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About the LIFT research project

Ecological approaches to farming practices are gaining interest across Europe. As this interest
grows there is a pressing need to assess the potential contributions these practices may make,
the contexts in which they function and their attractiveness to farmers as potential adopters.
In particular, ecological agriculture must be assessed against the aim of promoting the im-
proved performance and sustainability of farms, rural environment, rural societies and econ-
omies, together.

The overall goal of LIFT is to identify the potential benefits of the adoption of ecological farm-
ing in the European Union (EU) and to understand how socio-economic and policy factors
impact the adoption, performance and sustainability of ecological farming at various scales,
from the level of the single farm to that of a territory.

To meet this goal, LIFT will assess the determinants of adoption of ecological approaches, and
evaluate the performance and overall sustainability of these approaches in comparison to
more conventional agriculture across a range of farming approaches and geographic scales.
LIFT will also develop new private arrangements and policy instruments that could improve
the adoption and subsequent performance and sustainability of the rural nexus. For this, LIFT
will suggest an innovative framework for multi-scale sustainability assessment aimed at iden-
tifying critical paths toward the adoption of ecological approaches to enhance public goods
and ecosystem services delivery. This will be achieved through the integration of transdisci-
plinary scientific knowledge and stakeholder expertise to co-develop innovative decision-sup-
port tools.

The project will inform and support EU priorities relating to agriculture and the environment
in order to promote the performance and sustainability of the combined rural system. At least
30 case studies will be performed in order to reflect the enormous variety in the socio-eco-
nomic and bio-physical conditions for agriculture across the EU.
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1 Summary

In the present deliverable, D5.3 of the LIFT project we present a framework which evaluates the over-
all sustainability performance by incorporating farm and territorial level. The framework considers the
sustainability along the economic, social and environmental dimensions. Matches and mismatches
between the two spatial levels are considered by weighting farm level performance across said three
dimensions. Weights are context-specific and reflect the importance of each dimension at the territo-
rial level. Further, by evaluating sustainability performance across three different dimensions we are
able to assess the synergies and trade-offs that exist between each and consider how these drive
overall sustainability performance. The framework may also be used to inform policy decision-making
by identifying which farming approaches are most sustainable within a particular case study area, and
by identifying areas of focus to increase adoption rates of said systems.

The deliverable includes three components. First, we provide a brief overview of the literature on
sustainability performance assessments and position the present framework within it. Following this
we provide a detailed explanation of how the framework is constructed, highlighting the input data
used. Second, we apply the framework to five LIFT case study areas, namely Flanders (Belgium), Aus-
tria, Romania, the United Kingdom and France. Here we detail the process of applying the data and
discuss the results and how these can be interpreted. We also demonstrate how these results can be
linked to drivers of change to help inform policy decision-making and identify target areas for increas-
ing adoption of sustainable farming approaches. Finally, we provide insights into the assumptions that
underpin the framework, highlighting the benefits and drawbacks of the proposed approach. We also
provide insights and point of consideration for future application of the framework.

The framework incorporates stakeholder’s sustainability objectives, multicriteria analysis, secondary
data from the Farm Accountancy Data Network (FADN) database, and further descriptive analysis to
present an innovative multi-dimensional and multi-scale approach to evaluating farming approach
sustainability performance. Though the framework has been developed within the LIFT project, it is
highly flexible and can easily be adopted by interested parties outside of the LIFT project.

2 Introduction

It is becoming increasingly evident that creating a more sustainable agricultural system is one of the
core concerns of the 21% century. In Europe, this is perhaps best evidenced by the 10 key objectives
of the new Common Agricultural Policy (CAP), which centres around achieving social, economic and
environmental sustainability (European Commission, 2021). While many studies have evaluated the
sustainability performance of farming approaches across these three sustainability dimensions (i.e.,
economic, social and environmental) (Janker and Mann, 2020; Rossing et al., 2007; Van Cauwenbergh
et al., 2007; Van Passel et al., 2007), the integration of different spatial scales is not always considered
in such analyses (Binder et al., 2010; de Olde et al., 2017). Nonetheless, consideration of spatial as-
pects when evaluating agricultural performance, particularly along the environmental dimension, has
long been acknowledged (Binder et al., 2018; Lindborg et al., 2017; Van Cauwenbergh et al., 2007).
Aside from this, assessments of sustainability in agriculture have also been criticised for lacking a clear
delineation of what is sustainable (Janker and Mann, 2020), as well as for often being too much based
on expert knowledge without adequate consultation of relevant stakeholders (Slatmo et al., 2017).

In this deliverable we propose a novel framework to evaluate the overall sustainability of farming
approaches throughout case study areas in Europe, combining insights from across the LIFT project.
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Specifically, we integrate the farm level sustainability assessment carried out in Niedermayr et al.
(2022), in which farming approach performance was assessed along the economic, social and environ-
mental dimensions, with the territorial level sustainability assessment results derived from Matthews
et al. (2022). We use stakeholder’s sustainability objectives, multicriteria analysis and further descrip-
tive analysis to present an innovative multi-dimensional and multi-scale approach to evaluate the sus-
tainability performance of farming approaches. By integrating both farm and territorial level assess-
ments we are able to internalise the linkages and compromises between the levels into the assess-
ment. Further, by evaluating sustainability performance across three different dimensions we are able
to assess the synergies and trade-offs that exist between each, and consider how these drive overall
sustainability performance. Though the framework has been developed within the LIFT project, it is
highly flexible and can easily be adopted by interested parties outside of the LIFT project. Results from
the implementation of the framework may be used to inform policy decision-making by identifying
which farming approaches are most sustainable within a particular case study area, and by identifying
areas of focus to increase adoption rates of said systems.

We address the critiques of sustainability assessments in agriculture that have been described above
by explicitly integrating evidence from sustainability performances carried out at two spatial levels.

We use the definition of sustainability as defined by Agenda 21, which considers four dimensions:
social, economic, environmental and institutional (United Nations Conference on Environment and
Development, 1992). The environmental dimension is defined by the sum of all bio-geological pro-
cesses and their elements, often referred to as “environmental capital”, while the economic dimen-
sion concerns “man-made capital”. The social dimension concerns individual human beings and their
skills, dedication, experiences and behaviour. The institutional dimension include organisations and
the system of rules governing the interaction of members of a society (United Nations Conference on
Environment and Development, 1992). Finally, we engage with stakeholders across multiple steps of
the framework composition to ensure the assessment is considerate local of knowledge and insights.

The deliverable is structured into 5 sections. Section 1 and the current section 2 provide a summary
and an introduction to the deliverable, respectively. Section 3 introduces the framework and provides
a detailed delineation of its methodology. In section 4 we illustrate the potential of the framework by
applying it to four LIFT case study areas, namely Flanders (Belgium), France, Austria, Romania, and the
United Kingdom. In this section we also highlight the benefits and drawbacks of the proposed frame-
work. Finally, section 5 concludes by reflecting on the potential of the framework to inform policy
decision-making as well as its wider future application.

3 Methodology

We propose a multi-scale sustainability assessment framework in which we combine findings from the
LIFT project. Specifically, we incorporate a multicriteria analysis, stakeholders’ sustainability objective,
and descriptive analysis to reveal the linkages and compromises between farm and territorial level
performance of farming approaches across the three dimensions of sustainability; economic, social
and environmental. Furthermore, we link determinants of adoption to the sustainability of farming
approaches to ensure a holistic overview of sustainability performance and to obtain policy-relevant
recommendations.

The proposed framework adopts a five-step approach as illustrated visually in Figure 1, and as outlined
in detail below.
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Figure 1. Visual representation of the five steps followed in the sustainability assessment framework.

Step 1: Positioning the level of sustainability of the farm. Previous LIFT project work (Niedermayr et
al., 2022) uses Farm Accountancy Data Network (FADN) data to produce diagrams for each case study
area in which the performance of farming approaches is measured across 12 indicators: five economic,
three social, and four environmental. The indicators are aggregated per sustainability dimension for
each farming approach (defined in Rega et al., 2021) to obtain an individual performance indicator for
each dimension. As the four individual environmental indicators considered are composed based on
farm input data (e.g., fertilisers, fuel,...) we supplement the output from step 1 (denoted ‘environmen-
tal 1’) with an additional environmental performance indicator quantifying the performance of farm-
ing approaches based on the potential supply of ecosystem services (ESs). The calculation of the sec-
ondary environmental performance indicator is described in detail in Van Ruymbeke et al. (2021a). In
what follows, we will denote it ‘environmental 2’ indicator.

The number of farming approaches evaluated per case study area is determined by the analyses car-
ried out in Niedermayr et al. (2022). Standard farming is used as a benchmark against which to com-
pare the ecological farming approaches considered in LIFT (Rega et al., 2021). Therefore, standard
farming is always considered in the analysis. Depending on the categorisation of the farms in the FADN
data in the analysis in Niedermayr et al. (2022), each case study may incorporate one, a combination
of multiple, or all of the following farming approaching: agroecological, low-input, integrated, organic,
conservation. Allowing certain farming approaches to co-occur within a case study area poses a risk
for double counting. This is particularly true for the second environmental indicator (quantifying the
performance of farming approaches based on the potential supply of ESs) because this indicator is
calculated based on the performance of underlying farm management practices (Van Ruymbeke et
al., 2021b)%. Therefore, to avoid double counting, farm management practices that are included in
both of the combined farming approaches are only considered once in the calculations of the second
environmental indicator. That is to say, if two farming approaches are combined in which the same
farm management practice is often applied, the performance of this practice on the second environ-
mental indicator is only considered once. The number of farms considered in the sustainability assess-
ment framework in this step is case study-dependent. The output from this step is a single, quantita-
tive value whose scale is dimension-specific. In Figure 2 we demonstrate this step visually for Flanders,
Belgium as an example.

1 The list of farm management practices that are included in each of the five considered farming approaches is included in
Appendix A.
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Figure 2. Step 1 of the sustainability assessment framework: Positioning the level of sustainability of
the farm. An average sustainability score per sustainability dimension for each farming approach is
calculated. An example for Flanders, Belgium.

Step 2: Normalising the sustainability performance indicator. The output from step 1 is a single quan-
titative value whose scale is dimension-specific. In order to aggregate across the dimensions to obtain
an overall sustainability assessment index of a farming approach per case study area, the sustainability
performance indicator per dimension must be normalised such that each dimension is expressed along
the same scale. To achieve this we perform a min-max normalisation in which the lowest and highest
performing farming approaches within each sustainability dimension are rescaled to a scale from 0 to
1. All remaining farming approaches are rescaled respective to the highest and lowest performing
systems. In this way, we are able to aggregate the performance across the various sustainability di-
mensions in step 3. This process of normalisation is illustrated visually for the example of Flanders,
Belgium in Figure 3.
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Figure 3. Step 2 of the sustainability assessment framework: Normalising the sustainability perfor-
mance. The average sustainability score is normalised per sustainability dimension to a scale of 0-1.
An example for Flanders, Belgium.

Step 3: Weighting the score of the four sustainability dimensions. Prior to aggregating the three sus-
tainability dimensions (economic, social, environmental 1, and environmental 2), a weight is at-
tributed to each dimension based on its relative importance within a given case study area. Through
weighting of the dimensions we are able to incorporate trade-offs between the sustainability dimen-
sions on the one hand, and matches/mismatches between farm and territorial level performance on
the other. By incorporating weights that reflect the relative importance of each dimension we allow
for performance in more important dimensions to influence overall sustainability of farming ap-
proaches more strongly. Weights for each sustainability dimension are obtained from Matthews et al.
(2022). There, case study-specific sustainability objectives were identified and scored by stakeholders
for their relevance in improving farming approach sustainability at territorial level. Using these scores,
an average score was calculated for each sustainability objective in each case study area. Sustainability
objectives were then categorised into the three considered sustainability dimensions (economic, so-
cial and environmental), and an average score was then calculated for each dimension. The weight for
the environmental sustainability objectives is equally distributed across the two environmental di-
mensions. In Figure 4 we illustrate this process visually for the example of Flanders, Belgium.
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Figure 4. Step 3 of the sustainability assessment framework: Weighting the score of the four sustaina-
bility dimensions. An average weight per sustainability dimension is calculated using sustainability ob-
jectives. An example for Flanders, Belgium.

Step 4: Towards a quantitative sustainability performance indicator. Through a weighted aggrega-
tion in which the dimension-specific sustainability performance indicators are weighted against the
dimension-specific weights, we obtain an overall sustainability performance indicator for each farming
approach, integrating trade-offs between both dimensions and spatial levels (see Figure 5). The final
output is a quantitative sustainability performance indicator for each farming approach in each of the
considered case study areas. This type of weighted aggregation is an often adopted approach in sus-
tainability indicator calculations (see Singh et al., 2012 for examples).

LIFT-H2020
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Figure 5. Step 4 in the sustainability assessment framework: Towards a quantitative sustainability per-
formance indicator. A weighted aggregation is used to calculate the final sustainability performance
for each farming approach based on the sustainability scores along the different sustainability dimen-
sions. An example for Flanders, Belgium.

Step 5: Linking the key factors influencing the sustainability objectives. The output from step 4 iden-
tifies the relative sustainability performance of each of the considered farming approaches per case
study area. Based on work done in Matthews et al. (2022), this performance can be linked to key
factors influencing the sustainability objectives within a case study area to inform policy decisions.
Matthews et al. (2022) had stakeholders in each case study area fill out an assessment matrix in which
drivers of change were positively or negatively linked to sustainability objectives in high or low adop-
tion scenarios. The relevant farm management practices and farming approaches were identified in
each case study area during a Delphi exercise (Bailey et al., 2021). As such, the high and low adoption
scenarios were defined for each case study area for a pre-determined farming approach(es). This in-
formation is consolidated with the results from step 4, and the relevant scenario for comparison is
selected. If the results from step 4 indicate that low-input systems are the best performing systems in
terms of overall sustainability in a given case study area, and the assessment matrix was filled out for
low-input systems, then a high adoption scenario is selected for inclusion in the framework. Con-
versely, if low-input systems were found to be the worst performing farming approach, then the low
adoption scenario is selected for analysis. This because the goal in the latter scenario will be to limit
the adoption of low-input systems in the case study area.

Once the correct adoption scenario has been selected, sustainability objectives are once again cate-
gorised into the three sustainability dimensions (economic, social and environmental). Within each
dimension, the various drivers of change are considered, and those with the strongest and most con-
sistently positive impact across the objectives are identified (strongest and most consistent negative
impact in a low adoption scenario). This is repeated for each of the three dimensions. The identified
drivers of change can then be used to inform policy decisions as they highlight those drivers which
may have the strongest positive impact on achieving sustainability objectives within a scenario where
the best performing farming approach in terms of sustainability is highly adopted. Conversely, under
a low adoption scenario the identified drivers provide insights into which should be avoided so as to
ensure the least sustainable farming approaches are not over-invested in.

12 | 36



&

4 Results

4.1 Sustainability performance of farming approaches in selected case study areas

We demonstrate the application of the above-described sustainability assessment framework to as-
sess sustainability of specialist field crop farming approaches in Flanders, Belgium. For this we use
output derived from Niedermayr et al. (2022) on the farm level sustainability assessment of farming
approaches in Flanders, combined with output from Matthews et al. (2022) on the link between driv-
ers of change and sustainability objectives at territorial level. While the Flemish case study as defined
within LIFT is made up of the Hageland-Haspengouw region (NUTS3: BE221, BE223, and BE242), the
availability of observations in the FADN dataset for this area in Niedermayr et al. (2022) was too small.
For this reason, this area was expanded in the present work to encompass all of Flanders (NUTS1:
BE2). A total of 55 observations of specialist field crop farms were included in this assessment. Results
of the sustainability assessment of farming approaches in Flanders at the farm level are illustrated in
Figure 6.

Analysis carried out by Niedermayr et al. (2022) using FADN data categorised the specialist field crops
farms in Flanders into three main farming approaches: standard farming, integrated/circular farming,
and the combination of low-input AND integrated/circular farming. A total of 12 indicators are used
to perform this farm level assessment; five indicators which can be categorised under the economic
dimension of sustainability (profitability incl. subsidies, profitability excl. subsidies, profitability excl.
subsidies and incl. costs of own production factors), three which can be categorised under the social
dimension of sustainability (total labour, paid labour, total labour/output), and four which can be cat-
egorised under the environmental dimension of sustainability (fertilisation, plant protection, fuel, and
fallow land). Figure 6 illustrates the sustainability performance of integrated/circular farming and of
low-input AND integrated/circular farming in reference to standard farming in Flanders, Belgium.
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Figure 6. Farm level sustainability assessment for Flanders, Belgium according to the methodology de-
scribed in Niedermayr et al. (2022), calculated using FADN data. Performance is measured for two
ecological farming approaches (integrated/circular; and combination of low-input AND integrated/cir-
cular) compared against standard farming.

Following the procedure described in step 1: Positioning the level of sustainability of the farm, in the
methodology above, the sustainability indicators derived from Niedermayr et al. (2022) are used to
calculate the farm level performance of a farming approach along each of the sustainability dimen-
sions (Table 1). As explained above, all environmental indicators used in Niedermayr et al. (2022) con-
cern the use of external inputs. Therefore, we have supplemented the sustainability dimensions with
a second environmental indicator. This second environmental indicator incorporates the results from
Van Ruymbeke et al., 2021a, where a novel indicator framework is used which incorporates evidence
from secondary literature to evaluate the environmental performance of a farming approach based
on the supply of, and demand for, ESs. The composition of the second environmental indicator is de-
scribed in more detail in section 5.2 in Niedermayr et al. (2022). Through this process of aggregation,
we obtain a single indicator for the economic and social dimensions of sustainability, and two indica-
tors for the environmental dimension for each of the three considered farming approaches in Flan-
ders, Belgium (Table 1).

The indicators listed in Table 1 reflect the performance of each farming approach along each of the
considered dimensions. Indicators have been normalised to a scale of 0 to 1 such that performance
can be more readily compared between farming approaches and between dimensions (step 2: Nor-
malising the sustainability performance indicator). As a result of the normalisation, the lowest per-
forming farming approach in each dimension is attributed a score of 0, while the highest performing
farming approach is attributed a score of 1. Every remaining farming approach is scored between 0
and 1 relative to the highest and lowest performing systems.
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Table 1. Overall sustainability performance of farming approaches for Flanders, Belgium. Table lists
the (normalised) sustainability performance per dimension, as well as the dimension weights and the
overall sustainability performance.

Sustainability performance

Sustainability Standard farm-  Integrated/circu- L.ow-mput AI\.ID Dimension
. . . . integrated/cir- .
dimension ing lar farming . weight
cular farming
Economic 0 0.24 1 1.81
Social 0.92 1 0 1.61
Environmental 1 0 0.38 1 0.75
Environmental 2 0 1 0.97 0.75
Qe 0.30 0.62 0.67
performance

After normalisation, a weight is applied to each dimension based on the scoring of the case study-
specific sustainability objectives by case study-specific stakeholders (Matthews et al., 2022; step 3:
Weighting the score of the four sustainability objectives). The sustainability objectives for Flanders are
listed in Table 5. During a scoring exercise, Flemish stakeholders were asked to provide a score (1, 2,
N (not important), or U (unknown)) for each of the 20 considered sustainability objectives reflecting
their importance within the case study area. The higher the attributed score, the more important the
sustainability objective for the case study area. A total of nine stakeholders were consulted. Scores
were then averaged to obtain a single value quantifying the importance of each sustainability objec-
tive. In a second step, sustainability objectives were categorised into the three sustainability dimen-
sions (economic, social, and environmental) and within each of these dimensions an average was cal-
culated. In this way we obtained a single weighting factor for each sustainability dimension, which
reflects the relative importance of each dimension in a particular case study area. As we incorporated
two environmental indicators in this framework, but only account for one environmental dimension
in the sustainability objectives, we distributed the weight calculated for the environmental dimension
equally across the two environmental indicators. The weights attributed to each dimension are listed
in Table 1.

Finally, the overall sustainability performance of a farming approach is assessed through a weighted
aggregation across the different sustainability dimensions, using dimension weights (step 4: Towards
a quantitative sustainability performance indicator). The final sustainability performance of the three
farming approaches considered for Flanders is listed in Table 2. Here we observe that overall, low-
input AND integrated/circular farming has the highest sustainability performance. Conversely, we ob-
serve that standard farming has the overall lowest sustainability performance. Despite this, looking at
the indicators along the individual sustainability dimensions we can observe that the best and worst
performing farming approaches are not consistent across the dimensions. For example, low-input AND
integrated/circular farming has the highest performance along the economic and environmental 1
indicator (calculated based on FADN), the second highest performance for the environmental 2 indi-
cator (calculated based on potential ES supply), and the lowest performance for the social dimension.
Comparatively, the highest performance along the social and environmental 1 indicators are observed
for integrated/circular farming approach. Standard farming is the lowest or second lowest farming
approach along all dimensions.
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Due to the variation in performance along the different sustainability dimensions between inte-
grated/circular, on the one hand, and low-input AND integrated/circular, on the other hand, the dif-
ference in the final sustainability assessment score between these farming approaches is small. This
highlights the importance of the weights attributed to each dimension. By quantifying the relative
importance of each dimension at the territorial level, the weights serve to integrate a measure of
territorial-level trade-off. In Flanders, the higher weight attributed to the economic as opposed to the
social and environmental dimensions is likely driving the overall higher sustainability score of low-
input AND integrated/circular farming. While some sustainability performance assessments (and
other multicriteria analyses) adopt an approach where the overall performance is only as good as the
worst performing dimension, it was opted not to adopt this approach in this assessment. Specifically,
the normalised nature of our output does not lend itself to this type of analysis. It would hypothetically
be possible that each farming approach considered in a case study area obtained a normalised score
of 0 along one of the three sustainability dimensions. A situation which, under the assumption that
the overall performance is reflected by the worst performing dimension, would result in the overall
performance of each farming approach being equal to 0. As such, none of the considered farming
approaches would be considered better or worse than the others.

The same analysis was performed for four additional case study areas, namely France, Austria, Roma-
nia, and the United Kingdom using indicators calculated with FADN data from Niedermayr et al. (2022).
While we will not provide a detailed description on the calculation process of the overall sustainability
performance of the farming approaches for the remaining four case study areas in this section, the
data used in steps 1 through 5 of these calculations can be found in Appendix B. In the remainder of
this section we will present and describe the results of the overall sustainability performance of the
farming approaches.

From Table 2 we can see that the FADN analysis in France results in a classification of farms into five
separate farming approaches: standard, integrated/circular, low-input, organic, and integrated/circu-
lar AND organic. The results of the present framework applied to French data indicate that of these
five farming approaches, the latter (i.e., integrated/circular AND organic) has the highest sustainability
performance. Looking at the performance for each of the individual sustainability dimensions, we in-
deed see that this farming approach performs the best along the economic and social dimensions.
Along the environmental dimension this is not the case. Here, integrated/circular AND low-input is the
best performing farming approach along the environmental 1 indicator, while organic is the highest
performing system along the environmental 2 indicator. Nonetheless, the relative performance of the
integrated/circular AND organic farming approach is still high in both indicators.

The discrepancy observed in Table 2 between the performance of the farming approaches along the
two environmental indicators highlights the importance of including additional environmental perfor-
mance measures in sustainability assessments. By incorporating an indicator evaluating performance
based on ESs (environmental 2 indicator) we can provide some additional relevant insights which may
otherwise be missed if focussing only on external input data to evaluate environmental performance.
Indeed, a similar observation was expressed by stakeholders in Belgium when presented with the
framework. FADN data was not considered the most appropriate database to use when evaluating
farming approach performance along both environmental and social dimensions. Thus, stakeholders
considered the inclusion of environmental 2 indicator very important in the present framework, even
indicating this should be given a larger share of the environmental dimension weight.
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Table 2. Overall sustainability performance of farming approaches in France. Table lists the sustaina-
bility performance per dimension, as well as the dimension weights and the overall sustainability per-
formance.

Sustainability performance

Sustainability Standard Integrated/ Low-in- Organic I.n tegrated/ Dimension
. . . . put . circular AND )
dimension farming circular . farming . weight
farming organic
Economic 0.00 0.01 0.73 0.01 1.00 1.55
Social 0.73 0.00 0.06 0.55 1.00 1.61
Environmental 1 0.00 1.00 1.00 0.33 0.49 0.87
Environmental 2 0.00 0.80 0.37 1.00 0.75 0.87
Overall
0.23 0.32 0.50 0.41 0.87
performance

Niedermayr et al. (2022) identified four farming approaches in Austria based on FADN data. The results
of the sustainability assessment framework applied to these four systems are shown in Table 3. Here
we can see that, similarly to the French case, integrated/circular AND organic farming approach has
the highest sustainability performance. We can see that this system performs the best out of the four
considered systems along the economic dimension as well and the environmental 1 indicator, but not
along the social dimension and environmental 2 indicator. In Austria, standard farming approach
seems to have the highest performance along the social dimension, while organic system has the high-
est performance along the environmental 2 indicator. It is this high performance of standard farming
along the social dimension that is also driving the overall sustainability performance of this farming
approach, which, unlike in Flanders and France, is not the lowest performing system. Instead, the
framework indicates that integrated/circular system has the lowest sustainability performance in Aus-
tria; likely due to the low performance along the economic and social dimensions.
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Table 3. Overall sustainability performance of farming approaches in Austria. Table lists the sustaina-
bility performance per dimension, as well as the dimension weights and the overall sustainability per-
formance.

Sustainability performance

Integrated/
T Integrated/ . circular . .
Sustainability Standard . Organic Dimension
. ] . circular . AND or- .
dimension farming . farming . weight
farming ganic farm-
ing
Economic 0.07 0.00 0.37 1.00 1.42
Social 1.00 0.00 0.56 0.31 1.43
Environmental 1 0.00 0.79 0.40 1.00 0.72
Environmental 2 0.00 0.76 1.00 0.72 0.72
Overall performance 0.36 0.26 0.54 0.72

Similarly to the Austrian case, in Romania we can see that standard farming does not have the lowest
sustainability performance of all considered farming approaches (Table 4). Instead, the worst perform-
ing approach is integrated/circular farming. The combination of low-input AND integrated/circular
farming has the highest sustainability performance of the four systems considered. Looking at the
performance of the farming approaches along the individual dimensions we observe that low-input
AND integrated/circular farming is indeed the best performer along the social and economic dimen-
sion, and for environmental 1 indicator. While not the highest?, low-input AND integrated/circular
farming is still a strong-performing farming approach along the environmental 2 indicator. Notewor-
thy is that Romania is the only considered case study area in which the environmental dimension was
not attributed the highest weight by stakeholders. Instead, the economic dimension is the highest
weighted dimension.

2 The highest performing farming approach along environmental 2 dimension is integrated/circular.
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Table 4. Overall sustainability performance of farming approaches in Romania. Table lists the sustain-
ability performance per dimension, as well as the dimension weights and the overall sustainability per-
formance.

Sustainability performance

Low-input
Sustainability Standard Intt_egrated/ Low-in- . AND Dimension
. . . circular put farm- integrated/ .
dimension farming . . . weight
farming ing circular farm-

ing
Economic 0.34 0.00 0.99 1.00 1.16
Social 0.94 0.00 0.72 1.00 1.11
Environmental 1 0.00 0.26 0.31 1.00 0.56
Environmental 2 0.00 1.00 0.66 0.81 0.56

Overall performance 0.42 0.21 0.74 0.97

Applying the framework to the three farming approaches considered in the United Kingdom we see
that, unlike in all the previously considered countries, standard farming has a higher sustainability
performance than the two ecological approaches. Indeed, we see that the combination of low-input
AND organic farming has the lowest sustainability performance of the three considered approaches
(Table 5). From the performance scores calculated for the farming approaches along each of the sus-
tainability dimensions (Table 5) we see that standard farming has the highest performance along the
economic and social dimensions, both of which are weighted higher than the environmental dimen-
sion. As a result, despite the two ecological approaches (and particularly the combination of low-input
AND organic) performing the highest along the environmental dimension, standard farming is able to
outperform the ecological approaches in terms of sustainability.

Table 5. Overall sustainability performance of farming approaches in the United Kingdom. Table lists
the sustainability performance per dimension, as well as the dimension weights and the overall sus-
tainability performance.

Sustainability performance

Sustainability Standard Low-input Low-input AND Dimension
dimension farming farming Organic farming weight
Economic 1.00 0.79 0.00 1.74

Social 1.00 0.00 0.19 1.47
Environmental 1 0.00 0.52 1.00 0.71
Environmental 2 0.00 0.89 1.00 0.71

Overall performance 0.69 0.51 0.37

19 | 36



&

4.2 Linking sustainability performance to drivers of adoption

Aside from providing first insights into the sustainability performance of farming approaches in differ-
ent regions, the present study also aims to help inform policy decision-making. This is achieved by
evaluating the results of the framework against the drivers of change identified in the sustainability
assessment matrix for each case study area developed in Matthews et al. (2022). As described in sec-
tion 3, the assessment matrix was filled out by stakeholders in each case study area for the high and
low adoption scenarios of a list of pre-defined case study area-specific farm management practices.
In Flanders, these farm management practices matched those associated with integrated/circular
and/or low-input systems — both of which are found to perform well based on the results of the pre-
sent framework (Table 1). Therefore we consider the sustainability matrix of the high-adoption sce-
nario, as this highlights the drivers of change most likely to have a positive impact on sustainability
under a favourable, high-adoption rate of demonstrated sustainable farming approaches.

The approach taken to identify which drivers of change are key in achieving the sustainability objec-
tives under the assumption of a high rate of adoption of integrated/circular and/or low-input systems
is, first, to categorise the sustainability objectives into the three considered sustainability dimensions:
economic, social and environmental. We demonstrate this process in Table 5 for Flanders. Once this
has been done, we consider which drivers of change have the most consistently positive impact on
the sustainability objectives within each dimension. For Flanders, four of the 20 sustainability indica-
tors listed in Table 5 have been categorised as economic objectives. Across these four objectives, ag-
ricultural policy and technology are the two drivers of change which have the most consistent and
strongest positive impact on the sustainability objectives. Note that the economic sustainability di-
mension was weighted most heavily in the previous section of the framework, implying that achieving
the economic objectives is central in assuring sustainability in the Flemish region. Following this we
can conclude that agricultural policy (e.g., farmer subsidies for the adoption of farm management
practices related to integrated/circular and/or low-input farming approaches) and improved/more af-
fordable technologies are key factors in attaining the economic sustainability objectives. Ten of the 20
sustainability objectives listed in Table 5 have been categorised as social objectives. Here, the most
consistently positive driver(s) of change is less straightforward than for the economic dimension.
Nonetheless, we can see that organisations and advisors seem to have the most consistent positive
impact across the ten dimensions, and thus are considered as a key driver in achieving the sustaina-
bility objectives under a high adoption rate of integrated/circular and/or low-input farming ap-
proaches. The remaining six sustainability objectives in Table 5 have been categorised as environmen-
tal objectives. Here, agricultural policy and organisations and advisors have the most consistent and
strongest positive impact on the objectives.

By linking the sustainability performance indicators with the sustainability assessment matrix, we are
able to draw conclusion about which drivers of change are most important for policy decision-making
process of a specific case study area. This allows us to not only inform how best to achieve the case
study area-specific sustainability objectives, but also which drivers of change are most likely to posi-
tively influence the adoption rates of what are considered the most sustainable farming approaches.
In the example of Flanders outlined above, we can see that agricultural policy, technology, and organ-
isations and advisors are the key drivers of change most likely to have a positive influence on achieving
the sustainability objectives. Likewise, these drivers of change are most likely to promote a high adop-
tion rate of integrated/circular and/or low-input farming approaches in the area, which have been
shown to be the most sustainable farming approaches.
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Table 6. Sustainability assessment matrix assessed for a high-adoption scenario in the Flemish case study area of
Hageland-Haspengouw, Belgium.

Drivers of change

Sustainabil- D1 Dz D3 Da Ds De D7
ity dimen- Sustainability Objectives - isa-
v . Yy Lb) Agricul- Market con Org.anlsa Cli-
sion X sumer Technol- tions Farmer de-
tural condi- . R mate
. . de- ogy and advi- mographics
policy tions change
mand sors
To maintain and develop diverse, vibrant, crea-
tive, and locally distinctive communities, en-
Social 1 | couraging pride in the rural community and co-
hesion within it, recognising the needs and con-
tributions of all individuals]
Environ- 2 To protect and restore natural carbon stores
mental and increase carbon sequestration
To minimise the fragmentation of residential ar-
Social 3 eas by promoting the renovation of existing in-
frastructure as well as planning new infrastruc-
ture as compactly as possible
To promote the sustainable / rational manage-
Environ- a ment of water resources for agriculture, pro-
mental tecting and improving water quality (and the
availability and continuity of the water supply)
. To adapt to anticipated risks of shortages in the
Economic 5 .
water supply for agriculture
Environ- To ensure the sustainable / rational manage-
mental 6 | ment of soils for agriculture, preserving and re-
storing soil quality and quantity
. To stimulate short-chain marketing of farming
Economic 7
and food products
To safely i ibility of ices b
social 8 o safely increase accessibility of services by
foot and by bicycle
To promote the development of (formal and /
or informal) institutions or structures that allow
Social 9 | members of the community to support each
other, according to their own values and norms
e.g. local associations and cooperatives
To enable farmers to feel professional pride in
Social 10 their work, and reconcile the daily reality of be-
ing a farmer with their expectations / percep-
tions of their role / identity
To increase the potential for farming to be an
Economic 11 | economically viable option for making a living /
managing land
. To sustainably maintain and restore hollow
Social 12 . . .
roads in consultation with farmers
. Targeted biodiversity initiatives which contrib-
Environ- L .
13 | ute to the experiencing of nature by those in
mental -
the surrounding area
To enable the agricultural sector, and wider so-
Social 14 | ciety, to adapt to the effects of climate change
which are already unavoidable
To maintain / increase the quality of life, health,
. and well-being associated with the farming life-
Social 15 . o + + + + + + -
style and for the rural community, and minimise
threats to public health
Social 16 To prote(.:t‘/ improve the resilience of rural _ 0 0 . . 0 ?
communities to change
To ensure that landscape features of cultural
Social 17 | heritage or aesthetic value are recognised, con- 0 0 0 ? 0
served, and enhanced
Environ- 18 To conserve and enhance natural biodiversity / " . . 0 0
mental protect endangered species
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Environ-
mental

To conserve, restore, and create semi-natural
habitats and their connectivity (within and out-
19 | side of protected sites), to establish and im-
prove functional and resilient ecological net-
works

To reduce farm vulnerability to external events

) - . + +
/ increase the resilience of farm businesses

Economic 20 + 0 ?

Note: ++ indicates a strong positive link between a driver of change and a sustainability objective, + indicates a positive
link, O indicates no link, - indicates a negative link, -- indicates a strong negative link, and ? indicates an uncertain link
between a driver of change and a sustainability objective.

4.3 Benefits and drawbacks of the proposed framework

The sustainability assessment framework presented here enables us to identify which farming ap-
proaches are most and least sustainable in a given region based on the definition of sustainability along
three dimensions: economic, social, and environmental. By relying on a publicly available dataset (i.e.,
FADN) that is regularly updated, the framework is highly flexible and easy to adopt by interested par-
ties outside of the LIFT project. By engaging local stakeholders in identifying the weights attributed to
each of the considered sustainability dimensions, the framework not only benefits from incorporating
insights from various actors with local expertise, but also from accounting for case study area-specific
characteristics.

Upon presenting the framework to stakeholders in Belgium, Romania and the United Kingdom, a com-
mon point of feedback was the value of the framework for its ability to turn the complex web of di-
mensions underpinning sustainability into output that was simple enough to be useful for policy mak-
ers. The framework was seen as being straightforward, easy to use, and presentable to a non-technical
audience, while also still acknowledging the multifaceted nature of agricultural sustainability. Amongst
the English stakeholders consulted, farmers saw the framework as useful because they could envision
it being used to help justify their personal farm management approaches in a regional context.

While incorporating weights for each sustainability dimension represents a strength of the framework,
stakeholder consultation in Flanders and the United Kingdom raised some concerns on the distribution
of these weights when multiple (averaged) indicators are used to evaluate a single dimension. Partic-
ularly, we use two indicators to evaluate the performance of farming approaches along the environ-
mental dimension. While we initially distributed the weight for the environmental dimension equally
between these two indicators, stakeholders raised some questions regarding this. Because the envi-
ronmental 1 indicator is calculated based on FADN data, which relies on the use of external inputs to
evaluate environmental performance, stakeholders suggested that this indicator should not be given
an equal weight to the environmental 2 indicator. The latter evaluates environmental performance
based on the potential supply of ESs. Stakeholders considered this a more appropriate approach to
evaluate environmental performance. As such, they recommended a higher weight to be given to the
environmental 2 indicator. However, stakeholder opinions on this seemed to differ depending on the
case study area. Stakeholders consulted in Romania considered the equal distribution of the environ-
mental dimension weight between the two indicators adequate as this way the dual nature of the
inputs (FADN data and ESs) are equally captured. Other stakeholders in the United Kingdom said the
distribution of weights should reflect the focus of the sustainability objectives. For example, if the sus-
tainability objectives focussed more heavily on maintain ESs in an area, then more weight should be
given to the ES-based environmental 2 indicator. As a result of these insights, we recommend that
future applications of the framework are carried out through an iterative process, consulting with
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stakeholders at multiple stages along the assessment in order to reflect on the results. Particular at-
tention should be paid to the distribution of the weights between the sustainability dimensions con-
sisting of multiple indicators.

The stakeholders’ concerns regarding the distribution of weights between the two environmental in-
dicators arose from the consideration of FADN data as suboptimal for evaluating environmental per-
formance. For example, stakeholders in the United Kingdom argued that the indicator ‘fertiliser auton-
omy’ (calculated based on fertiliser input data at the farm level) may not accurately reflect environ-
mental performance as performance along this indicator may be poor not because farmers are apply-
ing high-input practices, but because they are taking advantage of low fertiliser prices.

Stakeholders expressed a similar opinion for the social dimension, questioning whether FADN data was
the most appropriate to use in order to evaluate social performance. Some stakeholders stressed that
they saw social sustainability performance mainly in terms of the health and well-being of farmers,
rural communities, and the general public, and felt that these were overlooked in the current set of
indicators. Despite these concerns, it was opted to use the FADN data in this analysis for two reasons.
First, FADN data is very appropriate to evaluate economic performance. And while it is not preferred
to evaluate environmental or social performance, we are able to demonstrate that supplementing the
FADN-based indicators with indicators calculated from other, more appropriate data sources may pro-
vide an elegant way to account for this. One such alternative or supplementary data source to evaluate
social performance of farming approaches may be primary data specifically collected from farmers,
such as the LIFT large-scale farmer survey (Tzouramani et al., 2019) covering more than 1,600 farmers
in 12 countries. Social performance may be more accurately evaluated due to specifically targeted
questions answered by farmers directly. However, this dataset has a limited scope, it is a one-off and
is not regularly updated. This highlights the second reason for which the FADN database was used in
the framework. By employing a widely available database, we are able to expand the potential scope
of the framework, gaining commensurable insights from across different case study areas.

A second concern regarding the dimension weights is their representativeness. As mentioned, weights
were derived from the scoring of sustainability objectives by stakeholders in Matthews et al. (2022).
However, this scoring exercise was not carried out with the idea of obtaining weights for this sustain-
ability assessment framework in mind. As such, the approach adopted by the different partners may
not have been ideal. For example, the number and type of stakeholders engaged in the exercise was
not consistent across the case study areas, and the opportunity to jointly reflect on the weights was
often not provided to the stakeholders. By engaging a large group of stakeholders, representative for
the considered case study area, and by providing these stakeholders with the ability to jointly reflect
on the weights attributed, the accuracy and representativeness of the dimension weights may be im-
proved. As such, we once again highlight the need to engage stakeholders in reflecting on the different
phases of the framework, paying particular attention to the dimension weights before any concrete
conclusion are drawn.

As has been mentioned, the present framework is very flexible to different types of data inputs. We
presented an example of the framework applied to the FADN data, however it should be noted that
the framework can also be applied to other farm level data. The choice to demonstrate the capacity of
the framework using the FADN data was made, as mentioned, because this dataset is widely available
and was made specifically available to LIFT partners for their project research. However, it should be
noted that the final step of the framework (step 5) — in which sustainability performance results of
farming approaches are linked to the drivers of change — relies on results at the case study area level.
In other words, the drivers of change have been linked to the sustainability objectives at the case study
level, while the sustainability performance indicators were calculated at the larger region or country




level (as allowed by the FADN data sample sizes). As such, care should be taken when interpreting the
results of step 5. We neither recommend the use of the framework in its current state to draw concrete
conclusions on the sustainability performance of farming approaches in Europe, nor do we advise its
use, as it stands now, to inform policy decisions. Instead, the framework should be considered as one
potential approach to homogenising the plethora of data and information that is available within and
outside of the LIFT project. Before concrete application in the field of sustainability assessment and/or
policy decision-making, the framework should be finetuned and the drawbacks highlighted above
should be explored in more depth, preferably with the engagement of stakeholders.

5 Conclusion

In this deliverable we present a framework in which we incorporate output from farm and territorial
level sustainability assessments to evaluate the overall sustainability performance of different farming
approaches in Europe, considering economic, social and environmental performance dimensions. We
consider the matches and mismatches between the two spatial levels by weighting the farm level per-
formance of farming approaches across the three dimensions with weights reflecting the importance
of each dimension at the territorial level. Weights are derived subjectively through stakeholder con-
sultation, allowing a great deal of flexibility in the framework while ensuring results remain considerate
of the case study area context.

While the framework’s flexibility, along with its ability to capture a wide variety of complex underlying
datain easily-interpreted output, is arguably one of its main benefits, there are a number of drawbacks
that must be acknowledged. The use of FADN data to evaluate performance of farming approaches
along social and environmental dimensions is perhaps the largest of these drawbacks. While we are
able to partly compensate for this in the environmental sustainability dimension by supplementing the
dimension with a second indicator evaluating environmental performance using ecosystem services,
we have not done the same for the social dimension. As such, caution must be exercised when inter-
preting the sustainability performance results along the social dimension. The framework can be used
to gain first insights on case study area-specific farming approach sustainability performance, but still
requires considerable work before these results can be taken as fact and used in aiding policy decision-
making. Nonetheless, consultation with stakeholders in three different LIFT case study areas indicated
that there is potential, and interest, in the framework’s capacity to aid in policy-making decisions.
Stakeholders across all case study areas suggested that the framework may provide a useful starting
point for initiating sensible debate between different perspectives of sustainability.

The framework is able to make a two-fold contribution to policy decision-making. First, it can be used
to identify those farming approaches which are likely to have the best overall sustainability impact in
an area. Second, the framework can be used to identify which key drivers of change should be targeted
to increase adoption rates of the most sustainable farming approaches and ensure the sustainability
objectives specific to a region are achieved.
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Appendix A

Table Al. Categorisation of farm management practices into farming approaches. X indicates practice
is often associated with, but does not form a defining part of, the farming approach. XX indicates prac-
tice forms a defining part of the farming approach.

Farm management practice Agroecologi- Or- Low-in- Inte- Conserva- Stand-
cal ganic put grated tion ard

Agri-environmental schemes X XX X X

Agroforestry XX X X

Alternative weed management XX XX X X

Biological N fixation XX XX X XX

Biological pest control XX XX X X

Conservation tillage X X X X X

Cover crops XX XX X X X

Crop livestock integration XX X

Crop residue management XX X X XX XX

Crop rotation XX XX X X X XX

Extensive livestock systems XX XX XX

Intercropping XX X

Low agrochemical pesticide in-

put XX

Low fertiliser input X X XX X

Low mechanisation X X X X XX

Mulching XX XX X X X

Precision farming X XX

Selection of breeds XX X X X

Semi-natural habitats XX X X X

Spatial heterogeneity XX X X X

Sustainable grazing XX X X X

Sustainable water manage-

ment XX X X

Use of chemical fertiliser in- XX X

puts

Use of chemical pesticide in- XX X

puts

Use of organic fertilisers XX XX X

Use of organic pesticides XX XX X
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Appendix B

France
Step 1 Step 2 Step 3 Step 4 —— Steps
S Ll e o Linking the key factors
Positioning the level of Normalising the \Weighting the score of Towards a quantitative iofhiantinmtha
sustainability of the sustainability the four sustainability sustainability sustainabgilit
farm performance indicator dimensions performance indicator e ¥
objectives
Sustainability score
Integrated/
circular
Sustainabilit dimension Integrated Low- AND
indicators Standard /circular  input Organic  organic
Profitincl. subsidies 0,00 0,40 11,65 0,25 14,86 Integrate
o Profit excl. subsidies 0,00 -0,16 0,37 -0,14 0,86 d/circular
E Profit excl. subs. and incl. costs of inabil Low- AND
§ own production factors 0,00 -0,60 -0,18 -0,29 0,38 dimension Standard d/circular input Organic  organic
' Cashflow to assets ratio 0,00 0,06 0,51 0,46 0,75 Economic 0,00 0,04 2,53 0,04 3,45
Net worth to assets ratio 0,00 0,48 0,31 -0,08 0,40 Social 0,00 048 -0,43 -0,12 0,18
— Total labour 0,00 -0,48 -0,44 0,05 0,26
'S Paid jobs 0,00 0,01 -0,02 0,09 0,65 i 1 0,00 7,30 7,30 2,42 3,61
@ Labour productivity 0,00 -0,95 -0,84 -0,50 -0,38 Environmental 2 0,27 0,89 0,56 1,05 0,86
® Feed autonomy (own feed) 0,00 0,91 0,50 0,55 0,85
§ Feed autonomy (grass) 0,00 081 1006 10,75 0,78
E Feed autonomy (concentrate) 0,00 13,86 11,00 0,24 15,51
= Fuel autonomy 0,00 -0,05 14,09 0,07 0,14
S Veterinary autonomy 0,00 0,30 0,85 0,50 0,75

Figure B1. Step 1 of the sustainability assessment framework: Positioning the level of sustainability of
the farm, as calculated for the French case study area. An average sustainability score per sustainability
dimension for each farming approach is calculated.

Step 5
Step 1 Step 2 Step 3 Step 4 - P
e i o == Linking the key factors
Positioning the level of Normalising the Weighting the score of Towards a quantitative influencing the
sustainability of the sustainability the four sustainability sustainability sustainabilit
farm performance indicator dimensions performance indicator A ¥
objectives
Integrate Integrated
d/circular [circular
Sustainability Integrate Low- AND inabilit Low- AND
dimension Standard d/circular input Organic  organic dimension Standard /circular  input Organic  organic
Economic 0,00 0,04 2,53 0,04 3,45 Economic 0,73 0,00 0,06 0,55 1,00
Social 000 048 043  -012 0,18 Social 0,00 0,01 0,73 0,01 1,00
11 0,00 7,30 7,30 2,42 361 i 11 0,00 1,00 1,00 0,33 0,49
Environmental 2 0,27 0,89 0,56 1,05 0,86 Environmental 2 0,00 0,80 0,37 1,00 0,75

Figure B2. Step 2 of the sustainability assessment framework: Normalising the sustainability perfor-
mance, as calculated for the French case study area. The average sustainability score is normalised per
sustainability dimension to a scale of 0-1.

LIFT-H2020 Page 2835



LIFT — Deliverable D5.3

Step 1

Positioning the level of
sustainability of the

farm

Step 2
Normalising the
sustainability

Step 3

Weighting the score of
the four sustainability

performance indicator dimensions
Average weight
Sustai ility per inabilit
Economic 36 1,50
Economic 37 1,80
Economic 38 1,71
Economic 39 1,67
Social 18 1,78
Social 19 1,70
Social 20 1,71
Social 21 1,83
Social 22 1,43
Environmental 1 1,60
Environmental 2 1,80
Environmental 3 1,60
Environmental 4 1,44
Environmental 5 1,50

Step 4

Step 5

Linking the key fact
Towards a quantitative INKINGILhe key 1actors
sustainability

performance indicator

influencing the
sustainability
objectives

Average weight
per sustainability

dimension

155

173

Figure B3. Step 3 of the sustainability assessment framework: Weighting the score of the four sustain-
ability dimensions, as calculated for the French case study area. An average weight per sustainability
dimension is calculated using sustainability objectives.

Step 1

Positioning the level of
sustainability of the

Step 2
Normalising the
sustainability

farm performance indicator
Normalised sustainability score
Integrated |  Average
[circular weight per
Sustainability Integrated Low- AND sustainability
dimension Standard /circular input Organic  organic dimension
Economic 0,73 0,00 0,06 0,55 1,00 1,55,
Social 0,00 0,01 0,73 0,01 1,00 1,61
11 0,00 1,00 1,00 0,33 049 0,87
Environmental 2 0,00 0,80 0,37 1,00 0,75 0,87

eighting the score of

Wi
the four sustainability

Sj

Step 3

dimensions

_ i xiw;
2w

Step 4

Step 5

influencing the
sustainability
objectives

Linking the key fact
Towards a quantitative INKNENE (B Iactofs
sustainability

performance indicator

Weighted average

final sustainability performance
Integrated
[circular

Integrated/ Low- AND
Standard circular input Organic  organic

0,23

032 0,50 041 0,87

Figure B4. Step 4 in the sustainability assessment framework: Towards a quantitative sustainability
performance indicator, as calculated for the French case study area. A weighted aggregation is used to
calculate the final sustainability performance for each farming approach based on the sustainability
scores along the different sustainability dimensions.
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Austria
Step 5
Step 1 Step 2 Step 3 Step 4 Uit ze i
e i ¢ sy s inki rs
Positioning the level of Normalising the Weighting the score of Towards a quantitative inf%uencing the
sustainability of the sustainability the four sustainability sustainability siistainabilit
farm performance indicator dimensions performance indicator - ¥
objectives
Sustainability score
Integrated
[circular
Sustainability dimension Integrated AND
indicator Standard /circular  Organic organic AR
, Profitability incl subsidie: 0,00 038 048 1,18 A"e'a‘“"s“'"ab""y“:"f e
E Profitability excl. subsidie 0,00 004 003 0,40 /",e‘h
g Profitability excl. subsidie 0,00 073  -016 0,30 —— [S— ::;" 5
8 Cashflow/ assets 000 002 014 0,08 ustainabiity it - )
dimension Standard /circular  Organic  organic
Net worth / assets 0,00 0,28 0,04 0,27 .
Economic 0,00 -0,03 011 0,33
— Total labour 0,00 -0,50 -0,26 -0,21 5
g Social 0,00 -0,52 -023 -0,36
@ Paid labour 0,00 -0,27 -0,04 -0,17 2 =
3 1 0,00 059 030 0,75
Hotallaholle/ ottpit 000 07 000  “O7) Envionmen@l2 0,33 108 132 1,08
= UAA for livestock 0,00 0,80 0,70 1,37 - s - s
'.E Grassland share 0,00 0,22 0,72 0,48
£ Concentrate feed 0,00 1,39 -0,18 1,34
£ Fuel 0,00 0,09 0,07 -0,07
* Veterinary 0,00 0,46 0,20 0,65

Figure B5. Step 1 of the sustainability assessment framework: Positioning the level of sustainability of
the farm, as calculated for the Austrian case study area. An average sustainability score per sustaina-
bility dimension for each farming approach is calculated.

Step 1 Step 2 Step 3 Step 4 _ Step5
G o st o sy g Linking the key factors
Positioning the level of Normalising the Weighting the score of Towards a quantitative . .
sustainability of the sustainability the four sustainability sustainability sustainabgilit
farm performance indicator dimensions performance indicator Iy
objectives
Average sustainability score Normalised sustainability score
Integrated Integrated
[circular [circular
Sustainability Integrated AND Sustainability Integrated AND
dimension Standard /circular  Organic organic dimension Standard /circular  Organic organic
Economic 0,00 -0,03 0,11 0,33 Economic 0,07 0,00 037 1,00
Social 0,00 052 -023 -0,36 Social 1,00 0,00 0556 0,31
i 11 0,00 059 030 0,75 Environmental 1 0,00 0,79 0,40 1,00
Environmental 2 0,33 1,08 132 1,04 Environmental 2 0,00 0,76 1,00 0,72

Figure B6. Step 2 of the sustainability assessment framework: Normalising the sustainability perfor-
mance, as calculated for the Austrian case study area. The average sustainability score is normalised
per sustainability dimension to a scale of 0-1.
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Step 1 Step 2 Step 3 Step 4 L Stepid
e b2 ey N s . o Linking the key factors

Positioning the level of Normalising the Weighting the score of Towards a quantitative influencing the

sustainability of the sustainability the four sustainability sustainability : g :
o z g arie sustainability

farm performance indicator dimensions performance indicator ©
objectives

5 sl z Average weight
—— Sustainability Average weight per 4N

Sustainability ——— inability obiecti per sustainability
dimension 3 dimension
Economic O3 1,29
E i O 143

conomic s 142
Economic O 147
Economic O;s 1,50
Social O, 1,21
Social Os 1,43

ial O, 1,47

Socia s 1,44
Social 0, 1,47
Social Oy 1,50
Social Oss 1,53
Environmental O, 1,29
Environmental Os 1,40
Envir tal O 1,46

nvironmen 7 143
Environmental Ou 147
Environmental Oiz 1,50
Environmental Ou 1,50

Figure B7. Step 3 of the sustainability assessment framework: Weighting the score of the four sustain-
ability dimensions, as calculated for the Austrian case study area. An average weight per sustainability
dimension is calculated using sustainability objectives.

Step 5
Step 1 Step 2 Step 3 Step 4 .
T - =, b = Linking the key factors
Positioning the level of Normalising the Weighting the score of Towards a quantitative influencing the
sustainability of the sustainability the four sustainability sustainability sustainabilit
farm performance indicator dimensions performance indicator objectivesy
Average sustainability score

Integrated Average z PHET

Jcircular weight per Final sustainability perfom:::lcemtEd
Sustainability Integrated AND sustainability i S %
dimension Standard /circular  Organic  organic dimension Integrated ::;“ &
Economic 000 003 011 033 1,42 e /Cir‘fuhr e o
Social 0,00 052  -023 -0,36 1,43 -

i 1 0,00 0,59 0,30 075| 0,72| by o e, Weighted average L L 2 Lt

Environmental 2 0,33 108 1,32 1,04 or ¢ _ 1XijWi

4 Tiw

Figure B8. Step 4 in the sustainability assessment framework: Towards a quantitative sustainability
performance indicator, as calculated for the Austrian case study area. A weighted aggregation is used
to calculate the final sustainability performance for each farming approach based on the sustainability
scores along the different sustainability dimensions.
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Romania
Step 5
Step 1 Step 2 Step 3 Step 4 o P
. ik %, o o, Linking the key factors
Positioning the level of Normalising the Weighting the score of Towards a quantitative influencing the
sustainability of the sustainability the four sustainability sustainability sustiability
farm performance indicator dimensions performance indicator Sl
objectives
Sustainability score
Integrated Low- Low-input AND
Sustainability dir ion indi [circular  input integrated/circular
Profitability
rr(:ﬁ::l: sliittges 000 048 s 113 Average sustainability score
E it 0,00 058 123 0,94 slxstam'abuluty Infeyated !.uw— }ow—mput Al'\ln
- . dimension Standard /circular  input integrated/circular
£ Profitability
& excl. subsidies and incl. £ = 6o 045 § G
costs of own production factors 0,00 -0,86 0,82 0,69 Loromi = 85 2
Cashflow / assets 0,00 048 0,87 1,35 Sad 0,00 036 0,08 0,02
Net worth / assets 0,00 0,12 0,12 0,19
— Total labour (AWU) 0,00 0,25 0,01 0,00
'§ Paid labour (persons) 0,00 0,21 0,08 0,02 : i1 o6 Giie §i5 Gk
“ Total labour / output 0,00 061 018 0,05 AOTTEAEI 555 o 0:57 o
B UAA for livestock 0,00 0,67 0,21 0,67 : ’ '
g Grassland share 0,00 1,08 0,05 1,19
§ Concentrate feed 0,00 0,30 0,02 0,43
£ Fuel 0,00 20,76 0,75 0,59
& Veterinary 0,00 047 0,34 0,18

Figure B9. Step 1 of the sustainability assessment framework: Positioning the level of sustainability of
the farm, as calculated for the Romanian case study area. An average sustainability score per sustain-
ability dimension for each farming approach is calculated.

Step 5
Step 1 Step 2 Step 3 Step 4 o p
i 22 Lt o S Linking the key factors
Positioning the level of Normalising the Weighting the score of Towards a quantitative P
sustainability of the sustainability the four sustainability sustainability sustainabéi’li’(
farm performance indicator dimensions performance indicator A ¥
objectives
Average sustainability score Normalised sustainability score
Sustainability Integrated Low- Low-input AND
dimension Standard /circular  input integrated/circular Sustainability Integrated Low- Low-input AND
dimension Standard /circular  input integrated/circular
Economic 0,00 045 0,85 0,86
Economic 034 0,00 0,99 1,00
Social 0,00 0,36 0,08 0,02
Social 054 0,00 0,72 1,00
Environmental 1 0,00 0,16 0,19 0,61
Environmental 2 0,19 0,77 0,57 0,66 Environmental 1 0,00 0,26 0,31 1,00
Environmental 2 0,00 1,00 0,66 0,81

Figure B10. Step 2 of the sustainability assessment framework: Normalising the sustainability perfor-
mance, as calculated for the Romanian case study area. The average sustainability score is normalised
per sustainability dimension to a scale of 0-1.
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Step 1 Step 2 Step 3 Step 4 - e
e b 0 R, s = o Linking the key factors
Positioning the level of Normalising the Weighting the score of Towards a quantitative influencing the
sustainability of the sustainability the four sustainability sustainability sustainabgilit
farm performance indicator dimensions performance indicator i ¥
objectives
Average weight per
Sustaina bility Sustainability ~ Average weight per sustainability
dimensi bjecth inability objecti dimension
Economic 4 1,05
Economic 18 1,19 1,16
i 19 1,24
Social 1 1,00
social 7 1,09
Social 8 1,13
Social 9 1,13 L
Social 1 1,09
Social 20 1,24
Environmental 2 1,00
Environmental 3 1,04
Environmental 5 1,09
Environmental 6 1,09
Environmental 10 1,14
Environmental 12 1,09 1,12
Environmental 13 1,18
Environmental 14 1,18
Environmental 15 1,22
Environmental 16 1,14
Environmental 17 1,10

Figure B11. Step 3 of the sustainability assessment framework: Weighting the score of the four sustain-
ability dimensions, as calculated for the Romanian case study area. An average weight per sustainabil-
ity dimension is calculated using sustainability objectives.

Step 5
Step 1 Step 2 Step 3 Step 4 . p
o it —— ST Linking the key factors
Positioning the level of Normalising the Weighting the score of Towards a quantitative ifliendinethe
sustainability of the sustainability the four sustainability sustainability ; g .
oo < B I sustainability
farm performance indicator dimensions performance indicator T
objectives
Normalised sustainability score
Average weight
egl Low- Low-input AND per inability
dimension Standard /circular  input integrated/circular| dimension final sustainability performance
Economic 0,34 0,00 0,99 1,00/ 1,16 Integrated Low- Low-input AND
Standard /circular  input integrated/circular
social 094 0,00 072 1,00| 1,11
Weighted average 042 021 0,74 0,97
ZI Xi i W
140
11 000 026 031 1,00 ose| Sj =~ —
Environmental 2 0,00 1,00 0,66 0,81 0,56 21 w;i

Figure B12. Step 4 in the sustainability assessment framework: Towards a quantitative sustainability
performance indicator, as calculated for the Romanian case study area. A weighted aggregation is used
to calculate the final sustainability performance for each farming approach based on the sustainability
scores along the different sustainability dimensions.
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United Kingdom

Step 5
Step 1 Step 2 Step 3 Step 4 inkingth E i
L ot S& 2. e en. o inking the key factors
Positioning the level of Normalising the \Weighting the score of Towards a quantitative inleguencing e
sustainability of the sustainability the four sustainability sustainability tainabilit
e . : e sustainabili
farm performance indicator dimensions performance indicator i ¥
objectives
Sustainability score
Low- Low-input
inability di ion indi Standard input AND organic
Profitability
incl. subsidies 0,00 0,05 0,05 S
profitability Average sustainability score
£ excl subsidies 000  -032 0,92 Sustainability low-  Low-input AND
2 Pprofitability dimension standard input  organic
‘.“‘3 excl. subsidies and incl. .
costs of own production factors 000  -022 -0,07 Economic 000| _ -005 0,22
Cashflow / assets 0,00 0,09 -0,18 .
Net worth / assets 000 018 0,03 socl 000 :013 =0.40
= Total labour 0,00 -0,24 -0,02
'8 Paidlabour 0,00 -0,27 -0,05 :
“  Total labour / output 0,00 0,13 0,24 L 1 0,00 0.3 1,38
= Environmental 2 0,30 084 0,91
s
g Fertilsation 000 081 1,87
§  Plantprotection 0,00 0,73 1,35
s Fuel 0,00 0,86 1,13
w Fallow land 0,00 0,50 1,18

Figure B13. Step 1 of the sustainability assessment framework: Positioning the level of sustainability of
the farm, as calculated for the United Kingdom case study area. An average sustainability score per
sustainability dimension for each farming approach is calculated.

Step 5
Step 1 Step 2 Step 3 Step 4 5 o B
SO 5 ¢ gy sy g Linking the key factors
Positioning the level of Normalising the Weighting the score of Towards a quantitative . —.
sustainability of the sustainability the four sustainability sustainability sustainabgilit
farm performance indicator dimensions performance indicator - y
objectives
Average sustainability score Normalised sustainability score
Sustainability Low- Low-input AND Sustainability Low- Low-input
dimension Standard input organic dimension Standard input AND organic
Economic 0,00 -0,05 -0,22 Economic 1,00 0,79 0,00
social 000  -013 -0,10 Social 1,00 0,00 0,19
i 11 0,00 0,73 1,38 i 1 0,00 0,52 1,00
Environmental 2 0,30 0,84 0,91 Environmental 2 0,00 0,89 1,00

Figure B14. Step 2 of the sustainability assessment framework: Normalising the sustainability perfor-
mance, as calculated for the United Kingdom case study area. The average sustainability score is nor-
malised per sustainability dimension to a scale of 0-1.
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Step 3

Step 4 StepEs

i . S . Linking the key fact
Positioning the level of Normalising the Weighting the score of JTowards a quantitative n Amg e .ey 2C005
oo e A o influencing the
sustainability of the sustainability sustainability

farm performance indicator

the four sustainability

dimensions

Sustainability Sustainability Average weight per
dimension objective sustainability objective

Economic 12 1,86
Economic 13 2,00
Economic 15 1,77
Economic 2 1,67
Economic 18 1,53
Social 2 182
Social 3 1,86
Social 7 1,58
Social 8 1,33
Social 9 155
Social 14 125
Social 16 1,45
Social 17 1,26
Social 18 1,15
Environmental 3 1,38
Environmental 4 19
Environmental 5 143
Environmental 6 122
Environmental 10 1,42
Environmental 11 1,53
Environmental 1 1,50

Average weight per

performance indicator

sustainability
objectives

sustainability dimension

1,74

147

142

Figure B15. Step 3 of the sustainability assessment framework: Weighting the score of the four sustain-
ability dimensions, as calculated for the United Kingdom case study area. An average weight per sus-
tainability dimension is calculated using sustainability objectives.

Step 1 Step 2

Normalised sustainability score | Average weight per
Sustainability Low- Low-input sustainability
dimension Standard input AND organic dimension
Economic 1,00 0,79 0,00 1,74
Social 1,00 0,00 0,19 1,47]
11 0,00 0,52 1,00} 0,71]
Environmental 2 0,00 0,89 1,00 0,71

Step 3

Step 4 Hep o

influencing the

Linking the key fact
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_ 2hxijw
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Weighted average

Final sustainability performance
Low- Low-input
Standard input AND organic

0,69 0,51 0,37

Figure B16. Step 4 in the sustainability assessment framework: Towards a quantitative sustainability
performance indicator, as calculated for the United Kingdom case study area. A weighted aggregation
is used to calculate the final sustainability performance for each farming approach based on the sus-
tainability scores along the different sustainability dimensions.
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