evaluation

Figure 11. Steps taken when designing and implementing monitoring and evaluation of results-based agri-
environmental schemes.

5.1 Designing a monitoring and evaluation programme for the perennial  
 crops in a mosaic landscape measure

Measuring the success of a measure in terms of achieving its aims is an essential step in the 
process. Assessment of impacts determines if, and to what degree, the measure met its objective. 
In the perennial crops in a mosaic landscape of Navarra, the questions posed were:  

•	 Have there been any changes in the biodiversity target?

•	 To what extent can those changes in the biodiversity target, if any, be attributed to the RBAPS 
option?

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

In order to assess the success of this measure, representative monitoring parameters were selected based on their:  

•	 Ease	(relatively)	of	identification.	

•	 Practicability to monitor, 

•	 Fit with the resources (personnel, cost) available for monitoring.

•	  Best use of expertise of members within the project team.

5.2 Baseline monitoring and evaluation of scoring assessments

Management units (plots) in the scheme and non-scheme farms were the basic level of monitoring in RBAPS. 
The number of monitoring sites selected for each measure was based on resources and the timeframe available, 
as well as the requirements for robust statistical analysis. For the perennial crops in the Mediterranean mosaic 
landscape, monitoring of the biodiversity target indicators was completed on a sample of 21 management units, 
which includes plots from each crop type (vineyards and almond and olive groves), with plots both inside and 
outside of the RBAPS scheme represented.

The management units selected for monitoring fulfilled a number of selection criteria, which were defined in 
order to avoid, as much as possible, the influence of environmental, physical, and other external factors on the 
results.
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The biodiversity monitoring groups need to be directly related to the biodiversity target. At the beginning 
of the Navarra pilot, monitoring was proposed for plants (diversity and abundance on the plot), butterflies, 
grasshoppers, dragonflies, insect availability, reptiles, birds and wild mammals associated with well-preserved 
mosaic landscapes. 

Plant species and butterflies appeared to adequately answer questions relating to the presence of biodiversity in 
this trial in Navarra. Grasshoppers and dragonflies were occasionally present and no clear patterns among type 
of crops or group of monitoring sites were observed.

The experience of this pilot suggests the methodology followed as well as other monitoring indicators should be 
reconsidered. The groups of reptiles and wild mammals were not assessed because the data gathered was very 
scarce. Their presence was rare in the plots and insufficient data was collected to make a statistical analysis. In the 
case of insects, this monitoring indicator had to be discarded because some agricultural practices interfered with 
the sampling process by inadvertently destroying insect traps. It is not known what the results would have been 
using a different methodology. Finally, bird analysis was abandoned because species presence was not related 
to the plot’s characteristics, but was instead associated with those of the surrounding fields. It is suggested this 
would make birds a crucial element to include in a landscape-scale assessment on future roll-out.

5.3 Monitoring measure impacts

Central to the success of a results-based payments measure is the robustness of the scorecard. Flora species 
richness and diversity indices were positively correlated with the diversity of the herbaceous cover (part A of the 
scorecard of Navarra). These correlations were found for all the measured indices (species richness, Shannon 
diversity index, Simpson diversity index) except for Pielou’s evenness (Table 5). On the other hand, no indicators 
were directly correlated to structures of shelter for biodiversity (part B of the scorecard). The lack of significant 
correlations (with part B) could be related to the monitoring process rather than the design of the scorecard. 

For a future roll-out of this or similar project, it is advised to carry out more baseline field work, so that 
monitoring indicators which provide little information can be discarded at an early stage and subsequently new 
ones defined. In addition another monitoring indicator should be identified for the boundaries of the plots, e.g., 

Criteria used to select the monitoring sites (both RBAPS and control) in Navarra:

•	 The crop has to be managed (non-abandoned). (An exception for 3 plots of 
abandoned almond trees was made).

•	 Old crops.

•	 Size of the plot within the range of the average - plus-minus the standard deviation, 
of the total plots included in the project.

•	 Sunny orientations (all orientations except for North, North-East and North-West).

•	 Plots used by different farmers.

•	 Minimum separation distance of 100 meters among plots.
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floristic surveys on plots’ edges. It is also necessary to predict the scale of work, since very small plots require 
specific indicators. 

Diversity of the herbaceous cover (part A of the scorecard) was positively correlated with the maximum relative 
annual abundance of butterflies inside monitoring sites (Table 5). Further relationships between butterflies inside 
monitoring sites and flora also showed that the abundance of butterflies is significantly (positively) influenced 
by all variables of flora species richness and diversity except for Pielou’s evenness. This seems to indicate that 
farmers who leave a high quality herbaceous cover in the plots create favourable conditions for the presence of 
butterflies. 

Table	5.	Spearman’s	Rho	correlation	coefficients	among	monitoring	indicators	and	RBAPS	scores.	Abbreviations	
of flora diversity indices: S, species richness; H, Shannon diversity index; D, Simpson diversity index, J, Pielou’s 
evenness. Abbreviations of RBAPS scores: A, diversity of the herbaceous; B1, diversity of natural vegetation; 
B2,	natural	and	built	structures.	Bold	values	represent	significant	differences	(P	<	0.05).	Significance	levels:	***	
P	<	0.001;	**	P	<	0.01;	*	P < 0.05; + P < 0.1.

RBAPS 
score

Flora Butterflies Grasshoppers Dragonflies

S H D J Edge Inside Outside Edge Inside Edge Inside

A 0.83*** 0.83*** 0.83*** 0.15 0.260 0.66** -0.160 -0.040 0.330 0.110 0.350

B1 -0.16 -0.13 -0.14 0.06 0.040 -0.030 -0.030 -0.120 0.240 -0.280 -0.20

B2 0.19 0.22 0.22 0.3 0.120 0.050 -0.370 -0.360 0.20 0.050 -0.020

5.4 Overall measure evaluation

Receiving feedback from various stakeholders involved in the project is essential in order to continue improving 
the measure. As part of RBAPS monitoring process, a series of questionnaires were completed by farmers at key 
stages in the project (scheme entry, mid-term and at the end of the scheme). These attitudinal questionnaires 
explored the general state of knowledge and outlook towards the environment and results-based schemes. In 
Navarra, most participating farmers had never taken part in an agri-environmental scheme and had never heard 
of the results-based schemes before. They agreed with the system because it is compatible with their farming 

Butterflies as a monitoring indicator:

Butterflies appeared to be a very good candidate 
as an indicator group for monitoring perennial 
crops in the Mediterranean mosaic landscape.

They are easy to see, move on a small scale, 
respond well to the herbaceous cover, and within 
the group there are somethreatened species 
included in the Habitat Directive. 

Furthermore, monitoring could potentially be 
undertaken by farmers themselves.

Figure 12. Marsh fritillary butterfly in 
an olive tree of a participating plot of 
RBAPS in Navarra. 
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activities and the payment is proportional to the results obtained. They considered a score-based approach more 
significant than a prescription-based approach because they can see the results and learn about high nature value 
on their farmed land. Moreover, they consider that the RBAPS project has improved their attitude towards, and 
knowledge of, plant and animal species. 

Farmers were also provided with a short evaluation form after year 2 training, assessing their views on the usability 
and comprehension of the scoring assessment and results indicators. Although in general they considered that 
all of the indicators were easy to assess, most of them found that the most difficult part of the scorecards was the 
identification of plant species (indicator A1 of the scorecard). Some farmers considered that help by technicians 
is necessary and most of them trust technicians’ scores. Therefore, for a future roll-out of the measure more time 
and resources should be allocated to farmer training, for them to properly understand the scorecard and be able 
to score plots on their own.

Moreover, in order to inform any potential roll-out of a mosaic perennial crop measure in Navarra, or similar 
region, the scorecard developed under RBAPS was also evaluated by relevant external organisations. These 
external evaluators were asked to complete an opinion questionnaire to assess how easy it was for them to apply 
the scoring system, and to express their general opinion about the RBAPS project. Their responses highlighted 
which indicators are the most difficult to score. All of them considered that it is a fair scoring system because it 
takes into account different elements and the scoring is properly structured. 

5.5 Review of scheme and adaptation

The design of the scheme and measure should have a flexible approach allowing for the integration of feedback 
from the monitoring programme and wider evaluation process. The input of timely, relevant information is 
required to ensure the most efficient integration of the results from the monitoring and evaluation programme 
into the main scheme design.

The principal objectives, guidance and results indicators (and their thresholds) which influence a farmer’s ability 
to deliver the biodiversity target should be robustly established during a pilot phase. If this is not possible, then 
that measure may need a longer development time before roll-out. Scheme evolution should be ongoing, refining 
the developed measure, results indicators and guidance given which enhance provision of the biodiversity target 
and achievement of measure objectives. 

Opinions expressed by participating farmers about the RBAPS project in Navarra:

“RBAPS has made me be aware of many diverse plants that I didn’t know 
about, and it has helped me to practice another way of cultivating my land, 
without moving the soil so much”

“It is very interesting to know you can preserve animals and plants 
through farming. I have learned about names of plants that until this 
project went unnoticed”
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