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Abstract: The installation of flower strips in simplified agricultural landscapes has been promoted as
a tool to improve pollination services. While the effectiveness of flower strips in increasing pollinator
visitation and yield is well-established, the social and economic feasibility of this measure remains
unclear. Here, we evaluated the economic efficiency and social feasibility of installing flower strips
to promote pollination under different scenarios of subsidy. A 2-year experiment was implemented
by comparing sunflower fields with and without installed flower strips in central Spain, along with
local farmer opinions obtained via a focus group. Flower strips significantly increased wild bee
visitation to sunflower heads in the second year after implementation, with seed set being 11% higher
on average in fields that had flower strips. Cost–benefit analysis revealed that investment in flower
strips would be recovered by 4–5 years after installation, depending on the subsidy used. In the
most favorable subsidy scenario, farmers could increase their annual benefits by 8.7% (29 €/ha) after
recovering the initial investment. However, most local farmers did not perceive a significant increase
in yield associated with the flower strip installation. The use of flower strips was negatively identified
by farmers as a source of invasive weeds in adjacent fields, along with a lack of technical advice and
economic incentives. Farmers fully agreed that direct economic subsidies were required for flower
strips to be accepted as feasible approaches in the long-term.

Keywords: flower strips; pollination; sunflower; social viability; cost–benefit analysis

1. Introduction

Conserving pollinators and pollination services is essential for maintaining ecosystem
function, and for ensuring sustainable food production in agroecosystems [1,2]. Pollinators
contribute to the productivity of more than 75% of important crop species [3,4]. The market
contribution of animal-mediated pollination is estimated to be USD 235–577 billion per
year [5,6]. However, there is increasing concern among conservationists, environmental
managers, and decision-makers regarding the reported declines in the abundance and
diversity of various pollinator taxa [7], and the large number of species currently considered
threatened on IUCN Red Lists [8].

Habitat fragmentation, climate change, and agricultural intensification are the main
factors driving pollinator decline [9,10]. In intensive agricultural landscapes, remnant
patches of natural and semi-natural habitat are critical to provide food and nesting re-
sources for pollinators, and to ensure the effective pollination of pollinator-dependent
crops [11]. Where these patches of natural and semi-natural habitat are absent, polli-
nation might be hindered. In such instances, farmers usually depend on the temporal
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installation of beehives, or the implementation of management measures to promote wild
pollinators [12,13].

To enhance and maintain pollination services in intensive agricultural landscapes, the
European Union (EU) has adopted a biodiversity strategy that includes specific measures
to promote green infrastructure in Member States [14]. The installation of flower strips
along the borders of agricultural fields represents one such measure, intended to provide
floral resources to attract enough insect pollinators to fulfil the pollination demands in
pollinator-dependent crops [11].

Sunflower (Helianthus annuus) is one of the most important sources of oil for human
consumption in Europe. This crop covers almost 4.2 million ha, with an estimated annual
production of ca. 9.2 million tons [15]. Sunflower crops are highly dependent on pollinators
for seed production, with honeybees (Apis mellifera) being the most important sunflower
pollinators; however, several studies have shown that sunflower yields are enhanced by
wild bees [16–18]. Sunflower landscapes in Spain are managed intensively and are usually
characterized by the absence of natural and semi-natural habitats, limiting the potential
habitat for pollinators. Consequently, installing flower strips has been proposed to increase
floral resources and nesting habitats for pollinators, and to enhance pollination in sunflower
fields [19].

While several studies have tested the effectiveness of flower strips in increasing pol-
linators and pollination service, few have evaluated the social and economic feasibility
of this measure (but see [11,20]). Evaluating the cost effectiveness of agri-environmental
measures could provide useful evidence-based information to encourage farmers to im-
plement them on their farms as well as support policy and decision-making [21]. Few
studies have linked economic analyses of implementing agri-environmental measures with
social analyses exploring their feasibility based on the farmer perceptions, knowledge, and
attitudes [22,23].

Building on a previous study demonstrating how flower strips affect pollinator visi-
tation and seed set in sunflower fields [24], here, we assessed the social viability and cost
effectiveness of installing flower strips in sunflowers crops. Specifically, we: (a) performed
a cost–benefit analysis to explore the economic viability of installing flower strips under
different plausible future scenarios of subsidies, and (b) conducted a social viability analysis
based on the perceptions and attitudes of sunflower farmers in relation to flower strip
implementation. Our results are expected to reveal the pros and cons of installing flower
strips in sunflower fields, uncovering technical and financial implications in the context of
the ongoing reforms of the EU Common Agricultural Policy (CAP).

2. Methods
2.1. Study Area

The study area (Figure 1) encompassed five municipalities in the Province of Cuenca
(Autonomous Community of Castilla-La Mancha), Spain. The agricultural landscape of
this region is dominated by non-irrigated cereals and oilseed sunflowers, cultivated under
an annual rotation regime. Crops cover nearly 22,000 ha, making this area one of the most
important producers of sunflower oil in Spain. Sunflowers are farmed under an intensive
regime that includes the use of herbicides and various types of fertilizers.

2.2. Sampling Design and Data Collection

Data from 22 experimental sunflower fields were used for the analyses. Eleven fields
had flower strips installed, while the other 11 fields had no flower strips, and were used as
control sites. The flower strips covered 0.12 ha per plot (100 m × 12 m) and were composed
of 12 melliferous species of herbaceous plants (Borago officinalis, Calendula arvensis, Corian-
drum sativum, Salvia pratensis, Melilotus officinalis, Diplotaxis erucoides, Echium plantagineum,
Silene vulgaris, Vicia sativa, Nigella damascene, Sinapis alba, Medicago sativa). These species
were selected to provide season-long bloom (February to September), maintaining food re-
sources for pollinators. All flower strips were sown in March 2017 and resown in February
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2018. The seeds were sown by a pneumatic seed drill, with a sowing density of 12 kg/ha.
In 2018, the floral composition of the mixture and the relative abundance of each species
was adjusted based on the germination success and growth patterns observed in 2017 [24].
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Figure 1. Location of the sampling plots in the study area in Cuenca, Spain.

The control plots included sunflower fields with natural or semi-natural edges, which
mainly contained small patches of Mediterranean scrub, covering an equivalent or larger
area than that of the flower strips (Figure 2). Sunflowers and cereals are cultivated under
an annual rotation regime in the study area. Thus, the control fields were different in 2017
and 2018 (because the fields with sunflower in the first year had cereals in the second one).
In the case of flower strips, the mixture was always sown on the edge between a field with
sunflower and a field with cereals, so that in 2017, we could sample one field and in 2018
the other, with both fields being influenced by the same flower strip (see Figure 2).

During the peak flowering period of sunflowers (July–August 2017 and 2018), we
monitored pollinator visitation through direct 1-min observations of 32 sunflower heads
in each field. Focal sunflowers were located at fixed distances from the flower strips and
semi-natural borders (0, 15, 30m and 60 m), with eight sunflowers being used for each
distance. We only focused on honeybees and wild bees (Apidae), as they represent the
key pollinator guilds of sunflower. Pollinators were monitored between 9 and 12 h in the
morning, and between 17 and 20 h in the evening, avoiding windy and cloudy days. Each
year, the observations totaled 2816 min (about 47 h), and 94 h across both years.

In mid-September of 2017 and 2018 (when seeds were already mature), four sunflower
heads were collected at each distance from the flower strip and semi-natural edge. These
heads were air-dried and stored. Seed set was evaluated by counting the total number
of florets (not fertilized), empty seeds, and full seeds in each sunflower head. The full
seeds were also weighed with a precision balance. These values were used to compare the
productivity per ha in fields with and without flower strips.
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Figure 2. Schematic representation of the sampling design in sunflower fields with flower strips
installed (bottom) and sunflower fields adjacent to semi-natural habitats (top) (modified from
Hevia et al. [25]).

2.3. Economic Analysis

We performed a cost–benefit analysis by comparing changes to the production recorded
with the cost of installing and maintaining flower strips in sunflower fields. All values were
estimated per hectare of sunflower with a flower strip of 0.12 ha on the edge (Figure 2).
This reference field size is consistent with Buhk et al.’s [26] estimation of 10% of the area
covered with flower strips in order to obtain effective results. Furthermore, we did not take
the distance to the flower strip into account, as no effect on the seed set was found up to
60 m in a previous study [24].

Gross profit was estimated from changes to yield in plots with flower strips compared
to the control plots (kg increase per hectare) and was transformed to market prices using the
average market price for sunflower seeds from 2007 to 2017. A previous study showed that
flower strips needed to be present for 2 years to promote higher crop pollination [27]; thus,
we assumed that pollination services only became optimal in the second year after installing
flower strips [26]. Thus, the value of productivity increase from 2018 was extrapolated to
subsequent years in the cost–benefit analysis.

Costs were calculated by adding an annual maintenance cost to the initial cost of the
flower strip establishment. The initial cost was calculated by valuing the market price of
seeds in the floral mixture necessary for achieving a planting density of 10 kg/ha, and the
cost of installing two nest boxes for wild bees per field. Recurrent annual costs included
an estimate of crop loss due to a reduction in crop acreage (0.12 ha per field), plus a
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maintenance cost based on a farmer’s salary, the required agricultural machinery, and an
estimated annual 10% replenishment of flower plants (see Table 1 for details).

Table 1. The costs and benefits used to calculate the net present value, estimated per hectare.

Cost–Benefit Analysis Concepts Price Description Total

Gross profit Yield increase 97 € ha−1 yr−1

Calculated as the difference in productivity between
plots with flower strips and the control plots, using
the average price from 2007 to 2017 for sunflower
seeds in Cuenca: 0.348 €/kg a (applied only to 88%
of the field and excluding the 0.12 ha occupied by
the flower strip)

97 € ha−1 yr−1

Initial cost

Nest boxes for
wild bees 43 € ha−1

Estimated as the cost of installing two nest boxes per
flower strip, each formed by a metallic support and
90 bamboo canes of six different diameters (3–8 mm) 141 € ha−1

Flower seeds 98 € ha−1 Calculated as the cost of the seed mixture necessary
to sow 0.12 ha with a planting density of 10 kg/ha

Annual cost b

Uncultivated
area

Crop loss 40 € ha−1 yr−1 Calculated as crop losses due to flower strip
installation using the productivity of the control
plots, and discounting the price of sunflower seeds
for 0.12 ha

68 € ha−1 yr−1

Sunflowers
seeds 7 € ha−1 yr−1

Maintenance

Management 25 € ha−1 yr−1
Calculated based on farmer salaries and the use of
machinery (estimated as 20 min of work per
flower strip)

Replacement of
plants 10 € ha−1 yr−1 Estimated as the cost of replacing 10% of plants with

the same seed mixture from the first year

a Spanish Ministry of Agriculture, Fisheries and Food [28]. b Annual cost estimation = (Crop loss for not cultivating
0.12 ha—Sunflower seeds for 0.12 ha) + Maintenance.

We calculated the net present value (NPV) by following Morandin et al. [20]:

NPV = ∑Y
Y=n

[
BA − CA

(1 + k)n

]
− C0

where BA is the gross profit (yield increase) estimated in dollars at Y years, CA is the annual
cost, C0 is the initial cost, n is the number of years, and k is the discount rate that takes into
account the time value of money and uncertainty in future returns (a discount rate of 5%
was applied). The annual cost was computed from the first year.

NPV was calculated under three subsidy scenarios (without any subsidy, with a direct
initial subsidy, and with an indirect subsidy). These scenarios were derived from farmer
perspectives discussed in the focus group (see below). Direct subsidy means a hypothetical
monetary subsidy that would finance 50% of the initial cost of the flower strip installation.
Indirect subsidy is a non-monetary subsidy based on Spanish Royal Decree 27/2018, where
melliferous flowers are considered as ecological focus areas (EFAs); these flowers are given
a weighting coefficient of 1.5 in relation to fallow land, which is the most widespread EFA
in our study area. Under the current CAP regime, farmers cultivating more than 15 ha are
obliged to leave 5% of EFAs. Therefore, this subsidy affects the annual costs as it reduces
the uncultivated area, allowing farmers to cultivate the equivalent area of sunflower in
another plot.

2.4. Social Feasibility

We formed a focus group to uncover farmer perceptions and attitudes toward the
implementation of flower strips in agricultural landscapes. The focus group was formed
in San Lorenzo de la Parrilla (Cuenca, Spain) in February 2019. The participants that
were invited to join the focus group were: (i) farmers who had installed flower strips
in their fields, and (ii) farmers who expressed their willingness to install flower strips
after participating in a survey of pollinators on farmlands [29]. Ten selected participants
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attended the focus group. Participants were separated into three subgroups to encourage
participation and discussion.

An experienced facilitator led the group discussions on two key topics: (1) farmer
perceptions and knowledge of implementing flower strips, analyzing the positive and
negative consequences perceived by farmers, and (2) the required actions/proposals to
make the implementation of flower strips in sunflower fields more socio-economically
feasible and appealing to farmers. The proposals and conclusions of the three subgroups
were discussed in a final plenary session, searching for consensus.

3. Results
3.1. Effect on Flower Strips on Sunflower Productivity

In the first year after flower strips were implemented, we did not observe any signifi-
cant differences between fields with and without flower strips with respect to the honeybee
(Mann–Whitney test; U = 56.5; p = 0.809) and wild bee (U = 44; p = 0.286) visitation rates,
nor seed set (U = 86; p = 0.101). However, in the second year, the wild bee visitation rate
was significantly higher in fields with flower strips compared to the control fields (U = 94;
p = 0.027), with honeybee visitation being marginally higher (U = 87; p = 0.086). The seed set
was also marginally higher in fields with flower strips (U = 90; p = 0.056) (Figure 3). Overall,
we estimated an average 2.9% and 11.4% seed set increase in 2017 and 2018, respectively, in
fields with flower strips compared to the control fields. Based on the seed set and weight,
we estimated an average yield of 951.4 kg/ha (SD = 562.9 kg/ha) in the control plots and
1268.1 kg/ha (SD = 614.2 kg/ha) in plots with flower strips.
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3.2. Economic Viability Analysis

The additional gross profit in sunflower fields with flower strips was estimated at
97 €/ha per year. The initial cost of installing flower strips was estimated at 141 €/ha, and
the annual maintenance cost was estimated at 68 €/ha for subsequent years (Table 1).

NPV analysis showed that the flower strips would become profitable between 4
and 5 years after installation, depending on the type of subsidy (Figure 4). Under the
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unsubsidized scenario, 9 years would be required to recover the initial investment and
obtain economic benefit (also termed the amortization time). The direct subsidy that finances
50% of the initial cost of flower strip installation (70.5 €) showed an amortization time of
5 years. In contrast, the indirect subsidy based on Spanish legislation would reduce the time
required to recover costs to 4 years and could generate extra profit, based on allocating more
production space on fallow lands. In the most favorable subsidy scenario, we estimated
that once the initial investment was recovered, farmers could increase their annual benefits
by 8.7% (29 €/ha per year).
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Figure 4. The accumulated net present value (€) with 1.05% discounted rate per annum; estimated
from the benefits derived from yield increase by pollination and the costs of installing and maintaining
the flower strips. Scenario 1, no subsidy; Scenario 2, with a hypothetical direct initial subsidy financing
50% of the initial cost of flower strip installation; Scenario 3, with an indirect subsidy based on Spanish
Royal Decree 27/2018, where melliferous fallow land is considered an ecological focus area (EFA)
with a weighting coefficient of 1.5 in relation to other fallow land.

3.3. Social Feasibility Analysis

Participants in the focus group agreed that flower strips positively enhanced the pres-
ence and abundance of pollinators in their fields (Table 2). All farmers also acknowledged
the environmental value of flower strips, and their contribution to biodiversity conserva-
tion and landscape heterogeneity as well as their significance to the beekeeping sector as
providers of food resources for honeybees. However, only a few participants in the focus
group perceived a slight increase in sunflower production due to flower strips, with most
farmers not noticing any yield increase.

On the negative side, all participants agreed that flower strips could facilitate the
spread of some invasive weeds. They perceived that these species dispersed outside the
flower strips, affecting nearby farmland, which would increase the costs of weed control in
the fields. Another negative aspect identified by some participants was the added difficulty
for cropland management (particularly when using large machinery) because of the spatial
positioning of the flower strips in fields. Although the surface area of each field allocated
to flower strips was usually less than 5%, almost all participants stressed the loss of a
potentially cultivated area because of the presence of flower strips.

Focus group participants proposed several ways to increase their willingness to install
and maintain flower strips in sunflower fields. We grouped these proposals into three
categories: (a) economic issues, (b) technical support, and (c) design improvements.
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Table 2. The major positive and negative effects of flower strips as perceived by farmers.

Positive Negative

• There was consensus on the positive effect of flower strips
on the community of pollinators, although this was not
perceived as an element that significantly increased the
production of sunflower.

• Flower strips were perceived as a potential source of
invasive plants, which is a disadvantage associated with
the need to increase management efforts for their control.

• There was consensus on the environmental benefits of
flower strips and their positive contribution to biodiversity
and the landscape as well as their relevance to the
beekeeping sector.

• Placement of flower strips at the edges of farmland
generated management problems in fields, especially
when using large machinery in areas close to them
(although there was no full consensus on this point).

• The loss of potentially cultivable areas due to the
installation of flower strips was perceived as negative.

The two economic proposals that generated more consensus among participants were:
(1) financial support for acquiring specialized machinery to sow flower strips, and (2) a
new subsidy to compensate for the disadvantages of establishing a ‘new mini-crop’ in their
fields, which required adapting farm management to operate in these small plots, where
regular machinery could not be deployed. The establishment of this new compensatory
subsidy was considered as a requirement to make flower strip installation viable in the
long-term. In all cases, farmers considered that economic and financial aid should be
provided by the EU, and supported by the Spanish government through the new CAP.

Farmers also strongly agreed that more training and support was needed. They
requested specialized training on plant species suitable for flower strip installation. They
also requested additional technical advice during the whole lifetime of the flower strips,
supported by regional agricultural authorities.

Some technical improvements in the design of flower strips were also proposed by
the farmers to avoid the disadvantages of integrating flower strips in sunflower fields.
Participants proposed that large “islands of flowers” (ca. 2 ha) should be distributed in
the landscape, particularly associated with extensive fallow land, as a better and more
feasible strategy. This approach would simplify management and maintenance, avoiding
complicated management based on flower strips installed in parts of individual fields.

To increase the appeal and acceptance of flower strips, the participants also highlighted
that promoting the use of perennial aromatic plants would be better than planting annual
herbaceous plants. Farmers considered that perennial aromatic plants would simplify the
maintenance and management of flower strips, providing additional economic profits to
farmers, as these plants could be periodically harvested.

4. Discussion

Installing flower strips represents an effective management practice that maintains
biodiversity and ecosystem services in intensive agricultural landscapes [30]. This practice
also improves the quality and yield of many pollinator-dependent crops [11,20]. However,
to date, the implementation of flower strips by farmers has been moderate [31]. Based
on our results, we discuss: (a) the benefits and challenges of flower strip installation in
sunflower fields; (b) the limitations and current knowledge gaps; and (c) the potential
policy implications under the ongoing CAP reform.

4.1. Benefits and Challenges of Flower Strip Implementation

Although subsidies are the main motivation for farmers to apply agri-environmental
measures in their fields [32], other motivations could help ensure that they are sustainable
and durable including environmental, agronomic, and unsubsidized financial benefits [33].
Our results show that farmers perceived flower strips as a positive measure to conserve
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pollinator communities in the agricultural landscape. Nature conservation has been identi-
fied as an intrinsic motivation that is often reflected in a personal sense of environmental
responsibility and accountability [33,34]. Thus, environmental enhancement could be an
important element for encouraging farmers to apply agri-environmental measures such as
flower strips.

Regarding productivity, most farmers in our case study did not perceive a signifi-
cant yield increase from the flower strip installation. The perception of productivity is
probably the most important criterion for the farmers to implement new measures in their
fields [35,36]. Our results concur with those of previous studies, which suggested that
flower strips provide both environmental and direct economic benefits to farmers [11,20].
Once flower strips have been established, and the initial costs recovered, farmers obtain
direct economic benefits through yield increases. Considering that these increases are not
well-perceived by farmers, a key future challenge is to demonstrate the environmental and
economic benefits of flower strips to farmers through a clear evidence base.

Beyond the direct economic benefits, unsubsidized financial benefits could be another
motivation for farmers. In our study area, farmers proposed using perennial aromatic
plants to make flower strips more attractive, and provide additional economic profits
based on the periodic harvesting of these plants. Farmers strongly agreed on the relevance
of flower strips for the beekeeping sector. Thus, installing flower strips could attract
the installation of apiaries in simplified agricultural landscapes where food resources for
honeybees remain scarce. Furthermore, co-designing flower strips with stakeholders could
foster their implementation, because bottom-up proposals could connect extrinsic and
intrinsic motivations by combining small economic incentives with win–win management
based on ecosystem services [33].

In addition, instead of implementing flower strips in individual fields, farmers in
our study site proposed using large plots of flowers distributed across the landscape,
particularly associated with large fallow land. This is consistent with Buhk et al.’s [26]
recommendation of a network of flower strips covering a total of 10% of the landscape.
Despite the administrative challenge that this would represent, landscape-scale manage-
ment based on collaborative measures might be a potential tool to improve environmental
effectiveness and agricultural benefits [37,38]. Researchers have demonstrated that the
effectiveness of agri-environmental measures depends on the landscape-wide availability of
resources [39,40]. Therefore, it is promising that local farmers have proposed collaborative
measures at the landscape scale, because the abundance and diversity of pollinating species
visiting crops are strongly associated with landscape diversity [41].

Furthermore, setting up additional structures in fields was perceived to cause manage-
ment problems, with flower strips potentially attracting the establishment of unwanted
invasive weeds in adjacent cropland. Most farmers considered that continuous moderniza-
tion and mechanization (e.g., specific machinery or more use of agrochemicals) is necessary
to maintain “clean fields” [42]. Thus, a productivist mentality persists, conflicting with
conservation objectives [43,44]. In this regard, the farmers from our study area requested
more training and support. Programs to raise awareness are fundamental to show farmers
that proper biodiversity management of agricultural lands generates both agronomic and
economic benefits.

4.2. Limitations and Knowledge Gaps

Economic incentives are a potential tool for encouraging farmers to implement agri-
environmental measures in their fields [21]. However, some limitations and knowledge
gaps must be overcome to facilitate the wider application of pollinator-friendly practices
such as flower strips.

There is increasing evidence that wild bees enhance the quality and yield of many
pollinator-dependent crops [12,18,45]. However, there remains no scientific consensus
on whether flower strips increase yields [11,37,40,46]. Although flower strips have been
proven to be effective in simplified agricultural landscapes, their effectiveness might vary
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both temporally and spatially [24,40,47]. Wild bee communities are highly influenced by
the availability of resources in adjacent natural and semi-natural habitats [41]. Therefore,
changes to production due to increased pollination services are dependent on both the par-
ticular measures adopted at the field scale and a combination of practices at the landscape
scale [40].

Typically, economic studies do not usually include more than 2–3 years of data (but
see [48]), whereas wild bees require time to adjust, as their populations fluctuate widely
across years [49]. The diversity and abundance of pollinators as well as plant–pollinator
interactions exhibit high temporal variability [49,50]. Key influencing factors include
climatic and soil conditions, together with crop management such as crop rotation, nutrient
inputs, and pesticide applications [40]. Therefore, under uncertainties associated with
global climate change, longer-term studies that include the landscape context are needed to
illustrate the real effects of flower strips on pollinator communities and crops.

Cost–benefit analysis represents an easy evidence-based tool for farmers to evaluate
the efficiency of installing flower strips in their fields. However, there are also secondary
benefits as well as hidden costs and benefits, and other non-monetary aspects of pollinator
conservation that are difficult to calculate [51]. Of note, there were less obvious, delayed,
or non-monetary factors that could affect the cost–benefit analyses such as an increase in
pests and weeds due to flower strips, or the possible absence of spillage (pollinators are
attracted to the margins of wildflowers and do not enter the crop) [52].

The benefits of flower strips are multifaceted, and are influenced by multiple fac-
tors [53]. The benefits could be overestimated because an increase in crop production is
usually extrapolated from plot size; however, the effects of pollinators might decrease
with increasing distance to the flower strip [18]. In contrast, the real benefits might also be
underestimated, because most studies have only evaluated the monetary income generated
through improving a particular ecosystem service (e.g., pollination), while other associated
ecosystem services are not usually considered (e.g., pest control, aesthetic value, water
quality, soil fertility) [52]. Therefore, cost–benefit analysis is a useful tool, but should be
combined with an analysis of stakeholder perceptions [51].

Some other limitations of our cost–benefit analysis should be acknowledged. First, we
only included the scenarios of subsidy that emerged from farmer perceptions, but other
scenarios that were not analyzed might be plausible under the current CAP (e.g., annual
payments to compensate for crops loss and additional costs induced by flower strip im-
plementation, based on a 5-year commitment). Second, we could not fully address the
complexity of fallow land management in the study area, which might have biased some
subsidy estimations, as farmers usually leave the less fertile zones fallow where yield is
expected to be lower. Finally, we need to acknowledge that our cost–benefit analysis would
lead to very different results if using the current market price of sunflower seeds (much
higher due to the war in Ukraine).

4.3. Policy Implications in the Context of the Ongoing CAP Reform

Political concern over pollinator conservation in Europe has been increasing. Some
states have implemented National Plans since 2009. However, most European states are
only beginning to develop specific measures to address the pollinator crisis [54]. Therefore,
it is important to develop a sound European framework through CAP to promote measures
that conserve pollinators in agricultural landscapes.

In the last reform of CAP, some agri-environmental measures (such as flower strips)
were incorporated in the green payment of the II pillar (greening) [14]. The Spanish
government legislated the establishment of “melliferous fallows” in EFAs based on an
indirect subsidy (Spanish Royal Decree 27/2018). Our results show that this type of
subsidy is viable to both reduce the time required to recoup the initial costs, and to increase
profitability in the long-term. However, our social analysis showed that the farmers strongly
preferred direct monetary subsidies to implement new measures in their fields. Moreover,
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the indirect subsidies would vary depending on annual yield. Thus, developing direct
monetary aid to encourage farmers to install flower strips on their farms is recommended.

Although we agree that subsidies might not be a desirable option to render sustainable
and effective flower strips in the long-term [33], our results show that this financial tool is
a necessary request by farmers, and is fundamental to making the costs profitable in the
mid-term (less than 9 years). Buhk et al. [26] concluded that a reduction in bureaucratic
obstacles and sufficient incentives, especially in highly productive areas, are necessary to
make flower strips attractive to farmers. However, some studies have suggested that once
farmers apply conservation measures, their motivation could shift from a financial reason
based on subsidies to environmental incentives [55,56].

EFAs have been criticized because farmers sometimes choose measures that are not
the best for environmental conservation such as nitrogen-fixing crops, as farmers perceive
them as being more easily implemented [31]. Consequently, there is a mismatch between
the effectiveness and efficiency of interventions for enhancing pollinators, because the
options that farmers perceive as the most effective are not generally the most efficient due
to their high cost [22].

In light of the ongoing discussions on the effectiveness of agri-environmental measures
to improve biodiversity and ecosystem services [57], our case study showed that flower
strips are useful tools that provide both environmental and economic benefits in sunflower
landscapes. However, it is fundamental to incorporate the perceptions and opinions of
farmers to improve the design of flower strips, and to provide farmers with a specific
subsidy and additional technical advice, to upscale the implementation of flower strips.

Author Contributions: Conceptualization, J.O.-M. and J.A.G.; Methodology, J.O.-M., V.H. and J.A.G.;
Formal analysis, J.O.-M. and J.A.G.; Investigation, J.O.-M., A.P.G.-N., V.H. and J.A.G.; Writing—
original draft preparation, J.O.-M., A.P.G.-N., V.H. and J.A.G.; Writing—review and editing, J.O.-M.,
V.H. and J.A.G.; Supervision, J.A.G. All authors have read and agreed to the published version of
the manuscript.

Funding: This work was supported by the European Union FEDER INTERREG SUDOE VB Program
through Project POLL-OLE-GI Sudoe (SOE1/P5/E0129).

Acknowledgments: We would like to thank César A. López-Santiago, Ricardo Ontillera, Raquel
Hernáiz, and Francisco Szigriszt for helping with our focus group organization. Special thanks go to
the farmers for their contribution throughout the project including the focus group activity.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References
1. Kleijn, D.; Winfree, R.; Bartomeus, I.; Carvalheiro, L.G.; Henry, M.; Isaacs, R.; Klein, A.M.; Kremen, C.; M’Gonigle, L.K.; Rader, R.;

et al. Delivery of crop pollination services is an insufficient argument for wild pollinator conservation. Nat. Commun. 2015, 6, 1–9.
[CrossRef] [PubMed]

2. Potts, S.G.; Imperatriz-Fonseca, V.; Ngo, H.T.; Aizen, M.A.; Biesmeijer, J.C.; Breeze, T.D.; Dicks, L.V.; Garibaldi, L.A.; Rosemary, H.;
Settele, J.; et al. Safeguarding pollinators and their values to human well-being. Nature 2016, 540, 220–229. [CrossRef] [PubMed]

3. Klein, A.M.; Vaissiere, B.E.; Cane, J.H.; Steffan-Dewenter, I.; Cunningham, S.A.; Kremen, C.; Tscharntke, T. Importance of
pollinators in changing landscapes for world crops. Proc. R. Soc. B 2007, 274, 303–313. [CrossRef] [PubMed]

4. Kluser, S.; Neumann, P.; Chauzat, M.P.; Pettis, J.S.; Peduzzi, P.; Witt, R.; Fernandez, N.; Theuri, M. Global Honeybee Colony
Disorders and Other Threats to Insect Pollinators. Complete URL. 2010. Available online: https://archive-ouverte.unige.ch/unige:
32251 (accessed on 29 September 2022).

5. Gallai, N.; Salles, J.M.; Settele, J.; Vaissière, B. Economic valuation of the vulnerability of world agriculture confronted with
pollinator decline. Ecol. Econ. 2009, 68, 810–821. [CrossRef]

6. Archer, C.R.; Pirk, C.W.W.; Carvalheiro, L.G.; Nicolson, S.W. Economic and ecological implications of geographic bias in pollinator
ecology in the light of pollinator declines. Oikos 2014, 123, 401–407. [CrossRef]

http://doi.org/10.1038/ncomms8414
http://www.ncbi.nlm.nih.gov/pubmed/26079893
http://doi.org/10.1038/nature20588
http://www.ncbi.nlm.nih.gov/pubmed/27894123
http://doi.org/10.1098/rspb.2006.3721
http://www.ncbi.nlm.nih.gov/pubmed/17164193
https://archive-ouverte.unige.ch/unige:32251
https://archive-ouverte.unige.ch/unige:32251
http://doi.org/10.1016/j.ecolecon.2008.06.014
http://doi.org/10.1111/j.1600-0706.2013.00949.x


Land 2022, 11, 1720 12 of 13

7. Potts, S.G.; Imperatiz-Fonseca, V.L.; Ngo, H.T.; Biesmeijer, J.C.; Breeze, T.D.; Dicks, L.V.; Garribaldi, L.A.; Hill, R.; Settele, J.;
Vanbergen, A.J.; et al. Summary for Policymakers of the Assessment Report of the Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services on Pollinators, Pollination and Food Production. IPBES. Complete URL. 2016. Available
online: https://ipbes.net/assessment-reports/pollinators (accessed on 29 September 2022).

8. Nieto, A.; Roberts, S.P.M.; Kemp, J.; Rasmont, P.; Kuhlmann, M.; García Criado, M.; Biesmeijer, J.C.; Bogusch, P.; Dathe, H.H.; De
la Rúa, P.; et al. European Red List of Bees; Publication Office of the European Union: Luxembourg, 2014.

9. Biesmeijer, J.C.; Roberts, S.P.; Reemer, M.; Ohlemüller, R.; Edwards, M.; Peeters, T.; Schaffers, A.P.; Potts, S.G.; Kleukers, R.;
Thomas, C.D.; et al. Parallel declines in pollinators and insect-pollinated plants in Britain and the Netherlands. Science 2006,
313, 351–354. [CrossRef]

10. Potts, S.G.; Biesmejier, J.C.; Kremen, C.; Neumann, P.; Schweiger, O.; Kunin, W.E. Global pollinator declines: Trends, impacts and
drivers. Trends Ecol. Evol. 2010, 25, 345–353. [CrossRef]

11. Blaauw, B.R.; Isaacs, R. Flower plantings increase wild bee abundance and the pollination services provided to a pollination-
dependent crop. J. Appl. Ecol. 2014, 51, 890–898. [CrossRef]

12. Koh, I.; Lonsdorf, E.V.; Artz, D.R.; Pitts-Singer, T.L.; Ricketts, T.H. Ecology and economics of using native managed bees for
almond pollination. J. Econ. Entomol. 2017, 111, 16–25. [CrossRef]

13. Durant, J.L.; Otto, C.R. Feeling the sting? Addressing land-use changes can mitigate bee declines. Land Use Policy 2019, 87, 104005.
[CrossRef]

14. European Commission. The Multifunctionality of Green Infrastructure. Science for Environment Policy. 2012. Available online:
https://ec.europa.eu/environment/nature/ecosystems/docs/Green_Infrastructure.pdf (accessed on 29 September 2022).

15. European Union. Eurostat Regional Yearbook 2014. 2014. Available online: https://ec.europa.eu/eurostat/documents/3217494/
5785629/KS-HA-14-001-EN.PDF (accessed on 29 September 2022).

16. Breeze, T.D.; Baile, A.P.; Balcombe, K.G.; Potts, S.G. Pollination services in the UK: How important are honeybees? Agric. Ecosyst.
Environ. 2011, 142, 137–143. [CrossRef]

17. Garibaldi, L.; Steffan-Dewenter, I.; Winfree, R.; Aizen, M.; Bommarco, R.; Cunningham, S.; Kremen, C.; Carvalheiro, L.G.; Harder,
L.D.; Afik, O.; et al. Wild pollinators enhance fruit set of crops regardless of honeybee abundance. Science 2013, 339, 1608–1611.
[CrossRef] [PubMed]

18. Hevia, V.; Bosch, J.; Azcárate, F.M.; Fernández, E.; Rodrigo, A.; Barril-Graells, H.; González, J.A. Bee diversity and abundance
in a livestock drove road and its impact on pollination and seed set in adjacent sunflower fields. Agr. Ecosyst. Environ. 2016,
232, 336–344. [CrossRef]

19. Project Poll-Ole-GI. Rural Green Infrastructures for Pollinator Protection. Technical Guide. 2019. Available online: https:
//www3.ubu.es/poll-ole-gi/es/ (accessed on 29 September 2022).

20. Morandin, L.A.; Long, R.F.; Kremen, C. Pest control and pollination cost–benefit analysis of hedgerow restoration in a simplified
agricultural landscape. J. Econ. Entomol. 2016, 109, 1020–1027. [CrossRef]

21. Breeze, T.D.; Gallai, N.; Garibaldi, L.A.; Li, X.S. Economic measures of pollination services: Shortcomings and future directions.
Trends Ecol. Evol. 2016, 31, 927–939. [CrossRef]

22. Austin, Z.; Penic, M.; Raffaelli, D.G.; White, P.C. Stakeholder perceptions of the effectiveness and efficiency of agri-environment
schemes in enhancing pollinators on farmland. Land Use Policy 2015, 47, 156–162. [CrossRef]

23. Rawluk, A.; Saunders, M.E. Facing the gap: Exploring research on local knowledge of insect-provided services in agroecosystems.
Int. J. Agr. Sustain. 2019, 17, 108–117. [CrossRef]

24. Mota, L.; Hevia, V.; Rad, C.; Alves, J.; Silva, A.; González, J.A.; Ortega-Marcos, J.; Aguado, O.; Alcorlo, P.; Azcárate, F.M.; et al.
Flower strips and remnant semi-natural vegetation have different impacts on pollination and productivity of sunflower crops.
J. Appl. Ecol. 2022, 59, 2386–2397. [CrossRef]

25. Hevia, V.; Carmona, C.P.; Azcárate, F.M.; Heredia, R.; González, J.A. Role of floral strips and semi-natural habitats as enhancers of
wild bee functional diversity in intensive agricultural landscapes. Agr. Ecosyst. Environ. 2021, 319, 107544. [CrossRef]

26. Buhk, C.; Oppermann, R.; Schanowski, A.; Bleil, R.; Lüdemann, J.; Maus, C. Flower strip networks offer promising long term
effects on pollinator species richness in intensively cultivated agricultural areas. BMC Ecol. 2018, 18, 1–13. [CrossRef]

27. Albrecht, M.; Kleijn, D.; Williams, N.M.; Tschumi, M.; Blaauw, B.R.; Bommarco, R.; Campbell, A.J.; Dainese, M.; Drummond,
F.A.; Entling, M.H.; et al. The effectiveness of flower strips and hedgerows on pest control, pollination services and crop yield: A
quantitative synthesis. Ecol. Lett. 2020, 23, 1488–1498. [CrossRef] [PubMed]

28. Spanish Ministry of Agriculture, Fisheries and Food. Historical Series of Area, Yield, Price, Output and Value. 2018. Available
online: https://www.mapa.gob.es/es/estadistica/temas/publicaciones/anuario-de-estadistica/2018/default.aspx?parte=3&
capitulo=07 (accessed on 29 September 2022).

29. Hevia, V.; García-Llorente Martínez-Sastre, R.; Palomo, S.; García, D.; Miñarro, M.; Pérez-Marcos, M.; Sanchez, J.A.; González, J.A.
Do farmers care about pollinators? A cross-site comparison of farmers’ perceptions, knowledge, and management practices for
pollinator-dependent crops. Int. J. Agric. Sustain. 2020, 19, 1–15. [CrossRef]

30. Scheper, J.; Holzschuh, A.; Kuussaari, M.; Potts, S.G.; Rundlöf, M.; Smith, H.G.; Kleijn, D. Environmental factors driving
the effectiveness of European agri-environmental measures in mitigating pollinator loss—A meta-analysis. Ecol. Lett. 2013,
16, 912–920. [CrossRef] [PubMed]

https://ipbes.net/assessment-reports/pollinators
http://doi.org/10.1126/science.1127863
http://doi.org/10.1016/j.tree.2010.01.007
http://doi.org/10.1111/1365-2664.12257
http://doi.org/10.1093/jee/tox318
http://doi.org/10.1016/j.landusepol.2019.05.024
https://ec.europa.eu/environment/nature/ecosystems/docs/Green_Infrastructure.pdf
https://ec.europa.eu/eurostat/documents/3217494/5785629/KS-HA-14-001-EN.PDF
https://ec.europa.eu/eurostat/documents/3217494/5785629/KS-HA-14-001-EN.PDF
http://doi.org/10.1016/j.agee.2011.03.020
http://doi.org/10.1126/science.1230200
http://www.ncbi.nlm.nih.gov/pubmed/23449997
http://doi.org/10.1016/j.agee.2016.08.021
https://www3.ubu.es/poll-ole-gi/es/
https://www3.ubu.es/poll-ole-gi/es/
http://doi.org/10.1093/jee/tow086
http://doi.org/10.1016/j.tree.2016.09.002
http://doi.org/10.1016/j.landusepol.2015.04.003
http://doi.org/10.1080/14735903.2019.1567244
http://doi.org/10.1111/1365-2664.14241
http://doi.org/10.1016/j.agee.2021.107544
http://doi.org/10.1186/s12898-018-0210-z
http://doi.org/10.1111/ele.13576
http://www.ncbi.nlm.nih.gov/pubmed/32808477
https://www.mapa.gob.es/es/estadistica/temas/publicaciones/anuario-de-estadistica/2018/default.aspx?parte=3&capitulo=07
https://www.mapa.gob.es/es/estadistica/temas/publicaciones/anuario-de-estadistica/2018/default.aspx?parte=3&capitulo=07
http://doi.org/10.1080/14735903.2020.1807892
http://doi.org/10.1111/ele.12128
http://www.ncbi.nlm.nih.gov/pubmed/23714393


Land 2022, 11, 1720 13 of 13

31. Zinngrebe, Y.; Pe’er, G.; Schueler, S.; Schmitt, J.; Schmidt, J.; Lakner, S. The EU’s ecological focus areas–How experts explain
farmers’ choices in Germany. Land Use Policy 2017, 65, 93–108. [CrossRef]

32. Villanueva, A.J.; Gómez-Limón, J.A.; Arriaza, M.; Rodríguez-Entrena, M. The design of agri-environmental schemes: Farmers’
preferences in southern Spain. Land Use Policy 2015, 46, 142–154. [CrossRef]

33. Mills, J.; Gaskell, P.; Ingram, J.; Chaplin, S. Understanding farmers’ motivations for providing unsubsidised environmental
benefits. Land Use Policy 2018, 76, 697–707. [CrossRef]

34. Berentsen, P.B.; Hendriksen, A.; Heijman, W.J.; van Vlokhoven, H.A. Costs and benefits of on-farm nature conservation. Ecol.
Econ. 2007, 62, 571–579. [CrossRef]

35. Burton, R.J.; Kuczera, C.; Schwarz, G. Exploring farmers’ cultural resistance to voluntary agri-environmental schemes. Sociol.
Ruralis. 2008, 48, 16–37. [CrossRef]

36. De Snoo, G.R.; Herzon, I.; Staats, H.; Burton, R.J.; Schindler, S.; van Dijk, J.; Lokhorst, A.M.; Bullock, J.M.; Lobley, M.; Wrbka, T.;
et al. Toward effective nature conservation on farmland: Making farmers matter. Conserv. Lett. 2013, 6, 66–72. [CrossRef]

37. Cong, R.G.; Smith, H.G.; Olsson, O.; Brady, M. Managing ecosystem services for agriculture: Will landscape-scale management
pay? Ecol. Econ. 2014, 99, 53–62. [CrossRef]

38. Leventon, J.; Schaal, T.; Velten, S.; Dänhardt, J.; Fischer, J.; Abson, D.J.; Newig, J. Collaboration or fragmentation? Biodiversity
management through the common agricultural policy. Land Use Policy 2017, 64, 1–12. [CrossRef]

39. Carvell, C.; Osborne, J.L.; Bourke, A.F.G.; Freeman, S.N.; Pywell, R.F.; Heard, M.S. Bumble bee species’ responses to a targeted
conservation measure depend on landscape context and habitat quality. Ecol. Appl. 2011, 21, 1760–1771. [CrossRef] [PubMed]

40. Sutter, L.; Albrecht, M.; Jeanneret, P. Landscape greening and local creation of wildflower strips and hedgerows promote multiple
ecosystem services. J. Appl. Ecol. 2018, 55, 612–620. [CrossRef]

41. Ricketts, T.H.; Regetz, J.; Steffan-Dewenter, I.; Cunningham, S.A.; Kremen, C.; Bogdanski, A.; Gemmill-Herren, B.; Greenleaf, S.S.;
Klein, A.M.; Mayfield, M.M.; et al. Landscape effects on crop pollination services: Are there general patterns? Ecol. Lett. 2008,
11, 499–515. [CrossRef] [PubMed]

42. Schmidt, J.; Hauck, J. Implementing green infrastructure policy in agricultural landscapes-scenarios for Saxony-Anhalt, Germany.
Reg. Environ. Change 2018, 18, 899–911. [CrossRef]

43. Schmitzberger, I.; Wrbka, T.; Steurer, B.; Aschenbrenner, G.; Peterseil, J.; Zechmeister, H.G. How farming styles influence
biodiversity maintenance in Austrian agricultural landscapes. Agr. Ecosyst. Environ. 2005, 108, 274–290. [CrossRef]

44. Cullen, P.; Ryan, M.; O’Donoghue, C.; Hynes, S.; Sheridan, H. Impact of farmer self-identity and attitudes on participation in
agri-environment schemes. Land Use Policy 2020, 95, 104660. [CrossRef]

45. Mallinger, R.E.; Bradshaw, J.; Varenhorst, A.J.; Prasifka, J.R. Native Solitary Bees Provide Economically Significant Pollination
Services to Confection Sunflowers (Helianthus annuus L.) (Asterales: Asteraceae) Grown Across the Northern Great Plains. J. Econ.
Entomol. 2018, 112, 40–48. [CrossRef]

46. Quinn, N.F.; Brainard, D.C.; Szendrei, Z. Floral strips attract beneficial insects but do not enhance yield in cucumber fields.
J. Econ. Entomol. 2017, 110, 517–524. [CrossRef] [PubMed]

47. McCullough, C.; Grab, H.; Angelella, G.; Karpanty, S.; Samtani, J.; Olimpi, E.M.; O’Rourke, M. Diverse landscapes but not
wildflower plantings increase marketable crop yield. Agric. Ecosyst. Environ. 2022, 339, 108120. [CrossRef]

48. Catarino, R.; Bretagnolle, V.; Perrot, T.; Vialloux, F.; Gaba, S. Bee pollination outperforms pesticides for oilseed crop production
and profitability. Proc. R. Soc. B 2019, 286, 20191550. [CrossRef]

49. Williams, N.M.; Minckley, R.L.; Silveira, F.A. Variation in native bee faunas and its implications for detecting community changes.
Conserv. Ecol. 2001, 5, 7. [CrossRef]

50. Petanidou, T.; Kallimanis, A.S.; Tzanopoulos, J.; Sgardelis, S.P.; Pantis, J.D. Long-term observation of a pollination network:
Fluctuation in species and interactions, relative invariance of network structure and implications for estimates of specialization.
Ecol. Lett. 2008, 11, 564–575. [CrossRef]

51. FAO. Towards Sustainable Crop Pollination Services—Measures at Field, Farm and Landscape Scales; FAO: Rome, Italy, 2020. [CrossRef]
52. Wratten, S.D.; Gillespie, M.; Decourtye, A.; Mader, E.; Desneux, N. Pollinator habitat enhancement: Benefits to other ecosystem

services. Agr. Ecosyst. Environ. 2012, 159, 112–122. [CrossRef]
53. Olson, D.M.; Wackers, F.L. Management of field margins to maximize multiple ecological services. J. Appl. Ecol. 2007, 44, 13–21.

[CrossRef]
54. Underwood, E.; Darwin, G.; Gerritsen, E. Pollinator Initiatives in EU Member States: Success Factors and Gaps. Report for European

Commission under Contract for Provision of Technical Support Related to Target 2 of the EU Biodiversity Strategy to 2020 Maintaining
and Restoring Ecosystems and Their Services; ENV.B.2/SER/2016/0018; Institute for European Environmental Policy: Brussels,
Belgium, 2017.

55. Bager, T.; Proost, J. Voluntary regulation and farmers’ environmental regulation behaviour in Denmark and the Netherlands.
Sociol. Ruralis. 1997, 37, 79–96. [CrossRef]

56. Morris, C. Networks of agri-environmental policy implementation: A case study of England’s countryside stewardship scheme.
Land Use Policy 2004, 21, 177–191. [CrossRef]

57. Nilsson, L.; Clough, Y.; Smith, H.G.; Olsson, J.A.; Brady, M.V.; Hristov, J.; Olson, P.; Skantze, K.; Sahlberg, D.; Dänhardt, J. A
suboptimal array of options erodes the value of CAP ecological focus areas. Land Use Policy 2019, 85, 407–418. [CrossRef]

http://doi.org/10.1016/j.landusepol.2017.03.027
http://doi.org/10.1016/j.landusepol.2015.02.009
http://doi.org/10.1016/j.landusepol.2018.02.053
http://doi.org/10.1016/j.ecolecon.2006.07.026
http://doi.org/10.1111/j.1467-9523.2008.00452.x
http://doi.org/10.1111/j.1755-263X.2012.00296.x
http://doi.org/10.1016/j.ecolecon.2014.01.007
http://doi.org/10.1016/j.landusepol.2017.02.009
http://doi.org/10.1890/10-0677.1
http://www.ncbi.nlm.nih.gov/pubmed/21830716
http://doi.org/10.1111/1365-2664.12977
http://doi.org/10.1111/j.1461-0248.2008.01157.x
http://www.ncbi.nlm.nih.gov/pubmed/18294214
http://doi.org/10.1007/s10113-017-1241-2
http://doi.org/10.1016/j.agee.2005.02.009
http://doi.org/10.1016/j.landusepol.2020.104660
http://doi.org/10.1093/jee/toy322
http://doi.org/10.1093/jee/tow306
http://www.ncbi.nlm.nih.gov/pubmed/28334107
http://doi.org/10.1016/j.agee.2022.108120
http://doi.org/10.1098/rspb.2019.1550
http://doi.org/10.5751/ES-00259-050107
http://doi.org/10.1111/j.1461-0248.2008.01170.x
http://doi.org/10.4060/ca8965en
http://doi.org/10.1016/j.agee.2012.06.020
http://doi.org/10.1111/j.1365-2664.2006.01241.x
http://doi.org/10.1111/1467-9523.00037
http://doi.org/10.1016/j.landusepol.2003.01.002
http://doi.org/10.1016/j.landusepol.2019.04.005

	Introduction 
	Methods 
	Study Area 
	Sampling Design and Data Collection 
	Economic Analysis 
	Social Feasibility 

	Results 
	Effect on Flower Strips on Sunflower Productivity 
	Economic Viability Analysis 
	Social Feasibility Analysis 

	Discussion 
	Benefits and Challenges of Flower Strip Implementation 
	Limitations and Knowledge Gaps 
	Policy Implications in the Context of the Ongoing CAP Reform 

	References

