
Contents lists available at ScienceDirect

Landscape and Urban Planning

journal homepage: www.elsevier.com/locate/landurbplan

Review Article

Urban forest governance and decision-making: A systematic review and
synthesis of the perspectives of municipal managers
Camilo Ordóñeza,⁎, Caragh G. Threlfalla, Dave Kendalb, Dieter F. Hochulic, Melanie Davernd,
Richard A. Fullere, Rodney van der Reea,f, Stephen J. Livesleya
a School of Ecosystem and Forest Science (SEFS), Burnley Campus, Faculty of Science, The University of Melbourne, 500 Yarra Boulevard, Richmond, Victoria 3121,
Australia
b School of Technology, Environments and Design, University of Tasmania, Hobart, Tasmania 7000, Australia
c School of Life and Environmental Sciences, Faculty of Science, The University of Sydney, Camperdown, New South Wales 2006, Australia
dHealthy Liveable Cities Unit, Centre for Urban Research, The Royal Melbourne Institute of Technology (RMIT), 124 La Trobe Street, Melbourne, Victoria 3000, Australia
e Centre for Biodiversity and Conservation Science, School of Biological Sciences, The University of Queensland, St Lucia, Queensland 4072, Australia
f City of Melbourne, Parks & Open Spaces, Urban Forests, 240 Little Collins St, Melbourne, Victoria 3000, Australia

A R T I C L E I N F O

Keywords:
Urban sustainability
Municipal government
Environmental management
Nature-based solutions
Urban socio-ecological systems

A B S T R A C T

Empirical research on the views of municipal managers can provide insights into urban forest governance and
decision-making. However, current research is fragmented across a diversity of case studies using a variety of
methods. To address this issue, we undertook a systematic review and synthesis of empirical studies based on the
views of municipal managers. We extracted information on the concerns, priorities, factors, and actors that
influence municipal manager decision-making using a governance framework to extract ideas on the discourses,
actors, rules, and resources that influence their decision-making. Out of> 1400 articles found in searches, only
60 were relevant empirical studies, with 32 of them based in the US. Most studies elicited views from managers
using pre-determined surveys/questionnaires. This literature is focused heavily on themes of resources, such as
budgets and personnel, as important influences in program performance and urban forest success. Themes re-
lated to coordination of actors, such as the coordination of departmental units, were also frequently mentioned
but were not explicitly associated with program performance or urban forest success. Future research aimed at
gaining insights on urban forest governance and decision-making from the perspective of municipal managers
will benefit from distinguishing operational capacities (i.e., budgets, personnel) from management processes
(i.e., coordination), and focus on how municipal managers understand, facilitate, and find support in manage-
ment processes. This will reveal how they implement co-governance and collaborative decision-making. Future
research could better extend the knowledge base of existing studies by establishing clear governance frameworks
and methods based on the views of managers.

1. Introduction

Cities around the world are investing in urban greening to improve
the wellbeing of urban residents, as well as to improve climate-adap-
tation and urban sustainability (Derkzen et al., 2017). While urban
greening encompasses a wide range of interventions, from installing
green roofs to re-vegetating riparian ecosystems (Taylor & Hochuli,
2017), a tangible and often dominant aspect of urban greening is the
planting of trees (Nowak & Greenfield, 2012). The success of a tree
planting agenda depends on how the people who design, implement,
and monitor these initiatives take decisions (Pincetl, 2010). In the
public realm, these decisions are usually made by municipal managers,

defined here as the professionals who belong to formal government
institutions at the municipal level and take decisions about urban trees
(Lawrence et al., 2013). There is much guidance on the technical di-
mensions of urban forest benefits in the literature. Yet knowledge of
how municipal managers take decisions and what influences their de-
cisions is dispersed across disparate bodies of knowledge and case
studies. There is an urgent need to distil meaning from this disparate
literature, to identify gaps in research, and identify a research agenda to
fill these gaps. This article responds to these needs by systematically
reviewing and synthesizing the empirical research on the perspectives
of municipal managers in the field of urban forestry.

Understanding the role of municipal managers in governance and
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decision-making is increasingly important given rapidly changing
urban environments and the increasing demands and expectations
placed upon the trees in our urban centres. Governance can be broadly
understood as the collection of institutions, rules, and processes of
collective decision-making that allows stakeholders to influence and
coordinate their needs (Lemos & Agrawal, 2006). Decision-making in
urban forests is generally seen as the process that defines what, why,
and how urban trees are planted or removed (Konijnendijk, 2000).
Many stakeholders participate in governance, especially in the context
of what is collectively owned and enjoyed, such as environmental and
natural resource governance, where jurisdictional boundaries are con-
stantly being crossed (Delmas & Young, 2009). While this is true for
urban forest governance (Lawrence et al., 2013), where decisions
cannot be easily traced to a centralized organization, or to any one
person, urban forest decisions in the public realm still depend on the
view of municipal managers. While private land owners, including re-
sidential homeowners, take most decisions related to trees in private
areas (Conway, 2016; Daniel et al., 2016), municipal urban forest
managers take decisions both strategically and on a day-to-day basis
about trees in public areas, including streets, parks, woodlots, forest
patches, and forested riparian areas, among other types of greenspaces
(Roman et al., 2018). Their decisions directly shape the composition,
structure, and abundance of trees in the public realm, and the benefits
available to people and wildlife (Threlfall & Kendal, 2018). In this
context, municipal managers, as defined above, are key actors in urban
forest governance and decision-making.

While urban forestry has become a hot research topic, what influ-
ences municipal managers’ decision-making is not well understood.
Global policy instruments that guide the planning of cities, such as the
New Urban Agenda (UN-HABITAT, 2018), now include urban trees as a
key pathway towards urban sustainability and liveability. Trees im-
prove the environmental conditions of cities (Willis & Petrokofsky,
2017) by reducing ambient temperatures (Sanusi et al., 2017) and
regulating water run-off (Livesley et al., 2016). Trees are also very
important to people, primarily for their ability to improve urban ame-
nity and environmental quality, leading to improved wellbeing (Davern
et al., 2016), and people’s psychological states (Kirkpatrick et al.,
2012). Therefore, many cities are setting long-term goals to plant more
trees and increase tree-canopy cover (e.g., Cidade do Rio de Janeiro,
2015; City of Vancouver, 2014; 202020Vision, 2018). However, recent
reviews (Boulton et al., 2018) and empirical studies (Davies et al.,
2017) on the challenges facing the urban greening agenda have noted
that rapid urbanisation, densification, climate change, and changing
demographic patterns, are leading to significant social and biophysical
changes in cities are making it difficult to retain or increase urban
greenspace and trees. Municipal managers are highly influential in the
decisions related to this agenda, and key to delivering the demands
being place on public urban trees. Consequently, understanding what
influences their decisions is important for gaining insights about urban
forest governance and decision-making. Yet, most existing research on
the views of municipal managers is fragmented across a diversity of
case studies using a variety of methodological procedures. It is not clear
how changing environmental and cultural realities are being accom-
modated in municipal manager decision-making practices and a sys-
tematic and critical examination of these issues is required.

This article addresses this gap by systematically reviewing and
synthesizing the empirical evidence on the views of municipal man-
agers through the lens of governance. This is based on the following
research questions: (i) What are the concerns and priorities of muni-
cipal urban forest managers?; (ii) Which factors and issues influence
their decisions?; and (iii) What do these findings mean for under-
standing urban forest governance from a municipal manager perspec-
tive? While we recognize the importance of other stakeholders such as
politicians, non-governmental organizations, citizen scientists, and
urban residents, among many others, for understanding urban forest
governance, here we seek to understand this topic solely from the

perspective of municipal managers. This allows us to elaborate a clearer
message about their views. The review and synthesis involve the fol-
lowing steps: 1) presenting our theoretical foundation; 2) identifying
relevant empirical studies using systematic review procedures; 3) ca-
tegorizing these studies; 4) extracting main findings by focusing on
commonalities among the studies; 5) critically discussing these findings
in the context of current research on urban forest governance and de-
cision-making; and 6) commenting on future research. This effort builds
on studies that bring attention to urban forest governance at a theore-
tical (Mincey et al., 2013), case-study (Lawrence et al., 2013), and
discursive-academic synthesis levels (Roman et al., 2018). The findings
and recommendations from this review provide new understanding of
the perspectives and roles played by municipal managers in urban
forest governance and decision-making.

2. Theoretical framework

Governance has many definitions depending on the field (Delmas &
Young, 2009; Chhotray & Stoker, 2009). While it is beyond this review
to pay heed to all governance frameworks, and recognizing that some
fields with distinct theoretical frameworks may be relevant to the
governance of urban natural resources, we use the fields of urban
planning and environment and natural resources to provide a solid
basis to understand governance (e.g., Lemos & Agrawal, 2006) in a way
that is relevant to urban ecosystems (e.g., Andersson et al., 2014).

An aspect of environmental governance is the role of institutions in
dictating the management of natural resources (Kiser & Ostrom, 1982).
Institutions can be broadly defined as human constraints or collectives
that structure political, economic, and social interaction (North, 1991).
In spatially and socio-politically complex environments, such as cities,
municipal government is a key institution in the management of assets
that are collectively owned and enjoyed, including urban greenspace
(Borgström et al., 2006) and urban forests (Mincey et al., 2013). It is
through municipal governments that municipal managers participate in
the governing of the urban forest. These managers are usually non-re-
presentative public officers, in contrast to representative politicians,
although there may be overlaps between these two groups due to
movements in personnel. The program and mandate of city depart-
ments, and the organization behind them, help establish what some
governance scholars refer to as the discourses and rules of the game
(Fors et al., 2018). By discourses we refer to perspectives or rationales
of a policy action (Morison & Brown, 2010). In urban forestry, dis-
courses define why and how urban trees are important for municipal
governments. By rules of the game we refer to what is allowed and not
allowed in urban forest management. Discourses and rules are captured
in municipal government documents, such as policies (Daniel et al.,
2016; Galenieks, 2017); bylaws or ordinances, also termed regulations
in other contexts (Conway & Urbani, 2007); and strategies or man-
agement plans (Ordóñez & Duinker, 2013; Davies et al., 2017). Finally,
municipal government resources, or what is needed to get the job done,
such as having enough budget and people for tree maintenance, also
influence governance (Hill et al., 2010; Driscoll et al., 2015). Together,
these four concepts – actors, discourses, rules, and resources –, are the
dimensions common in many governance frameworks, such as the
policy arrangement model (Arts et al., 2006).

Urban forest governance has a multi-actor or multi-stakeholder
character. Actors or stakeholders can be broadly defined as those who
are affected by the decisions of decision-makers, and who have the
power to influence these decision (Reed et al., 2009). The environment
and natural resources exist across a wide range of spatial boundaries
that persist through time and possess a variety of ecological, social, and
institutional characteristics (Folke et al., 2005), including urban forests
(Mincey et al., 2013; Roman et al., 2018). Here, non-municipal-gov-
ernment actors, such as non-governmental greening groups (Svendsen
& Campbell, 2008; Conway et al., 2011; Foo, 2018) advocate networks
(Connolly et al., 2013), and others, may come together to make

C. Ordóñez, et al. Landscape and Urban Planning 189 (2019) 166–180

167



collaborative decisions regarding what, why, and how urban trees are
planted or removed (Lawrence et al., 2013; Konijnendijk van den
Bosch, 2015; Meerow & Newell, 2017). These actors can have a positive
or negative effect on urban forest management outcomes, including
influencing variation of tree-canopy cover (Conway et al., 2011) and
tree-planting efforts (Varuzzo & Harvey, 2017).

Due to its multi-actor character, management processes can have a
notable influence on governance. While formal mandates guide the
work of natural-resource institutions (Ostrom, 2005), it is rare that
decisions about these resources respond only to top-down directives
(Folke et al., 2005). In urban forests, many decisions are not purely the
result of municipal mandates. Other municipal instruments, such as
zoning ordinances and urban growth regulations, can also have an in-
fluence (Hill et al., 2010), meaning that other municipal government
departments also play a role in the decisions related to urban trees
(Rines et al., 2011). Therefore, management processes, or the organi-
zational procedures that make taking decisions a smooth process, can
be highly influential in urban forest decisions. Essential processes in-
clude coordination of municipal departments or units (Grado et al.,
2013), coordination of land management regimes (Benchimol et al.,
2017), and the coordination of other actors. The coordination of non-
government actors is key, since these have different agendas, funding,
knowledge, values, and influence (Newig et al., 2010; Fisher et al.,
2012; Andersson et al., 2014; Molin & Konijnendijk, 2014; Campbell,
2016), but they contribute to the effective management of urban trees,
such as an even distribution of the resource in cities (see Pham et al.,
2012; Kendal et al., 2012; Vogt et al., 2015). Public participation can
also be highly influential (Gulsrud et al., 2018), and this is evident in
how municipalities strive to create strategic or management documents
that reflect the desires of the public (Ordóñez & Duinker, 2013).

Despite its multi-actor character, urban forest governance is
strongly influenced by the decisions and opinions of municipal man-
agers. Both the planning and environmental governance literature are
heavily focused on the role of non-government, or the notion of “gov-
erning without government”, as proposed by Rhodes (1996) and Stoker
(1998) based on Stone (1993) in a planning context and pursued later
in an environment and natural resource context by Hempel (1996),
Savan et al. (2004), Kleinschmit et al. (2009), and Bell & Hindmoor
(2012), to name a few relevant contributions. Governing without gov-
ernment implies that governance can be achieved through non-gov-
ernmental means. Despite the importance of multiple actors in the
governance of the environment and natural resources (Lemos &
Agrawal, 2006; Delmas & Young, 2009; Lockwood et al., 2010; Arnouts
et al., 2012), government participation in this context is vital for gov-
ernance (Mossberger & Stoker, 2001; Davies, 2002, 2003; Bulkeley &
Betsill, 2005; Folke et al., 2005; Kenward et al., 2011). For instance, in
citizen-led greening initiatives, government institutions are an im-
portant source of resources and rules (Harper et al., 2018; Mattijssen
et al., 2018). Moreover, while many formal municipal documents, such
as management plans, establish rules related to tree selection, many
decisions about what and where to plant are still made on the ground
by municipal managers or arborists following the notion of the “right
tree in the right place” (Ordóñez & Duinker, 2013). In contrast, in some
cases municipal managers may have less authority or influence to make
decisions in comparison to other governance actors, such as engineers,
architects, planners, developers, or landowners, which means that some
technical knowledge about urban forests is lost, such as tree-species
suitability (Conway & Vander Vecht, 2015). In other cases, municipal
managers not tuned in to resource distribution priorities (Nesbitt et al.,
2018) or to public participation processes (Gulsrud et al., 2018) might
have too much influence, meaning that some social and ecological
knowledge about urban forests is lost. How these circumstances fit into
a broader understanding of urban forest governance is still unclear.
What is clear is that, while a multi-actor notion is useful to understand
urban forest governance, understanding governance through the per-
spective of municipal managers can provide more insights on how they

understand, facilitate, and find support in management processes re-
lated to governance for their own decision-making.

3. Methods

3.1. Design of the review

We have combined the systematic review procedures established by
Pullin and Stewart (2006) and Moher et al. (2009; PRISMA procedure)
to develop a strict protocol for searching, finding, and selecting articles,
to minimise bias. The scope of the review was international in geo-
graphical extent and limited to English-language academic peer-re-
viewed articles. Guided by our research questions, relevant empirical
research studies were identified, categorized, and their main findings
extracted. We only included empirical studies based on data elicited
directly from the participants via social science methods. Opinion
pieces or reviews were discarded. Replicability is critical in reviews,
and this is determined by limiting the source of information to the ar-
ticles themselves. This was the case in this review.

3.2. Searching, finding, and selecting articles

Three peer-reviewed academic databases were searched in April-
June 2018 from the years 1980 to 2018, inclusive, using key terms in an
iterative manner, meaning that terms were combined in different ways
to retrieve more hits (Table 1). The search used a combination of
keywords grouped into three themes, including methods, participants,
and context. The goal was to collect as many studies as possible, and
keywords were used interchangeably to not restrict the search proce-
dure. The search procedure included a variety of terms with a great deal
of overlap to retrieve more hits. The search was limited to English peer-
reviewed articles, and excluded book chapters, conference papers, or
other grey literature. The limitation of doing it this way was that we
had to exclude relevant research from non-academic, non-English
publications.

To avoid subjective or purposeful selection of articles, a common
problem in literature reviews (Haddaway et al., 2015), we developed
strict inclusion criteria based on: 1) the geographic area of focus (i.e.,
urban areas, cities); 2) the element being investigated in the articles
(i.e., urban trees, urban forests, urban woodlots); and 3) the empirical
nature of the articles (i.e., information emanating directly from muni-
cipal managers as research participants) (Appendix A). The specific
focus on terms related to forests and trees in the selection of articles
resulted in a less generic and more reliable review focused specifically
on urban forests (Table 1).

3.3. Classification, analysis, and synthesis

Synthesis is a type of research that strives to identify commonalities
from boundary-spanning, interdisciplinary, and multiple-case-study
research studies (Stake, 2006). In this way, synthesis studies go beyond
simply adding information. Their goal is to find commonalities between
dissimilar studies that are based on a wide range of research procedures
based on both reductive and integrative analytical procedures (Newell
et al., 2005) that help extract and interpret main findings (Morgan,
2014). Our used a synthesis framework to analysed the literature based
on the following analytical procedures:

1) Categorization of the issues being investigated, research approach
(i.e., qualitative/quantitative/mixed), principal method used (e.g.,
surveys), the geographical extent of the study (e.g., one city or se-
lected cities in the same country), country, and the types of parti-
cipants (e.g., municipal managers or other professionals).

2) Classification-by-theme analysis, a procedure grounded in the data
and based on inductive qualitative content analysis (Krippendorff,
2018), which involves extracting the findings of the studies and then
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Table 1
Parameters of the review: search procedures and selection criteria.

Stage Procedure Details

Data collection Database search using keywords. Databases used: Scopus, Web of Science,
Science Direct

Keywords used*

Individual journal search using keywords. Journals used: Urban Forestry
& Urban Greening; Arboriculture & Urban Forestry; Landscape & Urban
Planning;
Urban Ecosystems; Arboricultural Journal; Geoforum; Ecology & Society;
Society & Natural Resources; Forests; Journal of Forestry; Journal of Forestry
Research; International Journal of Forestry Research; Journal of Research in
Forestry; Journal of Sustainable Forestry; Journal of Environmental
Management; Environmental Management; Environmental Research;
Environmental Science & Policy; Environment and Planning A-E

Group 1:
Interview
focus group
survey
questionnaire
workshop

Group 2:
manager
stakeholder
officer
official
practitioner
planner
forester
warden
government
local municipal

Group 3:**

street tree
street green
urban arboriculture
urban forest
urban forestation
urban ecology
urban ecosystem
urban green
urban green space
urban greening
urban green area
urban green infrastructure
urban natural area
urban nature
urban park
urban silviculture
urban trees
urban vegetation
urban woodland

Data screening Analyse titles or abstracts of initial database using selection criteria Selection Criteria
1. Focuses on urban areas or cities
2. Includes information about tree-dominated systems (including urban wooded area,

treed or forested urban park, or street trees)
3. Data emanates directly from participants (i.e., municipal managers)

Data eligibility Obtain full-text articles and analyse whole text using selection criteria Selection Criteria
1. Focuses on urban areas or cities
2. Includes information about tree-dominated systems (including urban wooded area,

treed or forested urban park, or street trees)
3. Data emanates directly from participants (i.e., municipal managers)

Data analysis Apply content analysis techniques to the data Synthesis tables and diagrams

* Boolean operators such as AND OR were used in between groups to include or exclude words in the search.
** “Urban” also replaced with “city”.

Fig. 1. Location by country of the reviewed studies (n=60; note not all studies are based in a single country; see Fig. 3).
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reducing and integrating these in terms of the themes that were
most frequently mentioned, thus facilitating comparison across
studies (Appendix B). Because the goal of this procedure was to find
commonalities between studies, only themes mentioned by> 3
published studies were reported.

These procedures allowed us to integrate and compare the studies
reviewed here, rather than just summarize their content. We tried to
avoid a deductive approach based on a pre-determined list of themes
(i.e., deductive content analysis), as this may have forced an inter-
pretation of the results of a study, resulting in data insensitivity
(Krippendorff, 2018). Since these studies were based on the views of
municipal managers, this would also have obscured participant views
(Hay, 2010). However, a deductive approach could be useful to un-
derstand how these studies fit into the broader governance framework
discussed above (see Theoretical Framework). Therefore, we first used
an inductive approach to classify the studies in this review, and then
used a deductive approach to fit the themes extracted from the studies
into a general governance framework using similar review to those used
by Qiao et al. (2018).

4. Results

Our systematic search of the literature revealed> 1400 articles, but
only 60 studies complied with our selection criteria. While the geo-
graphic extent of the studies was broad, US studies dominated (32
studies, 53%; Fig. 1). Most research was carried out in the last ten years
(Fig. 2). The most common issue being investigated was assessing the
needs and challenges faced by managers in the delivery of their urban
forest programs, issues related to strategic and policy direction, and
issues related to the technical aspects of tree-species selection (Fig. 3).
While most studies only recruited municipal managers or arborists (i.e.,
professionals working in municipal governments), several studies si-
multaneously collected data on the views of other stakeholders, in-
cluding those working in other municipal departments, non-govern-
mental organizations, and other urban forestry professionals, such as
service-based contractors (Fig. 3). Most studies were carried out in
various selected cities in one country, state, or region (Fig. 3). Ques-
tionnaires (median respondents n=148) were the most common
quantitative technique for collecting data, while interviews (median
interviewees n= 20) were the most common technique used in quali-
tative studies (Fig. 3).

The classification-by-theme analysis revealed frequently referred
themes, such as the relationships between program performance and
budget, the existence of a management plan or policy, the coordination
among stakeholders, and the coordination among municipal units,
among others. This analysis also allowed us to relate themes to the

location and methodology of the studies. Given the high representation
of US studies, organizing the data into US/non-US studies was a
meaningful way to understand results. For instance, education of the
community was frequently mentioned in US studies, while native tree
planting was mentioned mostly by non-US studies (Fig. 4). Tree-species
selection is a common theme because this is line of investigation of
many studies (Fig. 3). By expressing these themes as challenges in a
governance framework, we can see how these themes reflect ideas
about actors, resources, rules, and discourses (Table 2).

5. Discussion

The studies reviewed and synthesized here describe a wide range of
approaches for investigating the views of municipal urban forest man-
agers and the concerns, priorities, factors, and actors that that influence
their decisions. A common focus of these studies has been on how
budgets and mainstreaming programs can influence program perfor-
mance, an indicator of urban forest success. Program performance can
be defined as meeting the program objectives set by the municipality
(e.g., Rines et al., 2011). Urban forest success is a broader concept and
is commonly defined as providing more ecosystem services to the
community via the planting and maintenance of urban trees (Young,
2013; Davies et al., 2017). Generally, measures of performance or
success in the reviewed studies are either unclear or not objective. Some
studies in this review measure program performance as self-reported
satisfaction with the program by the people in the department, a kind of
self-evaluation (Stevenson et al., 2008; Rines et al., 2011). Some au-
thors in this review point out that many municipalities use measures of
success that are only vaguely reflective of the notion of providing more
ecosystem-services, and are mostly based on social rather than bio-
physical measures (Nguyen et al., 2017). This compounds the problems
already associated with the lack of monitoring strategies in urban forest
management plans (Ordóñez & Duinker, 2013). An important gap in
this area of literature is the development of objective measures or in-
dicators of program performance and urban forest success.

Our results also indicate that management processes, such as the
coordination of stakeholders and the coordination of municipal units,
while frequently mentioned, are not usually associated with program
performance or urban forest success. These processes are important
because they reflect the character of institutions (Kiser & Ostrom, 1982;
Ostrom, 2005; Mincey et al., 2013) and help us understand how deci-
sions are made beyond formal mandates (Galenieks, 2017). Some stu-
dies suggest that municipal managers navigate the rules of other mu-
nicipal departments to make any decision about urban trees (Zhang &
Zheng, 2012), and that they adapt their decisions depending on context,
such as the perception of community acceptability and risk (Kirkpatrick
et al., 2013; Roy et al., 2017). However, it is still not clear how these

Fig. 2. Timeline of studies in review based on year of publication (n= 60).
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management processes relate to program performance and urban forest
success.

The failure to study management processes in much detail reflects
the deep notion held in urban forestry that good program performance
or success are simply a result of having a plan and a good-sized budget.
Many municipalities are currently pursuing an aggressive strategy of
maximizing tree-canopy cover (Ordóñez & Duinker, 2013;
202020Vision, 2018), a standard that has helped articulate the benefits
of urban forests into the political landscape of cities (Young, 2013;

Derkzen et al., 2017; Boulton et al., 2018; Gulsrud et al., 2018). But for
the literature reviewed here, this agenda can only be achieved through
operational capacity and programming, such as adequate budgets
(Elmendorf et al., 2003), adequate personnel (Driscoll et al., 2015), and
the existence of a strategy or a management plan (Davies et al., 2017).
This explains why many of these studies are interested in the re-
lationship between the size of the budget or the existence of a pro-
active management with the performance of an urban forest program
(Fig. 4). This idea dominates in urban forest success frameworks (e.g.,

Fig. 3. Characteristics of the studies in this review, including issues investigated, type of participant, geographical extent, and methodological information.
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McPherson & Kotow, 2013).
A deeper exploration of how municipal managers understand, fa-

cilitate, and find support in management processes may shed some light
on the notion of co-governance so pervasively referenced in the urban
greenspace and urban ecosystem governance literature. Co-governance
arrangements involve multiple actors participating in decision-making
in non-hierarchal structures (Arnouts et al., 2012). These modes of
decision-making can help implement natural-resource strategies more

effectively, especially in the complex space of urban areas (Andersson
et al., 2014; Foo, 2018; Qiao et al., 2018). Many ethnographic and
observation studies in urban forestry argue that decisions about urban
greenspaces and urban forests are usually made by many actors beyond
the realm of municipal institutions, and in co-governance arrangements
of collaborative decision-making (Janse & Konijnendijk, 2007; Ernstson
et al., 2010; Connolly et al., 2013; Lawrence et al., 2013; Ugolini et al.,
2015; Kozová et al., 2016; Varuzzo & Harvey, 2017). However, most of

Fig. 4. Frequency of themes, by number of published studies, mentioned by municipal urban forest managers as extracted from the studies in this review through
classification-by-theme analysis, discriminated by a) geographical location, and b) research approach (n=60; see also Appendix D).

Table 2
Themes mentioned by municipal urban forest managers fitted as challenges into a governance framework characterized by the dimensions of actors, resources, rules,
and discourses, and indicating number of published studies per theme (see Fig. 4; Appendix E).

Dimension Challenges # of Published studies

Actors Lack of coordination between stakeholders 21
Lack of coordination between municipal units 21
Lack of education of the community 21
Lack of political support 12
Lack of public participation in management 9
Lack of volunteer or community planting 5

Resources Lack of budget 27
Lack of management plan/policy/strategy 24
Lack of knowledge of technical aspects of tree selection (e.g., site condition) 14
Lack of knowledge of ecological aspects of tree selection (e.g., native trees, climate change) 13
Lack of personnel 10

Rules of the game Lack of a pro-active management culture 24
Lack of coordination of policy at different levels of government 16
Lack of coordination of land management regimes 10
Lack of monitoring of trees 9

Discourses Framing of urban forestry as an ecosystem services delivery mechanism 8
Planting trees only for aesthetic or environmental benefits 8
Social vs. biophysical measures of urban forest program success 5
Lack of voice of arborists or urban foresters in management decisions 2
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this evidence is not necessarily based on the direct views of municipal
managers, so it is still unclear how municipal managers understand,
facilitate, or find support in these processes, or whether they consider
them as a factor of success.

Public participation was another frequently mentioned theme not
associated with program performance or urban forest success. This
deserves some clarification. There is much theory around public par-
ticipation in urban forestry, including the importance of facilitating
public consultation (Dai, 2011) and citizen-led initiatives (Harper et al.,
2018) to enable community-based planning, devising co-management
agreements with residents to improve tree maintenance (Mincey &
Vogt, 2014), and increasing volunteering programs to plant more trees
(Daniels et al., 2014). However, none of these specific mechanisms of
public participation are mentioned by municipal managers in the stu-
dies reviewed. In fact, what many municipal managers frequently
mention is public education, specifically, the process of raising public
awareness about the benefits of trees to reduce barriers for program
implementation. Obviously, the community is a key player in urban
forest decision-making, not only because the mandate of urban forest
departments is to provide services to the community, but because the
community is the one living and experiencing the urban forest. In
general, to successfully implement an urban forest agenda, municipal
governments must successfully engage with the public. Some studies in
this review reflect this, and show how municipal managers see public
participation as a way to enhance public acceptance of their programs
(Grado et al., 2013; Benchimol et al., 2017; Gulsrud et al., 2018).
However, what is still not clear is how municipal managers facilitate or
find support in which mechanisms of public participation in which
contexts, and how these mechanisms influence urban forest program
performance and success.

An interesting aspect of the studies reviewed here is that most of
them are one-off studies that do not explicitly build on each other.
Many qualitative studies do not explicitly adopt a methodology (i.e.,
Grounded Theory, Phenomenology, Ethnography, etc.). Quantitative
studies usually create questions based on a list of items previously
elaborated by the researchers, meaning that the data captured are
shaped by the researchers’ pre-conceived agenda rather than them
being shaped by the views of municipal managers themselves.
Consequently, many of the themes extracted from these studies are only
mentioned in a specific context, such as native-tree planting not being
mentioned in US studies (see Fig. 4).

Finally, any systematic review is not without its limitations, and
ours is no exception. While our goal was to extract insights from em-
pirical studies on the perspective of municipal managers through a lens
of governance, a broader understanding of governance can only be
gained by integrating the perspectives of other stakeholders. Moreover,
given the overlap between the concepts of urban greenspace and urban
forests in a few studies, it is difficult for us to infer if the views of
municipal managers are specifically focused on the governing of trees
and forests, or focused more generically on greenspaces that may or
may not have trees. We may have also missed many relevant studies
that exist in non-indexed and non-English publications. Nonetheless, by
focusing on one key stakeholder, on terms related specifically to forests

and trees, and on peer-reviewed literature, we have generated a clearer
message about the views of municipal managers and revealed oppor-
tunities for further work in unstudied systems subject to different eco-
logical, cultural, and political processes.

6. Conclusion

Most of the empirical literature on the perspectives of urban forest
municipal managers provides a limited understanding of governance,
and most of it is based on what is happening in the US. To gain deeper
insights about governance and decision-making from the perspective of
municipal managers, future research must consider the following re-
commendations: 1) building on previous work; 2) building on solid
governance frameworks; and 3) using better defined and more rigorous
social science methods based on the views of participants, which in-
cludes combining qualitative and quantitative methods, and, when
possible (without undermining originality), replicating methods, such
as survey metrics, from previous studies. We have contributed to this
process by synthesizing the empirical studies on the views of urban
forest municipal managers and identifying key gaps in the literature. A
key gap is how municipal managers understand, facilitate, and find
support in management processes, especially those related to the co-
ordination of actors and public participation. Another gap is how to
associate these processes with measures of program performance and
urban forest success. Finally, leadership, which is a prominent theme in
the literature of environmental and nature resource governance, has not
been explored in depth from the perspective of municipal managers.
The role and views of influential politicians or community members in
promoting the urban forest agenda can greatly influence decision-
making. Addressing these gaps may shed some light on the notions of
multi-actor systems, co-governance arrangements, and collaborative
decision-making, as important aspects of effective governance.
Exploring these gaps can be assisted by asking participants to elaborate
on decisions made in the context of important events related to urban
tree planting, removal, or retention. This is important because most of
the literature on urban nature governance is based on spatially discrete
public greenspaces, such as urban parks, which may or may not have
trees. By focusing on questions specifically related to urban forests and
trees, which are not necessarily confined to discrete public greenspaces,
we can find answers that are more specific to this very important ele-
ment of urban nature, which provides the foundation for urban biodi-
versity, and contributes significantly to human health and wellbeing.
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Appendix D
Details of themes emphasized by the reviewed studies (see Fig. 4; Reference ID in Appendix C).

Reference ID1 Coordination of
land
management
regimes

Coordination
between
municipal units

Coordination
between
stakeholders

Coordination of
policy at
different levels
of government

Political
support

Relationship
between budget
and program
performance

Relationship
between human
resources and
program
performance

Relationship
between size of
city and
program
performance

Relationship
between pro-active
management (e.g.
existence of plan/
policy) and
program
performance

1 X X
2 X
3 X X X X
4 X X
5 X
6
7 X X X
8
9 X X
10 X X X
11 X X
12 X
13 X
14 X X X
15 X X X
16 X
17 X X X X
18 X X
19 X X X X X
20 X
21 X X X
22 X X X X
23
24 X X X
25 X
26 X X
27 X X
28 X X
29 X
30 X
31 X X X
32 X
33 X
34 X X X X
35
36 X
37 X X X
38
39 X
40 X X X X X X
41 X X X X X
42
43 X X X X
44 X X
45 X X X X
46 X X X X X
47 X
48 X X
49 X X X X X
50 X X X X X
51 X
52 X X X X
53 X X X X
54 X X X X
55 X X X X
56
57 X X
58 X X X X X X
59 X X X X X
60 X X X X

1 See Appendix C for references.
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Appendix F. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.landurbplan.2019.04.020.
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Appendix E
Themes as challenges in governance framework (see Table 2; Reference ID in Appendix C).

Dimension Challenges References (ID)

Actors Lack of coordination between stakeholders 3, 5, 10, 13, 14, 15, 16, 18, 19, 28, 30, 32, 34, 40, 41, 48, 49, 53, 54, 55, 57
Lack of coordination between municipal units 1, 3, 9, 14, 15, 22, 29, 34, 40, 41, 43, 44, 45, 49, 50, 51, 53, 54, 57, 58, 59
Lack of education of the community 5, 7, 10, 11, 13, 14, 15, 17, 18, 19, 21, 25, 31, 32, 33, 42, 49, 50, 52, 57, 60
Lack of political support 3, 7, 10, 12, 19, 21, 22, 37, 50, 54, 55, 59
Lack of public participation in management 10, 11, 13, 16, 30, 32, 33, 51, 54
Lack of volunteer or community planting 4, 13, 19, 32, 33

Resources Lack of budget 4, 10, 11, 14, 15, 17, 18, 19, 20, 21, 27, 31, 36, 37, 40, 41, 43, 46, 49, 50, 52,
53, 55, 58, 59, 60

Lack of management plan/policy/strategy 1, 4, 7, 9, 11, 17, 19, 24, 26, 27, 31, 34, 39, 40, 41, 45, 46, 47, 49, 50, 52, 58,
59, 60

Lack of knowledge of technical aspects of tree selection (e.g., site condition) 1, 5, 6, 7, 25, 26, 29, 34, 35, 36, 38, 46, 47, 52
Lack of knowledge of ecological aspects of tree selection (e.g., native trees,
climate change)

1, 3, 5, 12, 25, 34, 46, 47, 54, 56, 57, 58, 59

Lack of personnel 4, 26, 40, 43, 44, 50, 52, 55, 58, 60
Rules of the game Lack of a pro-active management culture 1, 4, 7, 9, 11, 17, 19, 24, 26, 27, 31, 34, 39, 40, 41, 45, 46, 47, 49, 50, 52, 58,

59, 60
Lack of coordination of policy at different levels of government 3, 19, 21, 22, 24, 31, 34, 37, 45, 46, 49, 53, 54, 58, 59, 60
Lack of coordination of land management regimes 3, 10, 17, 22, 24, 25, 28, 33, 46, 48
Lack of monitoring of trees 12, 26, 33, 34, 35, 36, 38, 45

Discourses Framing of urban forestry as an ecosystem services delivery mechanism 7, 8, 16, 23, 39, 47, 56, 57
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