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Abstract. Past research on urban ecosystem performance has focused mainly on ecosystem services, rather than disservices. How-
ever, to justify and fully utilize urban ecosystems, it is important also to assess and minimize the disservices they provide. The aim of
this pilot study in Sweden was to contribute to the emerging understanding of urban ecosystem disservices. The central research
question focused on how complaint/comment recordings at municipal park departments could be used as a source of knowledge
on urban tree disservices. Records obtained from the municipal park departments in the three largest cities in Sweden provided evi-
dence of several types of disservices. However, they also had obvious shortcomings that would need to be resolved before they
could be used more widely as a source of information on ecosystem disservices. Suggestions for improving the data are provided.
Key Words. Municipal; Public Opinion; Sweden; Urban Tree Management.

Research on urban ecosystem functionality and per-
formance to date has focused mainly on so-called
‘ecosystem services. Ecosystem services are the ben-
efits people obtain from ecosystems and include
provisioning services, such as food and water; regu-
lating services, such as flood prevention; support-
ing services, such as soil formation; and cultural
services, such as recreational benefits (MEA 2003).

In Sweden, as in many other countries, there is
growing interest in spatial urban planning for eco-
system services (Colding and Marcus 2013). This
requires systematic mapping of services (SOU
2013:68). This should also include factors that may
decrease the services or produce so-called dis-
services. In a number of Swedish municipalities,
non-systematic mapping of perceived problems
or annoyances is carried out, as municipal park
departments receive and record complaints and
comments related to their urban greenspaces. The
data are probably biased, as there tend to be differ-
ences between different groups in society in how
they express their opinions (Statistics Sweden 2012).
However, the data can still supply city personnel
with useful data for tactical and strategic man-

agement decisions. Development of urban green-
spaces needs to be based on interactions between
users and managers (Randrup and Persson 2009).

Disservices can be defined as “functions or prop-
erties of ecosystems that are perceived as negative
for human well-being” (Lyytiméki and Sipild 2009).
Studies of single, isolated disservices are easy to
find, whereas only a few studies have comprehen-
sively analyzed urban ecosystem disservices (Dobbs
et al. 2011). The concept of ecosystem disservices
has been criticized, as it might be used to justify
destruction of valuable ecosystem (Villa et al. 2014).
The authors regard this a valid concern. However,
spatial planning with a biased focus on services—
disregarding possible disservices—could under-
mine the trustworthiness of ecosystem services as
a planning concept in the long run (Lyytiméki and
Sipild 2009). Urban areas cover only a very small
part of the earth and the urban ecosystems are to
a large extent man-made. Thus, ecosystem services
as well as disservices are important perspectives in
urban green structure planning and management.

Any comprehensive study of disservices needs to
rely on a theoretical framework, such as those sug-
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gested by the Millennium Ecosystem Assessment
(MEA 2003) or The Economics of Ecosystems and
Biodiversity (TEEB 2010). Some studies list a few
disservices, without claiming to be comprehensive
(Dobbs et al. 2011; Plieninger et al. 2013; Lyytimaki
2014). Others provide a more holistic framework
[i.e., structured by the three pillars of sustainability
(Escobedo et al. 2011) or are based on litera-
ture reviews but with no overall structure (Roy et
al. 2012; Gomez-Baggethun and Barton 2013)].

These different descriptive  classifications
can be structured into three main approaches:

1. Based on ecosystem performance, for exam-
ple generating pollen (Roy et al. 2012).

2. Based on disservices from ecosystems as
experienced by humans, for example dam-
age to infrastructure (Dobbs et al. 2011),
habitat competition between humans and
animals (Gomez-Baggethun and Barton
2013), fear of snakes (Lyytimiki 2014), etc.

3. Based on disservices deriving from human
conduct and choices related to ecosystems,
for example neglected and damaged urban
green spaces (Plieninger et al. 2013).

Some studies also mention monetary
costs (Escobedo et al. 2011; Roy et al. 2012).

Different methods have been used to assess dis-
services. Besides literature reviews, the methods
include a survey on peoples’ perceptions of disser-
vices (Plieninger et al. 2013) and an indirect mea-
surement through a study of newspaper coverage
of disservices (Lyytimédki 2014). Dobbs et al. (2011)
used different indicators known to be related to
disservices; for example, the disservice ‘Damage
to infrastructure and risk to human safety’ was
assessed using data describing the number of tree
species susceptible to damage. Thus, the methods
vary from mapping perceived disservices to map-
ping their probable causes. This variation in methods
represents a pragmatic approach, but lacks internal
coherence and thus needs further development.

The aim of this pilot study was to investigate how
urban ecosystem disservices are perceived by the pub-
lic and if these perceptions can be assessed in a more
systematic manner. The research question examined
in the study was whether records of complaints/com-
mentsheldat municipal park departmentscanbe used
as a source of knowledge on urban tree disservices.
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MATERIALS AND METHODS
Records of complaints/comments received by the
municipal park departments in the three largest
cities in Sweden (Stockholm, Goteborg, and
Malmo) in 2011 and 2012 were used as the empirical
material for the study. The definition of disservices,
suggested by Lyytimadki and Sipild (2009) as “func-
tions or properties of ecosystems that are perceived as
negative for human well-being,” was taken as a start-
ing point. All complaints regarding trees in urban
areas were considered as perceived preliminary evi-
dence of ecosystem disservices from urban trees.

The initial intention of the study was to select
items related to trees from the records. The records
from Stockholm and Goteborg had a category
labeled ‘tree issues, but the records from Malmo
did not distinguish this category. The authors
therefore chose to select items that contained the
word ‘tree’ instead. This yielded 1,931 items for
Stockholm, 2,576 for Goteborg, and 1,665 items
for Malmo. The table of urban ecosystem disser-
vices suggested by Roy et al. (2012) was used as
a starting point to classify the items into catego-
ries, as it appeared to be the most comprehensive
method available. Each item was classified in two
ways: type of episode and type of perceived dis-
service. The classification into episodes was used
to describe what had happened in each case, the
cause of the disservice. The classes of episodes
were constructed inductively from the empirical
data. The data collected by the municipal park
department were intended to serve as the basis for
direct actions to solve problems and not for in-
depth analysis, and therefore has shortcomings as a
source of knowledge. The items mainly concerned
trees, but also included, to some extent, shrubs and
weeds. Some of the items were notes taken when
a resident had called the municipal department.
These were usually very short and written in tele-
gram style—very short entries that sometimes had
to be interpreted. Other items were e-mails sent by
residents. These were sometimes very comprehen-
sive, with extensive details on background and on
how earlier complaints/comments had been han-
dled. Initially, all authors classified 100 items each
and the outcomes were compared and discussed
to align the interpretations. The main part of the
classification was made by one of the authors
with profound knowledge of plant materials.
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Four categories of episodes were used to
label urban tree disservices in this study:
A. ‘Tree incident’: when the item reported
an unexpected episode (or the effect of an
unidentified cause), such as a branch falling

down.

B. ‘Natural growth’: when the problem
reported concerned vegetation being, for
example, too high or too wide.

C. ‘Illness on tree’: when reports concerned
fungus on trees or leaves being visually
affected by some kind of insect or disease.

D. ‘Human misconduct’: when the item
referred to problems like vandalism or litter.

The categories were based on how the person
reporting perceived the episode. Obviously, many
tree incidents could have been caused by illness,
human misconduct, or even natural growth. But this
interpretation did not distinguish between episodes
that had actually happened and episodes that were
reported as likely (e.g., “a branch might fall down”).

Each item classified as an episode according
to this criteria was also classified as a type or
sometimes several type(s) of disservice. This sub-
sequent classification required varying degrees
of interpretation, as the complaint records were
not made with this kind of research aim in mind.
For example, an item such as “branches hanging
out on the sidewalk” was classified under the
category ‘Environmental problems/hazards’; subcat-
egory ‘Obstructing traffic on roads and sidewalks,
even though the problem was not explicitly stated.

RESULTS
The most common complaint/comment overall,
accounting for 33% of all requests, were directed
toward municipal arborists. When only analyzing
the urban tree disservice, the most common type
of episode was ‘Natural growth] accounting for

30% of requests. The least common was ‘Human
misconduct, which accounted for 8% (Table 1).

The most frequent urban tree disservice on
record concerned ‘Environmental problems/
hazards’ (Table 2). There were no recorded
items on either ‘Economic problems/hazards’ or
‘Costs and expenditure’ The records on ‘Social
problems/ hazards’ were solely restricted to the
subcategory ‘Causing fear of crime’. There were
no records on ‘Causing fear of diseases/insects/
other animals’ in trees, forests, and associated
environments. On the other hand, there were
some records of related actual (not-feared) dis-
services within the category ‘Health problems/
hazards’; i.e., the subcategories ‘Increasing
allergy attacks by plant pollens’ (9 items),
‘Increasing attack by associated insects and other
animals’ (63 items), and ‘Risk of trees falling
and causing personal injury’ (191 items). Only
two items concerned drainage problems caused
by trees, an otherwise well-known problem.

DISCUSSION

The municipal records of complaints/comments
received in Stockholm, Géteborg, and Malmé con-
tained items that provided evidence of several types
of perceived disservices. This pilot study confirmed
that such data can help generate knowledge on how
the public perceives urban ecosystem disservices.

There were many different causes for the disser-
vices reported (Table 1). The fact that trees grow,
becomelarge,and asa consequence, sometimes come
into conflict with urban infrastructure is known, and
future conflicts can be avoided by planners. Other
types, such as illnesses and incidents are known to
happen, but can be difficult to prevent. The last type
of cause, ‘Human misconduct, is not inherent to
ecosystems, but rather occurs in an ecosystem set-
ting. Thus it can be questioned whether this should
be regarded as a perceived ecosystem disservice at

Table 1. Categories of episodes: recorded causes of perceived problems or annoyances related to trees in the Swedish

cities of Géteborg, Malmd, and Stockholm.

Causes of complaint/comment No. of items Example of item
(% of total)
Tree incident 1,147 (19%) Two windthrown trees are blocking a footpath
Natural growth 1,808 (30%) Sidewalk overgrown
Tllness on tree 634 (10%) Suspected Dutch elm disease on tree
Human misconduct 481 (8%) Graffiti on tree
Comment/request 2,049 (33%) Cost of planting trees?
Total number 6,119 (100%)
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Table 2. Recorded problems or annoyances classified as disservices according to the categories suggested by Roy et al.
(2012). Asterisk (*) indicates subcategories added in the present study.

Disservice No. of items Example of item
(% of total)
Social problems/hazards 26 (0.6%)
Causing fear of crime 26 (0.6%) Last Friday there was a severe assault in our park.... Preserve all the great
oaks but remove alder and other trees so the park can feel safe to visit.
Economic problems/hazards 0(0%)
Health problems/hazards 263 (6.5%)
Increasing allergy attacks by 9(0.2%) Each summer, during the first week in June, flowering poplars release lots
plant pollens of poplar fluff. Many say that they feel allergies when they come in contact
with the fluff.
Increasing attack by associated 63 (1.6%) Have just cleaned the car of what must be the world’s most expensive bird

insects and other animals

droppings. The trees along the canal are a haven for all sorts of birds, and
this definitely causes a nuisance.

Risk of trees falling and causing 191 (4.7%)

At the southern aspect, a pine has been dead at the top for several years.
Now personal injury it seems the whole tree is going to die. We are afraid
that heavy snow in winter will crack more branches that can damage someone.

Visual and aesthetic 411 (10.1%)
problems/hazards
Darkness 105 (2.6%)

Just outside our garden, we have a large tree with white flowers. This shades
most of our garden.

Displeasure with messiness 264 (6.5%) In the spring, the tree drops a lot of flower debris and in autumn a lot

and clutter of leaves.

Obscuring good views 32 (0.8%) The whitebeams have become incredibly large and dense, and one shades
the house. From the upstairs there is no longer a view of the street.

Drip sap or sticky residue 7(0.2%) The trees shed seeds. It is no longer possible to park under the trees as

on parked cars you have to wash the car every other day.

Trees look ugly if not maintained 3(0.1%) The trees between the houses are large and unkempt. Some are beginning

to hang out over the gardens, and some trees are dead and starting to lose
branches. Should be maintained!

Environmental
problems/hazards 1,331 (32.8%)
Causing drainage problems 2 (0.05%) There are poplars that block the drains every year.
Can fall across power lines 33 (0.8%) A dead elm has fallen in the storm and is hanging on the wire between the

lampposts.

Obstructing traffic on roads
and sidewalks *

782 (19.3%)

The roots destroy the sidewalks.

Damage to buildings 185 (4.6%)

and property*

A branch rubs the balcony when the wind blows.

Damage to cars* 141 (3.5%)

Dead branches are falling down dangerously
close to parked cars.

Concealing traffic signs* 95 (2.3%) Tree concealing traffic sign.
Concealing lighting* 78 (1.9%) Oak branches are concealing street lighting.
Obstructing use of spaces 15 (0.4%) There is a fallen pine covering a parking lot.
(sports pit, parking lots)*

Costs and expenditure 0 (0%)

all. What researchers can learn from the causes of
disservices is that urban ecosystem disservices are
partly an inevitable consequence of having ecosys-
tems in urban areas and partly a planning, design, or
management problem. Many conflicts between veg-
etation and infrastructure can be solved if best avail-
able knowledge is used. For example, if trees that do
not grow too high or too wide are chosen for places
where space is limited, there will probably be fewer
conflicts between vegetation and infrastructure.

©2015 International Society of Arboriculture

The most common perceived disservice men-
tioned in the material was ‘Obstructing traffic
on roads and sidewalks. This might be one of the
major urban ecosystem disservices, but its preva-
lence can also be the result of data bias. Obstruc-
tions in the transport infrastructure are easy to
spot, typically need to be dealt with for safety rea-
sons, and are therefore more likely to be reported.
As most transport infrastructure is in the public
domain, the most likely receiver of complaints/
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comments is the public sector. Damage to build-
ings is also easy to spot, but most episodes of
building damage probably do not involve munici-
pal vegetation and are therefore not reported.

Other frequent disservices do not concern actual
episodes, but rather the risk and fear of perceived
likely episodes, such as the risk of personal injuries
from falling trees or fear of crime. Although the trees
concerned might never actually topple and crimes
might never happen, fears affect people negatively.

When using the table of disservice categories sug-
gested by Roy et al. (2012), the authors found that
some of the disservices received no hits (Table 2).
For example, there were no items concerning ‘Eco-
nomic problems/hazards’ or ‘Costs and expenditure’
This might be explained by the fact that costs are a
problem for the park department, but that expendi-
ture on park maintenance is typically only a small
part of the municipal budget (Randrup and Persson
2009). It is also questionable whether costs should
be regarded as a disservice at all. A municipal
authority could argue that it chooses to use urban
vegetation for the services it provides and therefore
pays the costs for the provision of those services.

One subcategory with very few records con-
cerned vegetation causing drainage problems, which
is an otherwise well-known problem (Ostberg
et al. 2012). The lack of records on file might be
explained by the fact that the problem is difficult
for members of the public to spot until it is affecting
the infrastructure or causing substantial problems.

What researchers can conclude from this pilot
study of existing records of complaints/comments is
that there are obvious shortcomings when it comes
to the reliability of the method for collecting data
and the validity of the data. The (current and poten-
tial) comprehensiveness of the dataset can also be
debated. These are problems that have to be dealt with
if better knowledge of perceived disservices is to be
integrated into municipal greenspace management.

The shortcomings, as regards data reliability, are
mainly due to the nonstandardized way of recording
complaints/comments in the three cities investi-
gated. By using standardized categories of disservices
and follow-up questions, the procedure of recording
complaints/comments could be made more reli-
able and the data obtained could be used for future
planning. The cities investigated here use the com-
plaints/comments to take immediate action, but not

for tactical and strategic management decisions.
Therefore, the same type of problems due to urban
tree disservices might emerge over and over again.

The shortcomings, as regards data validity, are
due to three theoretically unclear issues. The first
of these is whether the reported disservice is an
actual disservice, a possible future disservice, or a
perceived disservice. There is a difference between,
for example, a branch actually having fallen from a
tree and obstructing traffic on roads and sidewalks
and the possibility of a branch falling down. The
second issue is whether the reported disservice is a
disservice wherever it occurs, or rather only under
specific circumstances. For example, a branch that
falls might be a disservice if it obstructs traffic, but
it might also be completely harmless, which again
raises the question of whether it is an actual disser-
vice or a perceived disservice. The third and final
issue concerns whether the cause of the disservice
is the ecosystem in itself or human misconduct
related to the system. The subcategory ‘Displea-
sure with messiness and clutter’ is an example of
the latter. A clearly perceived disservice, like ‘fear of
crime, has mainly societal causes. This means that
such disservices may be perceived regardless of the
properties of the ecosystem. ‘Fear of crime’ trig-
gered by urban ecosystems is likely to vary between
different societies and from one time to another.

Even with reliable recording and valid catego-
ries, there would still be the problem that records
of complaints/comments probably do not provide
a comprehensive picture of urban ecosystem dis-
services. Municipal records of complaints/com-
ments are a passive system of assessment, based on
what residents choose to complain/comment on. It
is probable that those residents contributing com-
plaints/comments are not a representative part of
the population (Statistics Sweden 2012). No data
were available on the contributing residents. It is
also likely that there are a variety of issues to com-
plain about, depending on whether a disservice is
perceived as generated by an urban ecosystem or
whether the ecosystem is considered a municipal
responsibility. If these biases are taken into account,
municipal records of complaints/comments can
make an important contribution to creating a com-
prehensive knowledge base on urban ecosystem dis-
services. The data can also be used for comparisons
over time and between different locations and eco-
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systems. Users’ perceptions of urban ecosystems—
services or disservices—can give valuable input for
decision making. With dynamic data sets, the plan-
ning, design, and management of ecosystems can
be further professionalized and based on active
inputs from park users (Randrup and Persson
2009). Finally, the approaches to frame ecosystem
disservices are still very underdeveloped com-
pared with that of services. A coherent approach
could be mirroring the classification of services,
with cultural ecosystem services relating to cul-
tural ecosystem disservices and so forth. The issue
of developing a coherent approach of ecosystem
disservices should be addressed in future research.

It can be concluded that complaint/comment
records at municipal park departments already give
park managers a picture of how urban greenspaces
provides disservices to urban dwellers. This picture
is no doubt incomplete, but could be improved with
a structured recording of the type of person (age,
gender) who actually perceives disservices, the kinds
of places in which the disservices are perceived,
and full details of the kinds of disservices actually
perceived. Structured recording would allow for
continuous learning within municipal park depart-
ments and would also enable further research. The
rapid development of communication technologies
offers possibilities for fast and easy data collection
from users. The challenge lies in interpreting the
significance and universal applicability of the data.
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Résumé. Les recherches antérieures sur la performance d'éco-
systémes urbains portaient principalement sur les bénéfices générés
par ces écosystémes plutdt que sur les désagréments en découlant.
Cependant, pour justifier et pleinement profiter des écosystémes
urbains, il convient également d'évaluer et d'atténuer les désavan-
tages qu'ils engendrent. Le but de cette étude pilote suédoise était
de contribuer a la compréhension croissante des désavantages pré-
sentés par divers écosystemes urbains. La principale préoccupation
de la recherche était axée sur la pertinence d'utiliser les données
(plaintes et commentaires d'usagers) recueillies aupres de services
de parcs municipaux, comme source de caractérisation pour les
désagréments occasionnés par les arbres urbains. Les données re-
cueillies aupres des services de parcs municipaux dans les trois plus
grandes villes de la Suéde ont fourni des éléments corroborants pour
plusieurs types de désavantages. Cependant, ces données montrent
des lacunes évidentes qui devront étre résolues avant qu'elles ne
puissent étre utilisées plus largement comme source d'informations
sur les désavantages des écosystemes urbains. Des suggestions pra-
tiques dans le but daméliorer les données sont fournies.

Zusammenfassung. Die vergangene Erforschung der Leistung
urbaner Okosysteme fokussierte hauptséchlich auf den Leistungen
des Okosystems statt dessen Nachteilen. Dennoch ist es wichtig, um
die urbanen Okosysteme voll zu nutzen und zu rechtfertigen, dass
auch die Nachteile, die sie liefern untersucht und minimiert wer-
den. Das Ziel dieser Pilotstudie in Schweden bestand darin, einen
Beitrag zum besseren Verstidndnis der Nachteile urbaner Okosyste-
me zu leisten. Die zentrale Frage bei der Erforschung fokussierte
darauf, wie Beschwerden und Anmerkungen in dne kommunalen

Verwaltungen als eine Informationsquelle fiir Nachteile urbaner
Bidume genutzt werden konnen. Die Aufzeichnungen von kom-
munalen Verwaltungen in den drei grofiten Stidten Schwedens
lieferten Informationen iiber einige Arten von Nachteilen. Wie
auch immer, sie hatten auch einige offensichtliche Mangel, die zu-
erst beseitigt werden miissten, bevor sie im Weiteren als Informa-
tionsquelle zu Informationen iiber die Nachteile der Okosysteme
genutzt werden konnen. Vorschlage zur Verbesserung der Daten
werden hier vorgestellt.

Resumen. Las investigaciones pasadas sobre los beneficios del
ecosistema urbano se han centrado principalmente en los servicios
ambientales, antes que en sus perjuicios. Sin embargo, para justifi-
car y utilizar plenamente los ecosistemas urbanos, es importante
también evaluar y minimizar los detrimentos que prestan. El obje-
tivo de este estudio piloto en Suecia fue contribuir a la comprension
emergente de perjuicios de los ecosistemas urbanos. La pregunta
central de la investigacién se centr6 en cdmo los registros queja /
comentario en los departamentos municipales de parques podrian
ser utilizados como una fuente de conocimiento sobre los per-
juicios de los arboles urbanos. Los registros obtenidos de los depar-
tamentos municipales de parques en las tres ciudades mas grandes
de Suecia presentaron certidumbre de varios tipos de perjuicios. Sin
embargo, esos registros también tenfan deficiencias evidentes que
tendrian que ser resueltos antes de que puedan ser utilizados mas
ampliamente como una fuente de informacién sobre los perjuicios
de los ecosistemas. Se proporcionan sugerencias para la mejora de
los datos.
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