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Bans on the cosmetic use of pesticides in urban green spaces (UGS) is part of the
toolbox to reduce pesticide use. While most technical barriers have been lifted, the
acceptability of the global changes induced by pesticide-free UGS management is
questioned. Public administrators in charge of UGSs have their own preferences
and poorly informed opinions on citizens’ ones. A Discrete Choice Experiment
approach was adopted to investigate the discrepancy between the preferences of
French citizens and public administrators in charge of technical and budget
decisions, in 2017, when the pesticide ban was enforced. Results indicate that the
most important differences are in the willingness to improve the working
conditions of the maintenance teams, the interest in more natural UGSs and the
relevance of communication on the pesticide ban. By challenging some of the
opinions of UGS administrators with regard to citizens’ preferences, our results
remove some of the barriers to a successful transition toward pesticide-free UGSs.

Keywords: choice experiment; France; pesticide; stakeholders; urban land

1. Introduction

Reducing pesticide use has become a goal shared by many countries and a major issue
in public policies due to the negative impacts of pesticides on the environment and on
human health. In particular, the European Union has placed pesticides at the center of
the Green Deal and Farm to Fork strategy, targeting a reduction in pesticide use by
50% by 2030 (European Commission 2020). Since 2009, Integrated Pest Management
was specified in the Sustainable Use of pesticide Directive (SUD) as the cornerstone
of European Union (EU) policy to reduce pesticides (European Parliament and Council
2009). The failure of this strategy (pesticide use has not decreased in the EU) calls for
a new paradigm: the pesticide-free strategy (Jacquet et al. 2022).

The prohibition of pesticides was already foreseen as a potential solution in sensi-
tive areas and where pesticides are used for cosmetic purposes, including public parks
and gardens (European Parliament and Council 2009). Indeed, while pesticide use on
amenity areas accounts for less than 3% of total pesticide use per year, it has dispro-
portionate environmental effects, in particular through the contamination of sewage
systems, ditches, drains or groundwater (Kristoffersen et al. 2008), and higher health
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risks, since the population is more directly exposed to pesticides than in agricultural
areas. The European Commission work program for 2022 includes a revision of the
SUD, to help meet the EU objectives. Among the options on the table, prohibiting the
use of pesticides in sensitive urban green spaces in all Member States is envisaged.
Since 2003, many Canadian municipalities have also banned the cosmetic use of pesti-
cides in public areas (Pralle 2006).

To comply with such a pesticide ban, public managers of urban green spaces
(UGSs) have to modify their practices. But the transition to pesticide-free management
in UGSs is not a question of pure technical substitution of chemicals with alternative
weeding and plant protection techniques. Rather, the transition always entails more
global changes in the management of urban landscapes, such as extensive use of
mulching, less frequent mowing, planting of new plant species and more generally the
reorganisation of the maintenance work and differentiating between maintenance tasks
according to the type of areas (Gutleben 2020). Keeping the level of weed control
unchanged would lead to a major increase in management costs (Cheval, Gutleben,
and Laille 2017). While technical references are available on alternatives to pesticides
for green space management, this transition also creates other challenges for local pub-
lic authorities, who generally have limited information on citizens’ preferences upon
which to base their decisions. Since the seventies, cultural norms have favored neat-
looking urban landscapes (Nassauer 1995). After so many years with “zero weeds” as
standard, public administrators may fear the limited social acceptance of weeds, and
more generally the major changes resulting from the transition to zero pesticide use in
urban landscapes.

The missing evidence on the preferences of the different stakeholders could be one
of the main challenges for a successful transition to pesticide-free UGSs. Diverging
preferences with regard to the consequences of the pesticide ban between citizens and
those in charge of technical and budget decisions could lead to poorly informed and
welfare-decreasing decisions. Given the ecological and societal value of UGSs, more
research on how urban green spaces are managed and maintained is needed (Lindholst
2008; Rosol 2010).

Knowledge of the differences between the preferences of citizens and public
administrators in charge of applying environmental policy is still too limited (Spegel
2017). This is particularly problematic since, in Cost Benefit Analysis, policy makers
often rely on expert judgements rather than on stakeholder surveys to estimate the ben-
efits associated with alternative environmental management plans, to be balanced
against the costs of such projects (Colombo et al. 2009). Administrators’ decisions are
sometimes considered to be poorly aligned with the interests of the general public,
either due to paternalistic attitudes (they choose the option perceived as the best for
the citizens, the environment or for future generations, even if citizens dislike it)
(Carlsson, Kataria, and Lampi 2011), or because they serve their own interests, such
as maximising the size of their service or budget (Niskanen 1971; Buchanan, Tollison,
and Tullock 1980).

Diverging preferences between managers (responsible for technical aspects) and
politicians (responsible for budget allocation and municipal staff, including the UGS
maintenance teams) are also likely to slow down the transition. They work for the
same organisation (the city) and their common objective is the supply of UGS for the
citizens. The relationship between managers and local politicians can be described as a
principal-agent relationship in which the purchaser (the politicians) seeks to formulate
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(implicitly or explicitly) contracts with the agent (the managers and the maintenance
teams). In the transition to the new system without pesticides, managers are more
likely to be more knowledgeable on the technical aspects than the elected official
responsible for budgetary decisions; therefore leading to a situation of information
asymmetry. In this context of information asymmetry, drawing up a contract in order
to introduce incentives for the managers to follow the city council’s objectives is com-
plex (Marrelli and Pignataro 2001). Overall, the convergence of local politicians and
technical managers’ preferences will depend on the degree of integration of elected
officials and managers in the same organisation and the level of information asym-
metry on technical aspects. This is even more of a challenge when the provision
green-space maintenance is outsourced (Lindholst 2008).

This study investigates the potential discrepancy between the preferences regarding
the transition toward pesticide-free UGSs of local politicians (responsible for providing
the financing and other resources necessary for UGS maintenance), managers (respon-
sible for the design and maintenance of UGSs) and urban citizens frequenting UGSs
but with no public role in UGS management. It is aimed at shedding light on the
obstacles faced by municipalities, due to the fact that diverging preferences between
the administrators of UGSs (including politicians and managers) and their citizens are
likely to jeopardise the efficient transition toward pesticide-free UGSs.

To compare their preferences, we administered a Discrete Choice Experiment
(DCE) with identical choice sets to the three groups, along with questions specific to
each group. DCE have been used in the last decade to understand citizens’ preferences
for UGSs and the multiple services they offer (recreation, health… ), including non-
use value (Tu, Abildtrup, and Garcia 2016; Giergiczny and Kronenberg 2014). DCEs
also provide a suitable framework for comparing preferences between different stake-
holders. Using DCEs, some authors have investigated the potential discrepancy
between the preferences of the general public and those of scientists or experts (not
directly involved in administering policy) (Rogers 2013; Colombo et al. 2009; Ek,
Elofsson, and Lagerkvist 2018) or those of public administrators (Carlsson, Daruvala,
and Jaldell 2012, Carlsson, Kataria, and Lampi 2011; Alberini, Longo, and Riganti
2006; Eggert, Kataria, and Lampi 2018; Spegel 2017; Nord�en et al. 2017). Others
have focused on comparing the preferences of producers of environmental services and
their beneficiaries (Tienhaara et al. 2020; Bateman 1996; Latacz-Lohmann and
Schreiner 2019). The comparison of politicians’ and managers’ preferences is less
common (see Bech (2003) and Baji et al. (2016) for such investigations in the health
sector). The results of these studies on the similarity or divergences in the preferences
of different stakeholders are clearly contextual and call for new evidence in the context
of urban land management. To the best of the authors’ knowledge, there are no similar
studies focusing on preferences regarding pesticide-free UGSs.

The research was conducted in France, one of the main users of pesticides in the
world (the 9th ranked country), where non-agricultural areas account for 5% of total
pesticide use (in 2009) (Amblard et al. 2009). In 2014, following other Member States
such as Germany, Denmark, the Netherlands and Luxemburg, France decided to offi-
cially extend its efforts in pesticide-use reduction for non-agricultural areas (gardens,
parks and infrastructures) (Kristoffersen et al. 2008). The Labb�e law has banned pesti-
cide use in parks, on roads and footpaths and in forests accessible to the public since
the 1st of January 2017 (Legifrance 2014). As of July 2022, the ban will extend to
all public or private green spaces frequented by the public, including cemeteries,
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green areas of hospitals, schools, hotels, camping grounds, commercial zones etc.
(Legifrance 2021). Our research generates new knowledge on the differences between
the preferences of citizens and public administrators in charge of applying environmen-
tal policy. It also contributes to the scarce literature on the management of UGSs with-
out pesticides. It sheds light on the importance of challenging some of the opinions of
UGS administrators with regard to what changes are accepted by citizens in parks and
gardens. Doing so, our results can contribute to removing the socio-psychological bar-
riers to a successful transition toward pesticide-free UGSs in a more general context.

The article is structured as follows. Section 2 presents the method. The results are
provided in Section 3, and discussed in Section 4. The final section concludes.

2. Method

Based on Lancaster’s demand theory (Lancaster 1966) and McFadden’s Random Utility
Maximisation framework (McFadden 1973), Discrete choice experiments are now used
extensively for environmental valuation, for example to estimate the non-market values
of environmental services, including recreation (Louvi�ere and Timmermans 1990; Birol
and Koundouri 2008). The method relies on hypothetical choices, and it is particularly
useful in a situation where citizens are not able to choose between different options in
their real life.1 DCE outperforms other stated preference methods since they provide
additional insights into preferences for specific characteristics of the management action,
on top of the measure for the welfare impact of the environmental change (Mariel
2021). Moreover, one can simultaneously estimate preferences for multiple attributes,
which is highly relevant when multiple dimensions are impacted by the environmental
change (UGS management without pesticides in our study).

2.1. Survey design

Respondents had to choose their preferred option between two hypothetical pesticide-
free UGS management scenarios described by six attributes characterising UGSs after
the pesticide ban. This choice task was repeated ten times (nine effective ones and a
tenth to check the consistency of respondents’ answers) with different levels for the
two alternative schemes.2 The choices made are used to estimate the willingness to
pay (WTP) for each of these characteristics, and the welfare gains or losses for alterna-
tive transition scenarios.

This article is based on the same experimental design as Lefebvre, Maslianskaia-
Pautrel, and Laille (2021) but with different respondents. Lefebvre, Maslianskaia-
Pautrel, and Laille (2021) focus on citizens’ preferences and how they are affected by
their visit frequency to UGSs. Here, we surveyed three categories of stakeholders:
local politicians, managers and citizens. Following Carlsson, Kataria, and Lampi
(2011), we presented the same choices to all three categories of stakeholders. By com-
paring the WTP and welfare impacts for the three groups of stakeholders, we can
assess the congruence among the choices of the politicians, managers and citizens.

In order to establish an identical experimental design for the three stakeholders, we
had to focus on the UGS characteristics that were impacted by the pesticide ban, and
that were discernible by, and of potential interest for, the citizens. The literature on
landscape planning and environmental economics relating to preferences for UGSs,
complemented by technical references provided by the resource center for UGS
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management in France, were analyzed to make a first selection of attributes.
Discussions with local politicians and managers in charge of the transition toward
pesticide-free UGSs confirmed that these characteristics were relevant for the purpose
of the study. A pilot study conducted with 75 respondents from the three types of
stakeholders allowed us to check the understanding of the attributes and estimate pri-
ors. The attributes selected are: recreational opportunities, visual appearance, fauna
abundance, provision of information, working conditions for maintenance teams and
the monetary attribute. All the attributes’ levels can be achieved with pesticide-free
management and this study allows us to determine which ones are preferred by the dif-
ferent stakeholders. Table 1 summarises the attributes and levels selected and Figure 1
provides an example of the choice card.

The monetary attribute is presented as a percentage increase in the budget allocated
to UGS maintenance due to the pesticide ban. This format of the monetary attribute is
meaningful for all three types of stakeholders. While respondents may have a different
understanding of the consequences of such an increase in the UGS budget (some may
fear an increase in local taxes, while others may be concerned by the fact that fewer
local public services will be offered in other areas if the budget is reallocated to
UGSs), we believe they are all impacted by an increase in the UGS budget.
Considering the attribute as an increase in local taxes (as commonly done in local
environmental service valuation) could have created an incentive compatibility issue
(Carson and Groves 2007), since the three groups would not have been subject to the
same budget constraint, thus precluding a direct comparison of preferences of the
groups. Indeed, managers and politicians were asked to answer as if they were deci-
sion-makers, not citizens/taxpayers. Moreover, annual local taxes differ notably from
one city to another and determining the right level for a study encompassing all
French metropolitan territory would have been difficult.

The originality of our approach is that the levels of the attributes have been defined
to describe the changes in the USGs (consequences of the pesticide ban), therefore
allowing the estimation of the welfare impacts of the transition. The reference level
corresponds to an unchanged situation with respect to what could be obtained with
chemical pesticides. We assume that the UGS characteristics can be left unchanged
even if technical constraints have changed with the pesticide ban. Recreational oppor-
tunities and working conditions are attributes which may improve or deteriorate with
the pesticide ban compared to the unchanged situation, resulting in three levels in the
DCE. Since it is unrealistic to consider a case where the pesticide ban generated a loss
of wildlife or a reduction in the public budget allocated to UGSs (Cheval, Gutleben,
and Laille 2017), the second level for those attributes corresponds to a small increase
and the third one to a major increase with respect to the “unchanged situation”. The
two remaining attributes have two levels. For the visual appearance, the reference level
is “controlled”, since it corresponds to the visual appearance obtained with pesticides;
that is, the situation in most UGSs before the pesticide ban. The second level is a
more “natural” appearance, since UGS managers may decide to limit control of the
vegetation and accept a wilder-looking space. For the information attribute, the refer-
ence level is a lack of information, while an alternative with the transition could be
the implementation of information campaigns targeted at citizens and mainten-
ance teams.

We estimated priors based on the pilot survey and generated a fractional factorial
design using the D-efficiency criteria to obtain 36 pair-wise choices grouped in 4

Journal of Environmental Planning and Management 5



T
ab
le

1.
A
tt
ri
bu
te
s.

A
tt
ri
bu
te
s

D
es
cr
ip
ti
on

L
ev
el

an
d

V
ar
ia
bl
e
na
m
e

R
ec
re
at
io
na
l

op
po
rt
un
it
ie
s

T
he
y
de
pe
nd

on
th
e
gr
ee
n
ar
ea

ch
ar
ac
te
ri
st
ic
s
su
ch

as
fu
nc
ti
on
al
it
y,

ac
ce
ss
ib
il
it
y,

se
cu
ri
ty
,

an
d
ae
st
he
ti
cs
.
P
es
ti
ci
de
-f
re
e
m
an
ag
em

en
t
m
ay

re
qu
ir
e
ch
an
ge
s
th
at

co
ul
d
al
te
r
th
es
e

ch
ar
ac
te
ri
st
ic
s
fo
r
el
em

en
ts
su
ch

as
at
m
os
ph
er
e,

pl
an
ta
ti
on
s,
pa
th
s
or

fu
rn
it
ur
e.

Im
pr
ov
ed

U
S
E
(þ

)
U
nc
ha
ng
ed
�

R
ed
uc
ed

U
S
E
(-
)

V
is
ua
l
ap
pe
ar
an
ce

T
he

ch
an
ge

to
pe
st
ic
id
e-
fr
ee

m
an
ag
em

en
t
im

pl
ie
s
th
e
pr
es
en
ce

of
m
or
e
w
ee
ds

in
gr
ee
n

ar
ea
s
su
ch

as
ur
ba
n
pa
rk
s,
bu
t
al
so

al
on
g
fo
ot
pa
th
s,
by

w
al
ls

or
at

th
e
ba
se

of
tr
ee
s.

D
ep
en
di
ng

on
w
ha
t
is

de
si
ra
bl
e
an
d
th
e
m
et
ho
ds

of
m
an
ag
em

en
t,
th
is
ve
ge
ta
ti
on

ca
n

ha
ve

a
na
tu
ra
l
or

m
an
ag
ed

lo
ok
.

C
on
tr
ol
le
d�

N
at
ur
al

N
A
T
U

F
au
na

ab
un
da
nc
e

P
es
ti
ci
de
-f
re
e
m
an
ag
em

en
t
m
ay

bo
os
t
th
e
po
pu
la
ti
on
s
of

al
l
ty
pe
s
of

lo
ca
l
an
im

al
sp
ec
ie
s

(e
.g
.
bi
rd
s,
in
se
ct
s,
sm

al
l
an
im

al
s)
.
S
om

e
of

th
is
fa
un
a
is

us
ef
ul

fo
r
th
e
m
ai
nt
en
an
ce

of
th
e
gr
ee
n
ar
ea
s
(e
.g
.
co
nt
ro
ll
in
g
un
de
si
ra
bl
e
in
se
ct
s)
.

M
aj
or

in
cr
ea
se

F
A
U
N
A
(þ

þ)
M
in
or

in
cr
ea
se

F
A
U
N
A
(þ

)
U
nc
ha
ng
ed
�

In
fo
rm

at
io
n
an
d
T
ra
in
in
g

P
es
ti
ci
de
-f
re
e
m
an
ag
em

en
t
cr
ea
te
s
m
an
y
ch
an
ge
s
co
nc
er
ni
ng

th
e
le
ve
l
of

se
rv
ic
e
of

th
e

gr
ee
n
ar
ea
s,
th
e
ke
y
sk
il
ls

re
qu
ir
ed

of
w
or
ke
rs
,
th
e
or
ga
ni
sa
ti
on

of
w
or
k,

an
d
th
e

as
so
ci
at
ed

co
st
s.
T
o
fa
ci
li
ta
te

th
es
e
ch
an
ge
s,
th
e
lo
ca
l
co
m
m
un
it
ie
s
ca
n
de
ci
de

to
of
fe
r

tr
ai
ni
ng

an
d/
or

in
fo
rm

at
io
n
fo
r
m
ai
nt
en
an
ce

te
am

s
an
d
re
si
de
nt
s.

A
bs
en
t�

E
xi
st
in
g
IN

F
O

W
or
ki
ng

co
nd
it
io
ns

W
it
h
pe
st
ic
id
e-
fr
ee

m
an
ag
em

en
t,
th
er
e
is

no
lo
ng
er

an
y
ri
sk

as
so
ci
at
ed

w
it
h
m
an
ip
ul
at
in
g

pe
st
ic
id
es
,
bu
t
th
er
e
ar
e
ot
he
r
fa
ct
or
s
th
at

af
fe
ct

w
or
ki
ng

co
nd
it
io
ns
.
T
he
y
in
cl
ud
e

ph
ys
ic
al

w
or
ki
ng

co
nd
it
io
ns

an
d
be
in
g
ex
po
se
d
to

an
in
cr
ea
se
d
ri
sk

of
ac
ci
de
nt
s
or

pr
of
es
si
on
al

il
ln
es
se
s
(e
.g
.
du
e
to

no
is
e,

du
st
,
ex
ha
us
t
ga
se
s,
aw

kw
ar
d
po
si
ti
on
s)
.
B
ei
ng

su
bj
ec
te
d
to

co
m
m
en
ts

fr
om

m
em

be
rs

of
th
e
ge
ne
ra
l
pu
bl
ic
,
w
ho

ar
e
so
m
et
im

es
ag
gr
es
si
ve
,
is

al
so

a
ps
yc
ho
lo
gi
ca
l
ri
sk
.
W
it
h
th
e
ch
an
ge

to
pe
st
ic
id
e-
fr
ee

m
an
ag
em

en
t

th
es
e
ri
sk

fa
ct
or
s
ev
ol
ve

as
th
e
w
or
k
ch
an
ge
s,
cr
ea
ti
ng

po
te
nt
ia
ll
y
be
tt
er

or
w
or
se

w
or
ki
ng

co
nd
it
io
ns
.

Im
pr
ov
ed

W
O
R
K
(þ

)
U
nc
ha
ng
ed
�

R
is
k
of

de
te
ri
or
at
io
n
W
O
R
K
(-
)

B
ud
ge
t

T
hi
s
co
nc
er
ns

th
e
lo
ca
l
co
m
m
un
it
y
bu
dg
et

al
lo
ca
te
d
to

gr
ee
n
ar
ea
s
(m

ai
nt
en
an
ce

an
d

in
ve
st
m
en
t)
.
G
en
er
al
ly
,
2
to

5%
of

th
e
co
m
m
un
it
y'
s
m
ai
nt
en
an
ce

bu
dg
et

is
de
di
ca
te
d
to

gr
ee
n
ar
ea
s.
A

ch
an
ge

to
pe
st
ic
id
e-
fr
ee

m
an
ag
em

en
t
is

ex
pe
ct
ed

to
in
cr
ea
se

th
is
bu
dg
et

fo
r
se
ve
ra
l
re
as
on
s:
th
e
ch
an
ge

in
la
bo
ur

re
qu
ir
em

en
ts
,
th
e
pu
rc
ha
si
ng

of
sp
ec
if
ic

eq
ui
pm

en
t,
th
e
re
or
ga
ni
sa
ti
on

of
th
e
sp
ac
e
(e
.g
.
ne
w

pl
an
ts
),
su
b-
co
nt
ra
ct
in
g,

tr
ai
ni
ng

w
or
ke
rs
,
an
d
in
fo
rm

in
g
th
e
po
pu
la
ti
on
.

0%
,þ

5%
,þ

15
%

B
U
D
G

� R
ef
er
en
ce

le
ve
l.

6 M. Lefebvre et al.



blocks, with each respondent thus answering 9 choice tasks. According to the S esti-
mate, a sample size of 52 respondents (S estimate ¼ 13� 4 blocks ¼ 52) would be
sufficient to obtain significant parameter estimates for all of the attributes (Rose and
Bliemer 2013). The full description of the experimental design is available in
Lefebvre, Maslianskaia-Pautrel, and Laille (2021).

Prior to the choice experiment, respondents were informed about the context of the
survey: the pesticide ban in French UGSs since the 1st of January 2017. The type of
green space under study was also specified (i.e. parks and gardens). Respondents were
told to give their answers in reference to the parks and gardens in their city.
Importantly, we designed the introduction of the survey such that local politicians and
managers were encouraged to choose the options in the choice scenarios that they
would implement in their professional position (see the survey instructions in the
Electronic Supplementary Material (ESM)). To do so, the introduction emphasised that
the survey was about the opinions of different types of stakeholders. The second part
was specific to each type and respondents, therefore, had to think about the survey
topic from the perspective of their assigned role. For example, local politicians had to
provide information on their mandate and seniority in local politics, managers on their
employer and seniority in their occupation, and citizens on their habits related to the
use of UGSs. This part of the survey helped respondents fix the idea in their minds
that we were interested in their answers relating to their role as a specific type of
stakeholder. In particular, this ensured that politicians and managers did not select
options in the experiment according to their personal preferences as citizens visiting
UGSs. We therefore have three well-defined groups of stakeholders.

2.2. Sample

The survey was administered online with Limesurvey between October 2017 and
March 2018. Given the unavailability of a database or panel with local politicians and

Figure 1. Example of choice card.
Note: We did not follow the most common practice of presenting attributes in rows and choices
in columns.
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UGS managers, we have used a mix between convenience and snowball sampling: the
questionnaire was distributed through networks of mayors and UGS managers, who
have then shared the survey with citizens. The survey has also been distributed in our
networks to reach more citizens. This process has allowed us to obtain a convenience
sample of 1,423 individuals. The final sample is made up of 1,124 respondents: 766
citizens, 137 local politicians and 221 managers. We have deleted from the final sam-
ple: i) those who did not pass the consistency check comprising the comparison of the
choice made in the first and seventh choices, since they were the same (only the
names of options A and B were swapped); ii) those giving unreliable answers to
the questions related to attribute non-attendance 3; iii) those who accidentally answered
the survey despite not living in metropolitan France.

As shown in Figure 2, respondents are distributed throughout the French metropol-
itan territory, however the North-West of France is overrepresented in the sample rela-
tive to the population (38% in the sample compared to 23% in the population), due to
the location of the research team. Moreover, retired people over 65 years old are
under-represented in our citizen sample and females and people who have received
higher education are over-represented, compared to the French population.

Regarding the education level, 86% of the respondents have completed higher edu-
cation (which is more than the corresponding figure for the French population: 63%).
More citizens than politicians and managers have completed higher education (92%

Figure 2. Geographical distribution of respondents.
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compared to 74% for managers and 75% for politicians). This characteristic of our
sample is interesting, because it differs from Carlsson, Kataria, and Lampi (2011). In
their research, they indicated that differences in priorities (with regard to improvements
in environmental quality) between administrators and the general public could be
explained by the fact that administrators are, on average, better educated than the gen-
eral public. Beyond the citizens’ education level, our user sample also frequently visits
UGSs: 34% of the citizens have visited a UGS several times a week during the last
12months, 27% have visited a UGS once a week and 39% have visited one less than
once a week.

The sample covers a wide range of experiences and seniority with regard to zero
pesticide use. Half of the respondents (54%) – for all the three types – declared the
transition to zero pesticide use started in their city before the pesticide ban (between 3
and 10 years ago), while 30% of them answered that it started more recently (less than
3 years ago). But citizens are largely unaware of when their city started the transition
(47%). Although managers and politicians overall perceive that the transition has been
well-received by citizens, 24% of managers and 36% of politicians perceive that the
transition to zero pesticides has not been well-received by the citizens. While 29% of
managers perceive that the transition has not been well handled by the local politi-
cians, 16% of politicians bemoan a lack of support by UGS maintenance teams and
managers. Given this heterogeneity in experiences of the transition, our results are
likely to be of interest for most of the French territory.

2.3. Econometric approach

2.3.1. The specification of the RPL model

The Random Parameter Logit (RPL) model formulation has become one of the most
widely used econometric structures for the analysis of DCE, since it allows parameters
to vary across respondents, flexible substitution patterns and correlation with unob-
served factors (Train 2003).

The utility Vijt for respondent i from choosing alternative j in choice set t is
defined as:

Vijt ¼ X
0
ijtbi þ �ijt

where �ijt_{ijt} is assumed to be independent and identically distributed following a
Gumbel distribution. The vector X

0
ijt is the vector of attribute levels presented in

Section 2.1 and bi is the vector of unknown parameters of the mean coefficients. In
the RPL model, the heterogeneity across respondents i is introduced by allowing b to
deviate from the population means following a random distribution with density
f ðbjXÞ: The vector of random parameters can be decomposed into (Mariel and
Meyerhoff 2018):

bi ¼ bþ � zi þ C vi

where b is the parameter representing the mean coefficients of the random parameter
distributions, zi is the vector of observed individual characteristics with the associated
parameter matrix � : The interaction effects with the stakeholders represents the mean-
shifters included in the matrix � , which will be used to answer the research question
related to whether different stakeholders have similar preferences for pesticide-free
UGS management attributes. The random unobserved taste variation is represented by
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vi, composed of uncorrelated random variables with mean zero with the associated
parameter matrix C: Both uncorrelated and correlated RPL can be estimated. In the
correlated RPL, the full variance-covariance of the random parameters (the Cholesky
matrix C) is estimated, while only the diagonal elements of C are estimated in the
uncorrelated RPL (the variance elements are fixed by identification restrictions). The
most common specification is the uncorrelated RPL, however the dataset may have
unobserved effects that are correlated among alternatives in a given choice situation.
The correlated specification enables the correlation of the error term for each respond-
ent in different situations (Hensher 2015). In order to disentangle all potential sources
of correlation (scale heterogeneity from other sources), Hess and Train (2017) suggest
allowing for all forms of correlation among utility coefficients estimating the full
covariance. Since we use dummy-coded variables, the choice of the base category can
lead to Type I errors and therefore to biased results if we do not consider potential
correlation across the different levels of the same attribute (Burton 2019). Therefore,
we follow the suggestion by Mariel and Meyerhoff (2018) encouraging researchers not
to constrain the correlations in the RPL.

The random parameters for the UGS attributes are assumed to follow a triangular
distribution and a log-normal distribution for the monetary attribute. Different model
distribution combinations were tested and the one that represented the best goodness
of fit according to the AIC/n criteria was selected. It is common practice in the DCE
literature to limit the distribution of the monetary attribute to be non-random or to con-
strain it to have only the expected sign as the marginal utility of the monetary attribute
is expected to be negative.

Given the random coefficients for the attributes in the RPL model, we can compute the
portion of the population for which the model assigns a non-expected sign, using the cumu-
lative mass function of the frequency distribution of the parameter over the population.

2.3.2. Measuring preferences for specific characteristics and their relative importance

Attribute coefficients cannot be directly interpreted as the relative weight of the attrib-
utes since they are confounded with the underlying subjective scale of the utilities
(Lancsar, Louviere, and Flynn 2007). To measure the effect of each attribute on a
common scale, we rely on the WTP ratio. Since attributes are modeled as dummy-
coded variables, the WTP associated with attribute k and level l is equivalent to the
willingness to accept an increase in the city UGS budget (expressed as a percentage
point increase) for changes from the unchanged level of attribute k to level l:

WTPlk ¼
�blk

exp bBUDGð Þ
where blk is the coefficient associated with attribute k and bBUDG is the coefficient
associated with the monetary attribute.

To take into consideration heterogeneity across respondents, we estimated the
median WTP and the corresponding confidence interval following the Krinsky and
Robb (1986) procedure with 1,000 draws. The median value of the log-normal distri-
bution is calculated as expðbBUDGÞ: We present median WTP as we believe that for
studies aiming to assess public policies the median is a better value than the mean, as
it represents the central tendency and it avoids the problem of deriving a WTP esti-
mate that is sensitive to outliers. The lower and upper limits of a 95% confidence
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interval are given by the 26th and 975th sorted estimates of WTP, respectively (Hole
2007). In order to estimate WTP, we use the sampling uncertainty of means
(Rodr�ıguez-Entrena et al. 2012). The WTP values are computed for each stakeholder
considering the significant interaction term between the attribute and the stakeholder
identity, as shown in Table 2. For example, the WTP for the INFO attribute for the
managers is as follows:

WTPlk ¼
�ðb̂INFO þ b̂INFO�ManagersÞ

exp b̂BUDG

� � %

where b̂INFO and b̂BUDGET are the estimated means, b̂INFO�Managers represents the het-
erogeneity in means of the attribute INFO for the managers (the interaction with
BUDG is not included as it is not significant.

To test whether the difference in WTP across stakeholders is significant, we apply
the Complete Combinatorial test suggested by Poe, Giraud, and Loomis (2005). This
is a non-parametric test that involves comparing differences in WTP for all possible
combinations of the estimates obtained by the Krinsky–Robb method.

2.3.3. Measuring welfare impacts

In order to analyze the barriers to a successful transition to zero-pesticide UGSs, we meas-
ure whether different transition scenarios have different impacts on stakeholders’ welfare.
We calculate the welfare impacts with the compensating surplus indicator (CS)
(Meyerhoff, Liebe, and Hartje 2009; Espinosa-Goded, Barreiro-Hurl�e, and Ruto 2010;
Rodr�ıguez-Entrena et al. 2012). CS is the maximum amount of money a respondent would
be willing to pay (or willing to accept) to have the same utility in the pesticide-free scen-
ario as in a benchmark scenario. CS can be measured for different scenarios defined by
different combinations of attributes. The CS for the change from the benchmark (B) to a
pesticide-free management option (MO) is estimated by calculating the difference between
the total utility of each scenario (VB and VMO), and multiplying this by the negative
inverse of the coefficient for the budget attribute bBUDG (Hanemann 1984).

CSMOk ¼
VB�VMOk

�exp bBUDGð Þ
In order to estimate the CS for the population, we have used the same method as

for WTP.

3. Results

We first analyze the correlation across parameters to select the best model. Then we
present the WTP by attributes and type of stakeholders. Finally, we measure whether
different stakeholders are impacted differently by two different transition scenarios.

3.1. Model selection: correlated vs uncorrelated RPL

Table 2 presents the results of the uncorrelated and correlated RPL. The estimates are
similar in magnitude. We tested the null hypothesis that all out-of-diagonal elements of
the correlation matrix of the random parameters are zero. The likelihood ratio statistic is
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LR ¼ � 2� ðð�4890:1Þ � ð�4764:0ÞÞ ¼ 252:2 > 51 ¼ v2ð36Þ 0:05, leading to
rejection of the null hypothesis. Moreover, the AIC is better for the correlated model
(even after penalising for adding more parameters). As a result, we focus on the corre-
lated model.

Table 2. RPL model estimations (Uncorrelated and Correlated).

Uncorrelated Correlated

Coef. Std.error Coef. Std.error

Attributes (means)
USE(-) �1.592 0.106��� �1.993 0.140���
USE(þ) 0.562 0.078��� 0.719 0.097���
NATU 1.093 0.077��� 1.298 0.106���
FAUNA(þ) 1.007 0.072��� 1.300 0.115���
FAUNA(þþ) 1.895 0.109��� 2.541 0.187���
INFO 0.577 0.060��� 0.666 0.082���
WORK(-) �1.766 0.107��� �2.189 0.152���
WORK(þ) 0.719 0.085��� 0.926 0.118���
BUDG �2.825 0.100��� �2.721 0.114���
Heterogeneity in means
USE(-) x Politicians 0.082 0.241 �0.045 0.289
USE(-)x Managers 0.109 0.176 0.088 0.204
USE(þ) x Politicians �0.164 0.175 �0.198 0.199
USE(þ) x Managers �0.061 0.155 �0.004 0.175
NATU x Politicians �0.441 0.174�� �0.515 0.210��
NATU x Managers �0.261 0.148� �0.332 0.173�
FAUNA(þ) x Politicians �0.322 0.165� �0.329 0.235
FAUNA(þ) x Managers �0.179 0.131 �0.174 0.179
FAUNA(þþ) x Politicians �0.510 0.243�� �0.527 0.357
FAUNA(þþ) x Managers �0.482 0.201�� �0.495 0.284�
INFO x Politicians 0.229 0.136� 0.266 0.169
INFO x Managers 0.265 0.124�� 0.270 0.151�
WORK (-) x Politicians 0.154 0.218 0.002 0.271
WORK (-) x Managers 0.169 0.173 0.138 0.211
WORK (þ) x Politicians �0.572 0.186��� �0.583 0.208���
WORK (þ) x Managers �0.286 0.178 �0.314 0.198
BUDG x Politicians 0.149 0.171 �0.074 0.193
BUDG x Managers 0.017 0.134 0.202 0.142
Attributes (Standard Deviations)
USE(-) 1.308 0.098��� 3.767 0.296���
USE(þ) 0.655 0.127��� 1.003 0.246���
NATU 1.254 0.074��� 3.762 0.519���
FAUNA(þ) 0.367 0.160�� 2.659 0.281���
FAUNA(þþ) 1.459 0.104��� 5.326 0.464���
INFO 0.643 0.083��� 2.240 0.247���
WORK(-) 1.401 0.105��� 4.185 0.537���
WORK(þ) 0.642 0.102��� 1.718 0.537���
BUDG 1.020 0.073��� 2.672 0.385���
Log-Likelihood �4,890.093 �4,764.015
Observations 10,116 10,116
AIC/n 0.974 0.956
Parameters 36 72

Note: The standard deviations reported are estimated considering the correlation between parameter
estimates (Hensher 2015) using 1000 Halton draws. Estimated with NLOGIT 6.0. x corresponds to the
interaction between the stakeholder type and the attribute.
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The parameter estimates are significant (at the 1% significance level) and have the
expected sign according to theoretical predictions.4 They are positive for attributes cor-
responding to an improvement and negative for a deterioration, as well as for an
increase in the budget. All the attribute standard deviations are significant, confirming
the high levels of unobserved heterogeneity and the value-added of the RPL model
(compared to specifications not allowing heterogeneity in preferences through the par-
ameter distribution).

According to the correlation matrix (See Table 1 in Electronic Supplementary
Material), as expected, the highest negative correlations are observed among the attrib-
utes that can experience an improvement and a deterioration (for example �0.929
between USE(þ) and USE(-)).

3.2. Do citizens and administrators of UGSs have similar preferences for
pesticide-free UGS attributes?

First, we comment on the significance of the interaction between the respondent type
and each attribute in the correlated RPL model (Table 2). We observe heterogeneity of
preferences among stakeholders in the mean parameters of the attributes related to nat-
ural appearance and fauna abundance (less valued by politicians and managers). The
availability of information is more valued by managers while the improvement of
working conditions is less valued by politicians. There are no significant interactions
between the stakeholder type and the budget attribute.

The heterogeneity across stakeholders also translates into differences in the per-
centage of the population with a non-expected sign across managers, politicians and
citizens (see Table 2 in the Electronic Supplementary Material). Fewer managers put a
negative value on information (16%) than citizens or politicians (25.3%). More politi-
cians assign a negative value to a more natural appearance (32% against 21.1% for
citizens and 28.2% for managers) and the improvement of working conditions (33%
against 9.9% for citizens and managers). However, there are no differences across
stakeholders in the preferences toward recreational opportunities.

Furthermore, we rely on WTP to analyze the relative importance of each attribute
and the differences across stakeholders. We compare the median WTP and the rank of
each attribute for the citizens, managers and politicians. The heterogeneity observed
through the interaction terms (NATU, FAUNA, INFO, WORK(þ)) in Table 2 is also
reflected in significant differences in the WTP estimates (Table 3). The results of the
Complete Combinatorial test (Poe, Giraud, and Loomis 2005) show that there are sig-
nificant differences across types of stakeholders at the 10% level for all the attributes
where there is heterogeneity among stakeholders, except for the NATU attribute
between managers and politicians (see subscripts in Table 3).

The attribute with the highest absolute median WTP for citizens and politicians
(and ranked second for managers) is the major increase in fauna: citizens and politi-
cians are willing to accept an increase in the UGS budget of 38.7%, while managers
have a lower WTP (31.1%). All stakeholders are also willing to accept an increase in
the budget for a more natural appearance rather than a more controlled look (The
median is 11.7% for politicians, 14.5% for managers and 19.7% for citizens), but poli-
ticians and managers place less value on a natural look than citizens do (this attribute
ranks 4th for citizens, 5th for politicians and managers).
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The attributes reflecting a deterioration have (as expected) a negative sign in the
WTP estimates, but they also have high ranks (attributes are ranked according to the
absolute values of the median MRS). All stakeholders are negatively impacted by a
deterioration in the recreational facilities. Half of the respondents (whatever their type)
are willing to accept a 30.4% increase in the budget to avoid a reduction in recre-
ational opportunities (rank 3). This value is higher than the willingness to accept a
budget increase for improved opportunities (10.9%), suggesting that losses and gains
are valued differently (Kahneman and Tversky 2012).

An increase of 33.5% in the budget is acceptable for all stakeholders to avoid a
deterioration in working conditions. This is particularly important for managers (rank
1, while this attribute is ranked 2 for citizens and politicians). But the willingness to
accept an increase in the budget for the improvement of working conditions is lower

Table 3. Willingness To Pay per attribute and per stakeholder type: tradeoff between increase in
budget allocated to UGSs and other UGS characteristics.

Attribute Median 90% Conf. Interval Rank

USE(-)
Citizens �30.4 [-39.3;�22.9] 3
Politicians �30.4 [-39.3;�22.9] 3
Managers �30.4 [-39.3;�22.9] 3
USE(þ)
Citizens 10.9 [7.8;15.0] 7
Politicians 10.9 [7.8;15.0] 6
Managers 10.9 [7.8;15.0] 8
NATU
Citizens 19.7�p,m [15.3;25.5] 4
Politicians 11.7�u [8.5;16.4] 5
Managers 14.5�u [11.0;19.7] 5
FAUNA(þ)
Citizens 19.6 [14.6;26.4] 5
Politicians 19.6 [14.6;26.4] 4
Managers 19.6 [14.6;26.4] 4
FAUNA(þþ)
Citizens 38.7�m [31.4;47.3] 1
Politicians 38.7�m [31.4;47.3] 1
Managers 31.1�u,p [25.1;38.5] 2
INFO
Citizens 10.0�m [7.5;7.5] 8
Politicians 10.0�m [7.5;7.5] 7
Managers 14.2�u,p [11.2;18.3] 6
WORK(-)
Citizens �33.5 [-40.9;�27.4] 2
Politicians �33.5 [-40.9;�27.4] 2
Managers �33.5 [-40.9;�27.4] 1
WORK(þ)
Citizens 14.1�p [10.3;18.6] 6
Politicians 5.2�u,m [2.0;8.8] 8
Managers 14.1�p [10.3;18.6] 7

Note: WTP estimated with the Krinsky and Robb (1986) procedure (1000 draws). u, p,m means that the WTP
is significantly different at the 10% level for the stakeholder type in row and the types in subscript (u for
user, p for politicians and m for managers) according to the Complete Combinatorial test suggested by Poe,
Giraud, and Loomis (2005) (see Table 3 in the Electronic Supplementary Material for complementary results
on this test). Attributes are ranked according to the absolute values of the median MRS.
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than the compensation requested for a deterioration, in particular for the politicians:
half of them are willing to accept only a 5.2% increase in the budget for an improve-
ment in the working conditions and the majority of citizens and managers accept an
increase of 14.1% (while they are all willing to accept a budget increase of 33.5% to
avoid a deterioration). For the politicians, the improvement in working conditions is
less of a priority (rank 8 versus rank 6 for the citizens and rank for the managers).

The WTP for information campaigns and training is rather low, in particular for
citizens, who are only willing to accept a 10% budget increase to have access to such
information. Training and information is valued more positively by managers (rank 6)
compared to citizens (rank 8) and politicians (rank 7).

3.3. Welfare impacts on citizens and public administrators of different
transition scenarios

Beyond the preferences for different attributes, we are interested, here, in the welfare
impacts of the transition, and the potential discrepancies among different types of
stakeholders. Table 5 presents the median compensating surplus (and confidence inter-
val) for two extreme transition options presented in Table 4: all the attributes are set at
their most deteriorated level in MO1 and their most improved level in MO2. These
scenarios are compared to a hypothetical benchmark (B) corresponding to a situation
where all attributes would remain unchanged following the transition, compared to the
situation with pesticides. It is hypothetical, since it is impossible to maintain exactly
the same UGS characteristics without the help of chemical pesticides and without a
deterioration in working conditions.

Table 4. Attribute levels associated with different management options (MO).

Benchmark MO1 MO2

Recreational opportunities Unchanged Deteriorated Improved
Visual appearance Controlled Controlled Natural
Fauna abundance Unchanged Unchanged Major increase
Training and Information Absent Absent Existing
Working conditions Unchanged Risk of deterioration Improved

Table 5. Compensating surplus in the two management options (MO).

Attribute Median 90% Conf. Interval

MO1
Citizens 63.7 [51.9; 78.5]
Politicians 63.7 [51.9; 78.5]
Managers 63.7 [51.9; 78.5]
MO2
Citizens �93.8 [-115.2; �76.3]
Politicians �76.9 [-95.3; �62.4]
Managers �85.4 [-105.1; �69.2]

Note: Estimation with the Krinsky and Robb (1986) procedure (1000 draws). CS > 0 means stakeholders
are worse off and require compensation for the welfare loss. CS < 0 means that stakeholders are better off
and would be willing to increase the budget allocated to UGSs for this scenario.
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The first scenario, MO1, is akin to the status quo in terms of visual appearance,
fauna abundance and information, but with a deterioration in working conditions and
recreational opportunities. The median compensation requirement for the MO1 scen-
ario is positive (a change in the UGS budget of þ63.7 percentage points), confirming
that most respondents will suffer from a loss in utility if this management option is
chosen. More interestingly, results reveal that the compensation requirement is not sig-
nificantly different for the three types of respondents, suggesting that preferences con-
verge in the losses domain.

However, small differences appear in the MO2 scenario. These improvements com-
pared to the status quo are valued more by the citizens, since the compensation they
require is more strongly negative (�93.8 percentage points) than that registered by the
managers (�85.4 percentage points) and politicians (�76.9 percentage points). The
politicians have the lowest welfare gain in this scenario. This result is driven by the
higher value attached by citizens to a natural appearance and increased abundance of
fauna, as well as to the improvement in working conditions. As mentioned before,
managers and politicians are more aware of the cost involved in achieving these
improvements, and these costs may be reflected in their preferences. Yet, according to
the Poe test, there are no significant differences at the 5% level in the welfare effects
of both scenarios across stakeholders (see Table 3 in ESM).

4. Discussion

Understanding whether public administrators’ opinions on other stakeholders’ preferen-
ces are confirmed by evidence is important to reduce frictions hindering the transition.
Local politicians taking decisions not compatible with managers’ or citizens’ preferen-
ces on pesticide-free UGSs could prevent a rapid and welfare-increasing transition.
The information collected on stakeholders’ priorities with regard to different attributes
can help local politicians and managers in designing their pesticide-free UGS manage-
ment strategies to maximise all stakeholders’ benefits given the budget constraints.
While our results shed light on diverging preferences for some of the attributes, we
also find agreement on several dimensions.

In line with the theory of bureaucracy (Niskanen 1971; Buchanan, Tollison,
and Tullock 1980), one might have thought that managers would be interested in
increasing the size of their service (the budget and the number of employees allo-
cated to UGS maintenance), whereas elected officials would be interested in con-
trolling it, because they have to finance other local public policies. This
assumption is not borne out in this research. All stakeholders have similar prefer-
ences with regard to the impact of the transition on the budget allocated to UGSs.
However, our results shed light on diverging preferences between citizens, manag-
ers and local politicians with regard to how this budget should be spent (reflected
in the WTP for the different attributes).

The working conditions of the maintenance teams appear to be an important aspect
to consider for a successful transition. These conditions could deteriorate despite the
elimination of the health risk due to chemical pesticide use since there are other
important risk factors: mechanical or thermal weeding involve carrying more heavy
equipment and for a longer time period; exposure to the public, with some frequent
complaints by citizens perceiving areas as neglected, cause psycho-social risks. All
types of respondents converge on the importance of dedicating budget in order to
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safeguard the working conditions. This suggests that citizens have understood that
keeping parks and gardens up to date with respect to the change in the law, and cap-
able of meeting the public demands, requires not only design, planning and investment,
but also daily provision of green-space maintenance by the city agents (Lindholst
2008). Nevertheless, spending budget to improve the working conditions is less of a
priority. In particular, the local politicians who are in charge of the human resources
for UGS maintenance are the most reluctant to improve working conditions. They may
have interpreted this attribute in terms of wage increases and been deterred by the
impact on the city budget. For citizens, on the other hand, being in favor of this
improvement does not require any involvement on their part and they may overstate
their willingness to improve working conditions in order to boost their self-image. The
divergence of managers’ and politicians’ preferences is an indication of limited inte-
gration within the local administration and potential information asymmetry. This may
be due to the fact that the workers in charge of UGS maintenance may not often be
present in the city council buildings, since they are mostly working outside and the
buildings for their materials are often not situated in the city center. More integration
in order to align preferences and objectives would benefit the transition.

The increase in the abundance of fauna (insects and birds, including auxiliaries that
can help to control pests) is likely to be observed with the reduction of pesticides
(Aubertot et al. 2005; Muratet and Fontaine 2015). But our results show that respond-
ents do not seem to be concerned (or have not considered) the potential damage caused
by animals (the noise and dirt generated by birds, the disgust factor for insects and spi-
ders), since all stakeholders are willing to accept a high increase in the budget for
UGS design and management favoring fauna.

Our results complement recent evidence on the more positive emotions and
increased well-being in urban landscapes rich in wildlife (Cameron et al. 2020).
Managers have, on average, a lower WTP than the two other groups. This may be due
to their reluctance to deal with the rare, but irritating, complaints from some visitors.
The burden of such complaints was frequently pointed out during the interviews con-
ducted with managers before the survey. However, assuming their behaviors reflect the
preferences declared in this survey, we show that the majority of citizens are not likely
to complain. The presence of fauna is perceived as greater naturalness. Other studies
have shown that naturalness is perceived as more aesthetically pleasing and increases
self-reported well-being (Ode Sang et al. 2016). But no studies to date have explored
the differences between the preferences of the visitors and those of the administrators.
During focus group interviews, several managers claimed that many citizens dislike
the natural look. Our results suggest that this is an inaccurate perception of citizens’
preferences, since we find that only 21.1% of the citizens prefer a more controlled vis-
ual aspect. Most of them are willing to pay for a more natural aspect, which is is line
with previous studies that have highlighted the preference for dense vegetation and fal-
low-like settings (de Groot and van den Born 2003; Harris et al. 2018). This claim
may reflect, instead, some managers’ own concerns: 28.2% of them prefer a more con-
trolled visual aspect, and 32% of the local politicians (Table 2 ESM). Those may per-
ceive a natural appearance as a sign of a poorly managed area, therefore conveying a
negative image of their work. Pesticides have been used in UGSs since the seventies
and the priorities of elected officials, urban citizens and managers have evolved since
then, reflecting the pressure for hygiene in urban areas, but could just as well change
again (Gutleben 2020). To lift barriers, our results suggest that training managers and
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providing information to local politicians on urban greening is more important than
communication to the general public, the majority of whom are already convinced that
strong control of the vegetation is not desirable.

This leads us to another important divergence concerning the importance of informa-
tion and training. In the French cities that voluntarily engaged in pesticide-free manage-
ment before the ban, citizens were largely informed about pesticide-free management
through message boards in public areas and announcements in the local press. Our
results show that citizens are only willing to accept a small increase in the UGS budget
for that (this is the attribute less valued by citizens). This may be explained by the fact
that many of the respondents may have already benefited from such information cam-
paigns before the survey was launched and therefore do not value the benefit of more
information. Unfortunately, we cannot distinguish those who live in cities where the
transition happened before the pesticide ban from the others. Most importantly, we find
that managers are willing to accept a larger budget increase for information. Managers
may be willing to share their knowledge and believe that a better informed general pub-
lic will translate into higher acceptance of the changes resulting from the zero-pesticide
transition. Those who have invested, in the past, in developing such communication
tools may also want confirmation that these were worthy efforts. The information attri-
bute also includes training of maintenance teams, and can therefore explain the higher
preference of managers for this attribute. Our results question the need for costly infor-
mation and training measures, since they are less valued by citizens than by managers.

Despite this divergence, we observe congruence of preferences with regards to the
importance of taking advantage of the transition to improve recreational opportunities
offered by UGSs. Lawns in parks and gardens are used for a broad range of activities:
quiet recreation (reading, talking and walking), sports, plays and social occasions
including meals. Previous research has shown that short cut landscapes are associated
with improved quality of life and personal safety (Ignatieva et al. 2020). While less
frequent mowing can contribute to a more natural visual aspect, our results show that
if it is likely to reduce recreational opportunities, it should be avoided. Since the will-
ingness to accept an increase in the budget allocated to natural-looking UGSs is higher
for citizens than for managers and politicians, maintenance teams can limit their inter-
vention to controlling vegetation and the budget can be reallocated toward an improve-
ment in recreational opportunities.

The results on the welfare impacts contribute to the scarce literature regarding how
much citizens are willing to pay for an important transition likely to be environmentally
beneficial and how much money administrators think should be spent on it (Carlsson,
Kataria, and Lampi 2011). We find, here, no differences in the compensating surplus for
two extreme scenarios. While divergence is more likely to be visible with such extreme
scenarios, further studies could include similar calculations for other city-specific scen-
arios. Indeed, the external validity of our results is limited by the cultural differences
likely to impact preferences and UGS management modes (Wilkerson et al. 2018).

Overall, the study provides further evidence on the usefulness of discrete choice
modeling when it comes to estimating citizens’ preferences for environmental services
with multiple dimensions and non-use values, and comparing these preferences with
those of the administrators of such services. While DCEs offer many opportunities,
methodological challenges also emerge.

One challenge is the fact that the same respondent may have different answers
according to the role he plays when answering the survey. Here, administrators were
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asked to respond as they would when making a public policy decision, and not to
convey their private preferences. Previous literature indicates that studies where admin-
istrators were asked to answer as public decision-makers (Carlsson, Kataria, and
Lampi 2011; Nord�en et al. 2017; Alberini, Longo, and Riganti 2006; Terwel and ter
Mors 2015; Agren, Dahlberg, and M€ork 2007) found more noticeable differences from
the general public’s preferences than studies where they were asked to state their pri-
vate preferences (Spegel 2017). We could have included in the questionnaire questions
to control whether our strategy makes sure politicians and managers choose the options
they would implement in their professional position, in order to have three well-
defined groups of stakeholders

One of the challenges in online DCE is to reduce choice-task complexity, and the
cognitive effort required from respondents (Hoyos 2010). In this particular research, it
would be worth further investigating the heuristics used by respondents, whether they
differ across types and how they may have affected the results.

Making sure respondents have the same understanding of the attributes and levels
is an important challenge. Here, the perception of what is a natural visual aspect is
likely to differ across individuals, ranging from letting weeds take over in the absence
of human influence to careful landscaping with indigenous plants that form an ecosys-
tem that helps to deter common weeds, and therefore depends upon human protection
and management (Nassauer 1995). We have, indeed, observed important heterogeneity
in preferences for the natural appearance, with more than a quarter of the politicians
and managers (and citizens to a lesser extent) preferring a more controlled appearance.
Describing attributes with photos of urban parks and gardens could have enhanced the
evaluability of the choice tasks (Hsee 1996), but the use of visualisation techniques is
controversial (see Patterson et al. (2017) for a literature review). Indeed, images can
include unintentional idiosyncratic information that might confound the effect of fac-
tors that the researcher is trying to understand (Patterson et al. 2017) and the provision
of images makes responses less consistent across choice questions (Shr et al. 2019).

More generally, a better understanding of the drivers of heterogeneity in preferen-
ces within each category of stakeholders would benefit this research. We could learn
from an analysis of the role of characteristics such as region, gender, age, town size
and seniority (in the job for managers, mandate for politicians or city residence for
citizens). These characteristics may better explain diverging preferences than the stake-
holder type. Unfortunately, the present survey did not allow for the collection of
homogeneous data on these aspects for the three types. Moreover, previous evidence
suggests that accounting for the characteristics of the usual park destination is import-
ant to understand preferences (Bullock 2008). Here, respondents were asked to state
their preferences for an average park or garden in their city. But according to the prin-
ciple ofntextit{differentiated management}, each public green area can benefit from a
specific treatment, according to its ecological, cultural and social function in the city
(Allain 1997; Agg�eri 2010). Estimating the willingness to pay for this diversity within
a city, and the differences across stakeholders, is a promising research avenue.

5. Conclusion

The study relies on a discrete choice experiment to compare the preferences of three cat-
egories of stakeholders (citizens, managers in charge of the technical decisions and local
politicians in charge of the budget) with regard to the transition toward pesticide-free
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UGSs. It supplies information on citizens’ preferences to UGS administrators who have
to make tradeoffs in the implementation of the pesticide ban with a budget constraint.

We found no significant differences between the three groups of respondents with
regard to the welfare impact of two extreme ways to organise the transition to pesticide-
free management. However, the method enables additional insights into preferences for
specific characteristics of the management action and differences in the priorities of the
different groups. We found that strong preferences for the non-deterioration of recre-
ational opportunities and working conditions of the maintenance teams are shared by all
three types of respondents. But we also found noticeable differences between the prefer-
ences of elected representatives, managers and citizens. Managers tend to overestimate
the importance of information on the pesticide ban for both citizens and workers, com-
pared to the value associated with this attribute by citizens and politicians. Moreover,
managers are less willing to accept an increase in budget to have wild-looking UGSs
with abundant fauna, while these characteristics are valued by the majority of citizens.
All agreed on the importance of ensuring that the working conditions do not deteriorate.
However, local politicians were more reluctant than the other two categories to
improve them.

Our results challenge some of the received opinions held by French managers and
elected representatives on urban citizens’ acceptance of the changes resulting from the
transition toward pesticide-free UGSs. Local governments have an important role in
coordinating and mediating the plural interests of the various stakeholders concerned
by UGSs (Azadi et al. 2011). Beyond generating evidence on stakeholders’ preferences
through survey, public administrators could collect information through other channels.
For example, the maintenance team could receive training on how to communicate
with passersby and report to their managers, in order to be more responsive to citizens’
demands. Public participation in UGS governance is also a way to collect citizens’
needs, so that planners can provide an appropriate provision of urban green space
(Rosol 2010; Azadi et al. 2011).

Technical solutions for a successful transition exist. Shedding light on the specific
UGS characteristics where preferences are diverging can help to lift the remaining
socio-psychological barriers to a successful implementation of cosmetic pesticide bans,
likely to multiply, in particular in the framework of the revision of the European
Sustainable Use of pesticide Directive.

Notes
1. Citizens do not typically have the opportunity to choose the exact characteristics of the

UGSs they visit and can rarely express their preferences on management options and how
their city budget is allocated to UGS maintenance. However, in the same city, different
areas can be managed differently following the principles of “differentiated management”
(Allain 1997).

2. There is no opt-out in our design, since the transition to pesticide-free management is
compulsory by law. The aim of the experiment is not to estimate the willingness to pay for
(or accept) the pesticide ban (see Hirsch and Baxter (2009, 2011) for such a study in
Canada). The status-quo is not an available option, since maintaining the UGS
characteristics as they were before the pesticide ban but without access to pesticides would
necessarily entail higher costs. The monetary attribute would therefore be modified.

3. For the question “Did you systematically ignore any characteristic(s) when choosing
between options A and B?” we delete those who selected the answer “I didn’t ignore any
characteristics” but at the same time selected one of the attributes.
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4. The interpretations based on standard errors (such as p-values and confidence intervals)
should be taken cautiously, since our sample is non-probabilistic. No inference for the
population can be made (Hirschauer et al. 2020).
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