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Abstract

Choices have to be made to manage invasive species because eradication often is not possible. Both ecological and social factors
have to be considered to improve the efficiency of management plans. We conducted a social study on Fallopia spp., a major
invasive plant taxon in Europe, including (1) a survey on the perception of a landscape containing Fallopia spp. using a
photoquestionnaire and (2) an analysis of the social representations of Fallopia spp. of managers and users in one highly invaded
arca and one less invaded arca. The respondents to the photoquestionnaire survey appreciated the esthetics of the landscapes less
when tall Fallopia spp. were present. Few people were able to identify and name the plant, and this knowledge negatively
affected the appreciation of the photos containing Fallopia spp. The central core of the social representation of Fallopia spp. was
composed of the invasive status of the plant, its density, and its ecological impacts. The peripheral elements of the representation
depended on the people surveyed. The users highlighted the natural aspect whereas the managers identified the need for control.
In the invaded area, the managers qualified the species as “unmanageable,” whereas the species was qualified as “foreign” in the
less invaded area. Those results provide insights that have to be included when objectives of management plans of these species
are selected.

Keywords Japanese knotweed s./. - Perceptions - Photoquestionnaire - Ranked associations - Social representations

Introduction ecological systems” that include human and ecological con-
ditions, patterns, and processes that interact with each other
(Redman et al. 2004; Ostrom 2009). Interdisciplinary re-
search is a good way to better comprehend complex systems
and may reveal surprising outcomes and reciprocal effects
(Liu et al. 2001, 2007). Indeed, the management of ecosys-
tems has been proven to be better understood and more

efficient when ecological and social factors are considered

The production of knowledge on ecosystems and land-
scapes, particularly in applied research, often needs to inte-
grate both ecology (or more generally, biophysical science)
and social science because they are recognized as “social-
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(Austin et al. 2013; Turner et al. 2016). Social and
socioecological studies are still lacking in invasion science,
even if some studies emerged from the 1990s and the 2000s,
respectively (Vaz et al. 2017).

The various ecological mechanisms involved (Catford
ct al. 2009) and the ecological impacts (Simberloff et al,
2013) of invasive species are widely studied. The manage-
ment of widespread and well-established invasive species is
difficult and needs to prioritize and optimize control efforts
(Epanchin-Niell and Hastings 2010; Giljohann et al. 2011;
Hohmann et al. 2013) according to ecological, economic,
and social criteria, including perceived benefits and impacts
of'the species (Gaertner et al. 2017). Moreover, different value
systems of stakcholders may even lead to some conflicts about



appropriate management strategies (Estévez et al. 2015).
Consequently, invasion management requires studying and
clarifying social dimensions around invasive species
(Simberloff et al. 2013; Tassin and Kull 2015), which can be
achieved by further considering human perceptions (Andreu
et al. 2009) and social representations (Selge and Fischer
2011).

Landscape perception is a process that connects humans
with ecological phenomena (Gobster et al. 2007). The per-
ception of esthetics is triggered not only by emotionally
based processes but also by cognitively based processes
(Gobster et al. 2007). Some components in landscapes
can be widely preferred esthetically, whereas other compo-
nents can be appreciated differently depending on the cul-
ture (Le Lay et al. 2008). The perception of landscapes can
also be influenced by people’s knowledge, such as aca-
demic education or different areas ol expertise (Wyzga
et al. 2009). Professionals have already been demonstrated
to perceive non-native plant species as less beautiful than
the public perceives them to be (Fischer et al. 2014). There
is a relationship between the content of beliefs and the
perceptions of people and their attitudes (Fischer et al.
2014) that may not be consistent with the landscapes’ eco-
logical functions or conditions (Cottet et al. 2013; Gobster
et al. 2007; Wyzga et al. 2009). Studying the perception of
esthetics may thus partly explain how people feel about,
behave in response to, and act on landscapes.

Social representations are sets of values, information, and
ideas that are shared by a social group about a given phenom-
enon or object (Moscovici 1961). From the point of view of
social representation theory, the outside and inside worlds of
individuals and groups are not separate. The subject and ob-
jectare not fundamentally distinct concepts (Moscovici 1989),
Social representations provide group members with a com-
mon reference point that enables them to understand and ex-
plain reality. Given their functional (Abric 1994a; Rouquette
and Rateau 1998), evaluative (Rateau 2002) and normative
(Flament 1999) components, social representations guide be-
haviors by providing direction and adjusting them to the so-
ciocultural context. Given the relationship between social rep-
resentations and uses (such as Zouhri et al. 2016), they can
consider the complex mechanisms involved in positioning
oneself regarding a specific social object. Hence, social repre-
sentations are appropriate for studying environmental issues
because they focus both on socially constructed and cognitive
(internal) aspects, and thus can clarify the complexity of peo-
ple’s views about their natural environment (Buijs et al. 2012;
Figari and Skogen 2011). For example, social representations
of nature and landscapes may differ between laypeople and
experts, leading to diverging attitudes about management or
conservation measures (Buijs and Elands 2013). Indeed, given
their roles in understanding and co-constructing reality, we
know that social representations play a fundamental role in

the way people construct and share their perceptions of prob-
lematic objects (here, an invasive species) and behave and
interact regarding that object (Abric 1994a; Guimelli 1994).

Japanese knotweed s.s. Fallopia japonica (Houtt.) Ronse
Decraene, Giant knotweed Fallopia sachalinensis (F. Schmidt
ex Maxim.) Ronse Decraene, and the hybrid between these
two species, Bohemian knotweed Fallopia x bohemica
{Chrtek and Chrtkova), are widespread invasive species in
Europe (Bailey and Wisskirchen 2004). Fallopia spp. are rhi-
zomatous perennial herbaceous plants that have colonized ri-
parian habitats and disturbed areas (Bailey et al. 2009). The
three species are considered invasive but the hybrid seems to
perform better than the parent species (Parepa ct al. 2014).
Numerous control methods have been tested in the field, but
none have demonstrated full efficiency (Delbart et al. 2012).
Ineffective control actions may even promote propagation
(Delbart et al. 2012; Meier et al. 2014), and there is no con-
sensus if the species should be controlled (Delbart et al. 2012).
Moreover, little is known about the response of the different
taxa to the various control methods. Many stakeholders are
concerned, either because they are charged with managing the
invaded sites (practitioners) or because they are in contact
with the species in different activities or on their properties
(laypeople and residents). To date, few studies have collected
data on the perceptions and representations associated with
Fallopia spp. Robinson et al. (2017) have shown that the
perceived frequency and severity of consequences of
Fallopia spp. in domestic gardens could depend on direct
professional or domestic experience and geographical prox-
imity to Fallopia (knowledge of an invaded site within 5 km).
Another recent study that analyzed written documents pro-
duced by environmental managers in France revealed two
main approaches. While some managers focused on the gen-
cral knowledge related to the origins and strategies of coloni-
zation, others emphasized the diversity and efficacy of pro-
spective management techniques (Cottet et al. 2015).

Our aim was to further explore the human-Fallopia spp.
link in some hydrosystems in France, both in response to
laypeople and managers and in relation to ecological data.
We were interested in understanding why and how to ade-
quately manage the species. The complexity of this question
makes it very important to study both the biology/ecology of
the species and the social attitudes towards the plant. Here, we
present two studies focusing on perceptions and representa-
tions of the species:

(1) A survey aiming to assess the effects of the presence and
height of Fallopia spp. on laypeople’s landscape
perception,

(2) A structural analysis of the social representations of
Fallopia spp. among managers and users of invaded sites
from two regions: the Rhéne department (highly invad-
ed) and the Gard department (less invaded).



Methods

Effect of the presence of Fallopia spp.
on the landscape perception of laypeople

To better understand how individuals perceive landscapes in-
vaded by Fallopia spp., we conducted a photoquestionnaire
(Le Lay et al. 2012). A set of photographs was presented to
laypeople, who were asked to evaluate the landscapes’ es-
thetics. A few questions followed the photographs to better
qualify the sociocultural profiles of the individuals and to
assess if they could identily Fallopia.

The photographs were taken along the Rhone River. They
were selected and classified according to two criteria: vegeta-
tion layer in the landscape (with trees versus with shrubs) and
presence and height of Fallopia spp. (without Fallopia/with
low Fallopia/with high Fallopia). There were two photo-
graphs per set of criteria (12 photographs total, Fig. 1). Since
it is known that anthropogenic components (e.g., factories and
roads) strongly influence photograph assessments (Real et al.
2000), they were artificially removed using Photoshop soft-
ware (CS5.1) if present.

The survey was conducted by one investigator in the mu-
nicipality of Vemaison (Rhéne department). Respondents to
the survey were selected according to a representative sam-
pling based on an age criterion (INSEE database). The inves-
tigator proceeded with the initial contact and the questionnaire
administration according to two successive approaches: first, a
door-to-door approach; then, to complete the sample, he ad-
ministered some questionnaires at the municipal library. A
total of 136 individuals answered the questionnaire. The age
distribution within the sample of respondents was similar to
the age distribution in the municipality of Vernaison (Table 1);
the gender distribution was more unbalanced since women
were overrepresented in our sample in comparison to the pop-
ulation of the municipality (INSEE, census 2013; Table 1).
First, the respondents were asked to use an analogous vi-
sual scale to rate the esthetics of the landscapes (used for
studying landscape perception, such as in Cottet et al. 2013
and Wyzga et al. 2009; Supporting Information Fig. 1).
The scale was bounded by assessment terms (“not beauti-
ful at all” versus “very beautiful™). The participants were
asked to rate the beauty of each landscape by marking a
cross on the scale. This mark was then converted into a
rating (from zero to ten) that was used for statistical anal-
yses. Second, a few questions were asked of the respon-
dents to assess their knowledge of Fallopia. They were
first asked to name the plant species that they were able
1o recognize in the photographs. For statistical analyses,
the spontancous naming of Fallopia spp. (or its French
vernacular names) versus no naming of Fallopia was used.
Then, if the plant was not recognized, the investigator
showed photographs of the plant—first without flowers

and second with flowers—and asked if the respondent
had ever seen it and could name it.

Regarding the esthetic assessment of the landscapes, the
differences of'the ratings according to the presence and height
of Fallopia spp. in the landscape, the knowledge of the sur-
veyed people, and the interaction between both factors were
analyzed with analysis of variance (ANOVA) in conjunction
with Tukey HSD tests. Statistical analyses and graphs were
performed with R software (R Core Team 2012).

Social representations of Fallopia spp. in managers
and users

The study of social representations requires both identifying
their content (information, beliefs, and attitudes towards the
object) and their organizational structure (Rateau 1999). The
central core theory (Abric 1976, 1994a) states that this struc-
ture is regulated by two distinct entities with complementary
roles. The central system unifies and stabilizes the representa-
tion, and thus determines its organization and meaning. It is
composed of consensual, non-negotiable, and stable cogni-
tions that are unconditionally linked to the object. It acts as a
cognitive filter through which social reality is perceived and
evaluated. By providing a “framework for interpreting and
categorizing new information,” the central system also con-
tributes to determining attitudes and behaviors (Abric 1994b).
The peripheral system also consists of conditional cognitions
that enable individual variations of the common reference
point as defined by the elements of the central system. The
peripheral elements are the most concrete part of the represen-
tation and act as a “buffer” between the central core and any
environmental variations faced by the individual (Flament
1989). Thus, they act as a regulator of the social representation
by adapting it to the context, and as a protector and defender of
the central core. The peripheral system can also intervene in
the determination of social judgements and practices in accor-
dance with the central system. Analyzing the complementar-
ities between the central core and the peripheral system thus
provides a better understanding of the structure, content, and
dynamics of a social representation.

We adopted this structural approach in this study. We con-
ducted a survey in two different regions of France (N =94).
The first region (Vernaison, Rhéne basin in the Rhone depart-
ment) is highly invaded by Fallopia, whereas the second re-
gion (in the Vidourle basin, in the Gard department) is less
invaded. We surveyed two groups in both areas: managers
(technical and scientific agents working on river and river-
banks, 17 in the Rhéne and 20 in the Gard) and users (fisher-
men and residents, 30 in the Rhone and 27 in the Gard).

The sample included a majority of male subjects (20 fe-
males and 74 males). However, the ratio of male to female
subjects was the same, regardless of the study site (x*(3) =
1.95, NS). Furthermore, males and females were equally



Fig. 1 Photographs used for the
photoquestionnaire. Photographs
were taken along the Rhone
River; any anthropic elements
were removed
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distributed between the five age categories that composed
each sample (x*(9) = 3.95, NS).

The participants were asked to answer a questionnaire
(Supporting Information Fig. 2) used to analyze the structure
and content of the social representation of Fallopia spp. We
used two methods to analyze the structure and content of the
social representation of Fallopia spp.: a prototypical analysis
(Verges 1992) using ranked associations (Abric 2003; Moliner
etal. 2002) and a context independence test (CIT; Lo Monaco
et al. 2008). The first method requires the participants to cite
the first five words or expressions that spontaneously come to
mind when they think about Fallopia spp. They were then
asked to rank thesc verbal associations according to their im-
portance in defining Fallopia, from one (the most character-
istic of Fallopia) to five (the least characteristic of Fallopia).
Using this method, two criteria can be combined to determine
the representation’s structure: the frequency and the mean
rank of each word or expression. In other words, frequently
used and high ranked (i.¢., important, with a rank closer to 1)
clements are considered a potential central element (Vergés
1992). The CIT was used to confirm the potential representa-
tional structure identified using the first method. The partici-
pants were asked (o indicate whether each potentially central
element is an unconditional characteristic of Fallopia spp. The
participants who answered “yes” judged that the element was
always linked to the object of representation. Given the con-
sensual and contextually independent nature of the central

elements, a high [requency of affirmative answers indicates
that the element in question is central.

Following the initial content analysis by lemmatization (i.e.,
grouping words or expressions of the same lexical family into
semantic elements) of the ranked associations and the intersec-
tion of the mean frequency and mean rank of each word, we
verified the centrality of each element by comparing the CIT
answers to a threshold determined by a Kolmogorov-Smimov
test. To identify the organizing factors of the representation ac-
cording to each population’s characteristics, we also conducted a
correspondence factorial analysis (CFA) on the 14 semantic ¢l-
ements by defining the location and the two categories of indi-
viduals (managers versus users) as the supplementary variables.

Results

Effect of the presence of Fallopia spp.
on the landscape perception of laypeople

The surveyed population (Table 1) was predominantly female
and more than 45 years old. Most participants were familiar or
very familiar with the study area since 449 of them had lived
in the municipality for more than 16 years and 41% had lived
there between 6 and 15 years. Regarding their knowledge of
Fallopia, only 8 respondents out of 136 were able to name the
plant (6%). This recognition was equivalent whether we



Table 1 Characterization of the sample population surveyed with the
photoquestionnaire
Question Possible answers Number
Age Between 15 and 29 25
Between 30 and 44 42
Between 45 and 59 38
Between 60 and 74 22
More than 75 9
Gender Women 84
Men 52
Duration of residence Less than one 13
Between | and 5 28
Between 6 and 15 33
Between 16 and 30 27
More than 30 33
No answer 2
Can you name this plant Yes 7
(when not flowering)? No 129
Can you name this plant Yes 6
(when flowering)? No 130
Have you ever seen this Yes 99
plant around here No 26
(when not flowering)? Mesiyis 0
Have you ever seen this Yes 91
plant around here No 41
(when flowering)? Misybs i

presented a flowering or a nonflowering plant. Nevertheless,
most surveyed people stated that they had already seen this
plant around their living area (73% and 67% when presented
with a nonflowering and a flowering plant, respectively).
Regarding the esthetic assessments of the landscapes, the
knowledge (i.e., the ability to recognize and name the plant) of
the surveyed people, as well as the presence/height of Fallopia,
significantly influenced the esthetic ratings given by the par-
ticipants for the landscapes (Fig. 2). The people who recog-
nized and were able to name Fallopia assigned lower ratings
(mean = 5.8) than the people who did not (mean=6.8)
(ANOVA; F=9321; df=2; p <0.0001). The people who rec-
ognized and named Fallopia were older than people who did
not (five out of eight were older than 60 years) and had a high
level of education (3 years or more of graduate studies for half
of them). Most of them regularly or frequently visit the banks
of the Rhéne River, mostly for walks. The height of Fallopia in
the landscape also significantly influenced the esthetic ratings
(ANOVA; F=10.5; df=2; p<0.0001). The scenes with high
amounts of Fallopia received the lowest ratings (mean = 6.4);
the scenes with low Fallopia received intermediate ratings
(mean =6.8), whereas the scenes without Fallopia received
the highest ratings (mean=7). The interaction between

knowledge and the presence/height of Fallopia was not signif-
icant (ANOVA; F=2.2; df=2; p=0.1). Nevertheless, the
pairwise comparisons showed that people who were able to
recognize and name Fallopia had a different perception of
scenes with high Fallopia (Tukey’s test; p <0.001). They
assigned significantly lower ratings to landscapes with high
Fallopia (mean =5) than the people who were not able to
identify the species (mean = 6.1).

Social representations of Fallopia spp. in managers
and users

Overall, the potential central core is composed of four ele-
ments (Table 2): the highly “invasive” characteristics of
Fallopia, its “density,” its contribution to the “degradation”
of the environment, and the fact that it is a “plague” or a
serious threat. The general tone of the free associations was
mostly negative in the central core where all potentially cen-
tral elements refer to aversive aspects. Moreover, the first pe-
riphery (high frequency and low rank) contains the idea that
Fallopia is *unmanageable.” The other peripheral elements
are more mixed, with positive terms such as “beauty,”
“flowers,” or “nature.” The term “foreign™ is also relatively
frequent and important in the periphery.

We observed in the CFA analysis (Fig. 3) that the four
elements previously determined as central (“invasive,”
“density,” “plague,” and “degradation”) do not contribute in
any way to the inertia of either factor. Hence, all stakeholders
share the same elements in each location. In other terms, these
elements are truly the structural basis of the shared representa-
tion of Fallopia. Moreover, the apparent contradiction between
positive and negative terms in the periphery is explained be-
cause the global and transversal social representation is signif-
icantly nuanced depending on the area and the social stake-
holder’s group (managers and users). The first axis of the CFA
analysis (Fig. 3) revealed a contrast between the Rhone and the
Gard areas. The former perceives Fallopia as
“unmanageable,” whereas the latter rather considers Fallopia
a“foreign” plant. On the second axis, a different representation
of the species between managers and users can be observed. In
addition to the common elements of the central core, users
mentioned the “beauty” of Fallopia’s “flowers,” the fact that
it provides “greenery,” and the fact that it constitutes a
“natural” aspect of the environment. Thus, they are in opposi-
tion to the managers who see Fallopia as present in the “river
banks™ and who referred to the ongoing “struggle” to limit its
proliferation.

Discussion

The management of ecosystems is more efficient when ecolog-
ical and social factors are considered (Austin et al. 2013). There



Table 2 Structure and content of the social representation of Fallopia
spp. (managers and users combined). The participants in the
questionnaire survey were asked to cite the first 5 words that they
associated with Fallopia and to rank these words from 1 (the most
characteristic of Fallopia) to 5 (the least characteristic). The frequencies
among all the participants of each semantic element cited and their mean
assigned ranks are in brackets. The elements with a higher frequency of
positive answers to the context independence test (CIT) compared to
Kolmogorov-Smirnov’s threshold are in bold. The central elements are
the elements with high rank and high frequency

Considered as less
characteristic
(low rank > 3.00)

Considered as
characteristic
(high rank <3.00)
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Fig.2 Distribution of the esthetic ratings assigned to the scenes according
to the presence and height of Fallopia and to the ability of the people to
name the plant. “Recog”/“No recog”: sample of the population that was/
was not able (n= 8/n = 128) to recognize and name the plant (regardless
of whether the plant was recognized with or without flowers). Points in
the boxes indicate the mean of ratings, Whiskers represent upper and
lower quartiles, and the star indicates the significance of the differences
between “Recog” and “No recog” (Tukey’s test, p < 0.001)

is need for precise ecological and socioeconomic management
motivations and objectives, and the motivations and objectives
should be linked to optimal management techniques. Here, we
used two different approaches—the study of the esthetic per-
ceptions of laypeople and analysis of the representations of
Fallopia spp. of users and managers of invaded sites—to nour-
ish a discussion about management motivations and objectives
in the context of Fallopia’s invasion in France.

Landscapes with tall plants are less esthetically
appreciated, especially if the species is recognized

According to our results on the public perception of landscape
esthetics, the sole presence of Fallopia in landscapes only
marginally decreased the esthetic value. The height of the
plant was, however, shown to have a slight but significant
impact on the evaluations. The more the plant was visible in
the landscape, the less the landscape was perceived as csthet-
ically appealing. Those results may be surprising because
Fallopia spp. was sold in the nineteenth century as ornamental
species (Bailey and Conolly 2000). Here, the demonstrated
effect is weak and may have been stronger if the set of pho-
tographs had included more widely invaded landscapes (c.g.,
colonized by dense and monospecific massils of Fallopia
spp.). Here, the set of photographs included riparian land-
scapes, with Fallopia as a part of this landscape among other
species, and not as a central object. This low footprint in the
landscape was, however, enough to induce an impact on per-
ceptions and the esthetic value associated with landscapes.
The presence of Fallopia spp. in the landscape thus appears

Invasive (90; 1.92)
Density (34; 2.94)
Degradation (21; 2.57)
Plague (21; 2.76)
Flowers (17; 2.53)
Plant (12; 2.45)
Nature (8; 2.87)

Water (29; 3.20)
Unmanageable (25; 3.08)

High frequency
>20)

Foreign (19; 3.00)
Beauty (15; 3.13)
Struggle (9; 3.22)
Greenery (9; 3.44)
River banks (9; 3.88)

Low frequency
(=20)

to raise esthetic issues according to the public. Since it is
known that the esthetically perceived environments are those
that induce a stronger commitment to environmental preser-
vation (Nassauer 1992; Gobster et al. 2007), esthetic issues
should be considered more widely when defining manage-
ment strategies towards Fallopia spp.

In our survey, the people who knew the species (who were
able to recognize and name it) had a far more negative percep-
tion of the landscapes containing high levels of Fallopia.
Knowledge plays a determinant role in the perception of
Fallopia (Robinson et al. 2017), as has already been demon-
strated for other invasive species (Garcia-Llorente et al. 2008).
These results demonstrated how important communication
plans are for invasive species. For example, the number of
visitors expressing a willingness to pay for controlling pine
invasion in the Malalcahuello National Reserve in Chile in-
creased after a brief explanation about the impacts of the pines
(Bravo-Vargas et al. 2018). Due to its strong potential impacts,
the message that is conveyed to the public must be discussed in
depth and jointly defined by all stakeholders. Indeed, Novoa
et al. (2018) recommend the co-design of management objec-
tives, time frames, and the management strategy after an as-
sessment of the perceptions and beliefs of “key” stakeholders.

Diversity of social representations of Fallopia
between groups of stakeholders

The influence of knowledge and experience is also tangible in
our social representation study; we demonstrated a contrast
between people who know Fallopia because they must ad-
dress the species in their work, i.e., managers, and other peo-
ple (users). The users highlighted the green and natural aspects
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content analysis led by the words cited by participants)

of the species and saw the species as a plant and not only as an
invasive species. The managers focused on aspects linked to
their work: the impact of the plant on watercourses and the
difficulty of controlling the invasion. Likewise, managers in a
highly invaded area considered the species to be unmanage-
able, whereas managers from a more recently invaded area
underlined the exotic origin of the plant by talking about a
“foreign” species. All these results confirmed the importance
of knowledge in the social representations. Nevertheless, the
central core shared by all groups of respondents was globally
negative. The motivation of managers to take action against
invasive species could be driven by management goals but
could also be influenced by their representations and knowl-
edge because biological invasions are both a biological and a
cultural phenomenon (Tassin and Kull 2015). Here, the notion
of impacts arose in the central core of representations
(“degradation,” “plague”) and may be one of the main moti-
vations for management actions. The word “foreign” ap-
peared in the periphery, especially in the Gard area. We lack
data to determine if the non-nativeness of the species may be
one motivation to engage management actions in this area.
Further investigations on the role of the status of a species
(native versus non-native) in the motivation for taking action
would be interesting because this is a controversial issue that
calls upon different worldviews (Simberloff 2012).

Including social factors in the design of management
plans

The objectives of the plan must be stated clearly when a man-
agement plan is considered. Larson et al. (2011) applied the

concept of “sustainability” to invasive species management
and suggested that specific management goals be formulated
in three “pillars”: environmental, social and economic, and be
measurable, meaningful, and understandable to all stakeholders.
The social pillars imply the involvement of all stakeholders and
build the communication between stakeholders and managers
(Larson ct al. 2011). An information program about Fallopia
(including if broader ecological principles are needed, Caplat
and Coutts 2011) and the behaviors that could limit its spread
should be considered given the small number of people who
recognized the species in the pool of respondents. Moreover, a
better understanding of how the involved populations perceive
Fallopia can facilitate the development and implementation of
communication strategies to advocate best practices according
to the target audience. Furthermore, actions to take towards
Fallopia can be jointly defined by discussions involving several
stakeholders showing different representations of the species.
Our study thus highlights the role of human perceptions and
representations in invasive species management, both at the
individual and the social levels. It is now recommended to
assess stakeholders’ beliefs before designing management
plans, especially when dealing with potential “conflict
species” (Novoa et al. 2018). For example, in a worldwide
study, Kull et al. (2011) analyzed uses and perception of
Australian acacias and found that although negative impacts
are underlined in rich countries, a control of these species
would likely impact poor communities that depend on the
use of Acacias. Furthermore, such studies may show that
even if uses and representations of species differ between
stakeholders, there may be surprisingly fewer conflicts about
the management of the species than previously expected. In



South Aftica, even if perceptions of Prosopis sp. varied among
stakeholders from difTerent social contexts and with diverse
familiarity with the species, Shackleton et al. (2015) identified
a demand for improved and increased control of the species
linked to a general view that Prosopis sp. are spreading and
costly. Actually, Shackleton et al. (2018) identified around 30
interacting and dynamic factors (including species-, effects-,
sociocultural, and landscape-related factors) that could influ-
ence people’s perceptions/representations of invasive species,
in six broad-scale dimensions from individuals to institutional
context. This synthesis underlines the potential complexity of
human perceptions and representations and helps understand-
ing their potential role in ecosystem management.

To conclude, the results of the present study highlighted
that the perceptions of laypeople of landscape esthetics are
influenced slightly by the height of the species unless the
species is recognized, in which case its presence is evalu-
ated more negatively. Social representations, which are
mainly negative, are different among stakeholders and
study areas. Altogether, these results may help design so-
cially adequate management plans, with positive feedback
between society and the environment (Larson et al. 2011).
The next step would be to combine and integrate ecologi-
cal and social factors in one study. Such projects are need-
ed to link the social and ecological aspects of biological
invasions, which is crucial for understanding management
(or the absence of management) motivations, formulating
realistic and efficient management objectives, and building
better management plans.
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