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Abstract
Cities, as home to the majority of the world’s people, are significant sites for addressing challenges of achieving 
sustainability and securing human wellbeing. Urban environments are complex social-ecological systems, and meeting 
these challenges requires better understandings of the interactions of social and ecological elements. While there are many 
possible lenses through which to study social-ecological systems, this thesis examines the potential of a traits approach as 
one way to link ecological elements to social values.

In ecology, functional traits have been defined as the characteristics of organisms that determine how organisms respond 
to the environment, and how they affect ecosystem processes, functions, and services. While functional traits have an 
established history of being linked to ecosystem processes and functions, they have only recently been extended to social 
aspects through the operationalization of the ecosystem services concept. As such, there is a distinct gap in identifying 
traits that are relevant and important to people. This interdisciplinary thesis attempts to bridge some of this lacuna, through 
empirical studies conducted in two cities: Cape Town, South Africa, and Stockholm, Sweden.

Paper 1 addresses connections between traits and social values generally across cities through a literature review that 
examines connections between traits and cultural ecosystem services. Paper 2 explores preferences for traits and reasons 
for plant selection in the context of Cape Town. Paper 3 examines vegetation patterns and the expression of socially-
valued traits across different land cover and land use classes in Stockholm. Paper 4 serves as a synthesis and comparison 
piece between Cape Town and Stockholm, and brings together social data on plant preferences and ecological data on plant 
patterns gathered in both locations under two different projects.

Overall, responses from social surveys of preferences suggest that people actively select for a variety of different plant 
traits in the urban environment, and have a multitude of reasons for selecting the plants that they do, related both to qualities 
of the plants themselves, as well as broader external factors at multiple scales. Vegetation surveys of plant patterns suggest 
that trait preferences may be inscribed by people in the landscape, though to differing degrees.

Using traits as an approach to link ecological elements to social values exhibits advantages in that traits are a spatial unit 
that is easily understood by citizens and environmental managers. However, it presents limitations in terms of scale, as traits 
are most useful in connecting to pin-point characteristics in the landscape, and social values associated with broader scales 
may be overlooked. Collectively, however, the papers in this thesis suggest that traits may serve as one useful approach 
for discerning human values in the urban landscape, and can be used as indicators of social function. In management 
applications, particular traits can be incorporated into landscaping interventions to provide for urban areas of greater social 
meaning. In this way, traits may serve as one tool within the evolving toolbox of social-ecological system study, and thus 
can contribute to future urban landscapes that exhibit robust social and ecological function.

Keywords: Cape Town, cities, ecosystem services, environmental management, functional traits, interdisciplinary, 
landscaping preferences, residential landscapes, social-ecological system, Stockholm, traits, urban ecology.
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To family, friends, and
the nature of cities.





Abstract 

Cities, as home to the majority of the world’s people, are significant sites 
for addressing challenges of achieving sustainability and securing human 
wellbeing. Urban environments are complex social-ecological systems, and 
meeting these challenges requires better understandings of the interactions of 
social and ecological elements. While there are many possible lenses through 
which to study social-ecological systems, this thesis examines the potential of 
a traits approach as one way to link ecological elements to social values.  

 In ecology, functional traits have been defined as the characteristics of or-
ganisms that determine how organisms respond to the environment, and how 
they affect ecosystem processes, functions, and services. While functional 
traits have an established history of being linked to ecosystem processes and 
functions, they have only recently been extended to social aspects through the 
operationalization of the ecosystem services concept. As such, there is a dis-
tinct gap in identifying traits that are relevant and important to people. This 
interdisciplinary thesis attempts to bridge some of this lacuna, through empir-
ical studies conducted in two cities: Cape Town, South Africa, and Stockholm, 
Sweden.  

 Paper 1 addresses connections between traits and social values generally 
across cities through a literature review that examines connections between 
traits and cultural ecosystem services. It finds a range of connections between 
traits and cultural ecosystem services, and suggests that the notion of traits 
requires expansion in order to accommodate a full range of social value con-
nections. Paper 2 explores preferences for traits and reasons for plant selec-
tion in the context of Cape Town, South Africa. It finds that people select for 
plants and corresponding traits related to themes of aesthetics, utility, envi-
ronmental suitability, and personal symbolic meanings. Paper 3 examines 
vegetation patterns and the expression of socially-valued traits across different 
land cover and land use classes in Stockholm, Sweden. It finds different pat-
terns of socially-valued traits across land classes, with the most multifunc-
tional array of socially-valued traits exhibited particularly across low-density 
residential spaces. Paper 4 serves as a synthesis and comparison piece be-
tween Cape Town and Stockholm, and brings together social and ecological 
data gathered in both locations under two different projects. Social surveys of 
preferences reveal that there are shared trait preferences and reasons for plant 
selection in both places, related to themes of aesthetics, utility, and environ-
mental suitability, though some unique preferences particular to place exist. 



Vegetation surveys reveal a shift from native extant vegetation to lawn across 
an exurban to urban gradient in both locations. However, people’s articulated 
preferences for traits do not provide direct insight as to this observed domi-
nance of lawn; this suggests that other factors and preferences, potentially at 
other scales, are likely influential. This paper also reflects on the opportunities 
and challenges involved in bringing together social and ecological data in the 
practice of interdisciplinary research, and suggests that such efforts are worth-
while for the synthetic novel insights that they can provide.  
 
 Overall, responses from social surveys of preferences suggest that people 
actively select for a variety of different plant traits in the urban environment, 
and have a multitude of reasons for selecting the plants that they do, related 
both to qualities of the plants themselves, as well as broader external factors 
at multiple scales. Vegetation surveys of plant patterns suggest that trait pref-
erences may be inscribed by people in the landscape, though to differing de-
grees. 
 
 Using traits as an approach to link ecological elements to social values ex-
hibits advantages in that traits are a spatial unit that is easily understood by 
citizens and environmental managers. However, it presents limitations in 
terms of scale, as traits are most useful in connecting to pin-point characteris-
tics in the landscape, and social values associated with broader scales may be 
overlooked.  
 
 Collectively, however, the papers in this thesis suggest that traits may serve 
as one useful approach for discerning human values in the urban landscape, 
and can be used as indicators of social function. In management applications, 
particular traits can be incorporated into landscaping interventions to provide 
for urban areas of greater social meaning. In this way, traits may serve as one 
tool within the evolving toolbox of social-ecological system study, and thus 
can contribute to future urban landscapes that exhibit robust social and eco-
logical function. 
 
Keywords: Cape Town, cities, ecosystem services, environmental manage-
ment, functional traits, interdisciplinary, landscaping preferences, residential 
landscapes, social-ecological system, Stockholm, traits, urban ecology 
  



Sammanfattning 
 
  
 
 

Städer, hem till majoriteten av jordens befolkning, är betydelsefulla platser 
för att uppmärksamma utmaningar med att nå hållbarhet samt säkerställa 
mänskligt välbefinnande. Urbana miljöer är komplexa socialekologiska sy-
stem och för att möta existerande utmaningar krävs bättre förståelse för sam-
spelet mellan de sociala och ekologiska delarna. Medan det finns många möj-
liga synsätt genom vilka socialekologiska system kan studeras, så undersöker 
denna avhandling potentialen av organismers egenskaper, som ett sätt att 
länka ekologiska delar med sociala värderingar. 
 
 Inom ekologin beskrivs funktionella egenskaper som en organisms känne-
tecken, vilka avgör hur organismer svarar på miljön samt hur de påverkar pro-
cesser i, funktioner av och tjänster från ekosystemet. Medan begreppet funkt-
ionella egenskaper har en vedertagen historia av att vara länkade till eko-
systemprocesser och -funktioner, så har sociala aspekter bara nyligen blivit 
inkluderat, detta genom operationaliseringen av begreppet ekosystemtjänster. 
Därigenom finns ett påtagligt gap i hur identifierandet av växtegenskaper, som 
är relevanta och viktiga för människor, görs. Denna tvärvetenskapliga avhand-
ling försöker därmed brygga delar av detta gap genom empiriska studier ut-
förda i två städer – Kapstaden, Sydafrika och Stockholm, Sverige. 
 
 Artikel 1 adresserar sambandet mellan organismers egenskaper och sociala 
värderingar generellt i städer genom en litteraturgenomgång, vilken undersö-
ker sambandet mellan organismers egenskaper och kulturella ekosystemtjäns-
ter. Resultaten visar en rad samband mellan organismers egenskaper och kul-
turella ekosystemtjänster och föreslår att begreppet organismers egenskaper 
kräver en utvidgning för att kunna rymma hela skalan av samband med olika 
kulturella värderingar. Artikel 2 undersöker preferenser för olika växtegen-
skaper och skäl för val av växter i Kapstaden, Sydafrika. Artikeln belyser att 
människor väljer växter och motsvarande växtegenskaper i relation till temana 
estetik, nytta, ståndort samt personlig symbolisk mening. Artikel 3 granskar 
vegetationsmönster och uttrycket för kulturella värderingar av växtegenskaper 
i olika landskapstyper och markanvändningsklasser i Stockholm, Sverige. Ar-
tikeln finner olika mönster av kulturellt värderade växtegenskaper över mar-
kanvändningsklasserna, där multifunktionella och högt kulturellt värderade 
växtegenskaper särskilt uppvisas i de bostadsområden som är glest befolkade. 
Artikel 4 är en syntes och jämförelse mellan Kapstaden och Stockholm, och 
för samman sociala och ekologiska data samlad på båda platserna under två 
olika projekt. Sociala enkäter av preferenser avslöjar att det finns en delad 



växtegenskapspreferens och skäl för växtval på båda platserna – relaterade till 
temana estetik, nytta och ståndort, dock förekommer också några unika prefe-
renser till respektive plats. Enkäter för vegetationstyp avslöjar ett skifte från 
ursprunglig bevarad vegetation till gräsmattor från en stadsnära till urban gra-
dient i både Kapstaden och Stockholm. Människors uttalade preferenser för 
växtegenskaper ger dock ingen förståelse för denna observerade dominans av 
gräsmattor, vilket föreslår att andra faktorer än preferenser, potentiellt på 
andra nivåer, troligen är lika inflytelserika. Artikeln reflekterar dessutom 
kring möjligheterna och utmaningarna med att använda både sociala och eko-
logiska data i praktiken inom tvärvetenskaplig forskning och föreslår att denna 
typ av arbete är värdefullt för de nya insikterna som ges. 
 
 På det hela taget föreslår svaren från enkäterna om människors preferenser 
att människor aktivt väljer en variation av olika växtegenskaper i den urbana 
miljön och att de har en uppsjö av skäl för valet av växter de gör, vilka grundar 
sig i både kvaliteterna hos själva växterna så väl som bredare externa faktorer 
på flera olika nivåer. Vegetationsenkäterna om växters distributionsmönster 
föreslår att preferenser kopplade till växtegenskaper skrivs in och på så sätt 
överförs av människor till landskapet, dock till varierande grad.  
 
 Att använda denna utvidgade förståelse för organismers egenskaper för att 
förstå sambandet mellan ekologiska delar och sociala värden hjälper oss att 
visa fördelar med organismers egenskaper som en rumslig enhet, vilken är 
lättförståelig för invånare och förvaltare. Synsättet visar också begränsningar 
i termer av skala, eftersom organismers egenskaper är som mest värdefulla för 
att länka samman utpekandet av kännetecknande drag i landskapet, samt att 
sociala värden som förekommer på andra skalor kan missas.  
 

Gemensamt visar dock artiklarna i denna avhandling trots detta att organ-
ismers egenskaper kan användas som ett meningsfullt verktyg för att urskilja 
mänskliga värderingar i det urbana landskapet samt att de kan användas som 
en indikator för sociala funktioner. Som verktyg i förvaltningen kan vissa av 
organismernas egenskaper kombineras med anläggningsinterventioner och på 
så sätt ge urbana områden större socialt värde. På detta sätt kan organismers 
egenskaper fungera som ett verktyg i en ständigt utvecklande verktygslåda i 
studiet av socialekologiska system och på så sätt bidra till att framtida urbana 
landskap innehar robusta sociala så väl som ekologiska funktioner. 
 
Nyckelord: Kapstaden, städer, ekosystemtjänster, miljöförvaltning, funktion-
ella egenskaper, tvärvetenskap, anläggningspreferenser, bostadsområden, so-
cialekologiska system, Stockholm, organismers egenskaper, växtegenskaper, 
urban ekologi  
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On telling stories: 
 
 
“…when we reject the single story, when we realize that there is never a sin-
gle story about any place, we regain a kind of paradise.” 
 
– Chimamanda Ngozi Adichie – The Danger of a Single Story 
 

 
“Who can say if the thoughts you have in your mind as you read these words 
are the same thoughts I had in my mind as I typed them? We are different, 
you and I, and the qualia of our consciousnesses are as divergent as two stars 
at the ends of the universe. And yet, whatever has been lost in translation in 
the long journey of my thoughts through the maze of civilization to your 
mind, I think you do understand me, and you think you do understand me. 
Our minds managed to touch, if but briefly and imperfectly. Does the 
thought not make the universe seem just a bit kinder, a bit brighter, a bit 
warmer and more human? We live for such miracles.” 
  
– Ken Liu – The Paper Menagerie 
 
 
On cities: 
 
 
“…urban nature is always ‘mongrel’, part-cultural and part-biophysical with 
no easy delimitations to be found in-between.”  
  
– (Aalto & Ernstson 2017, p.315) 
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1 

Prologue 

 
This is a story about cities. 
 
 It begins in a park beneath a stone arch, taxi headlights sweeping streaks 
down 5th Avenue. It gathers threads from steps run over many bridges, Thames 
waters churning beneath. Another chapter is written in green forest wedges, 
where Mälaren meets the Baltic. A core is inscribed in a place with a mountain 
in the shape of a table. 
 
 In these places, I found a spark that ignited me deeply: an exciting conflu-
ence of people, pulsing with energy and ideas, that enthralled and inspired me. 
I also found a tension: as someone with a deep love for ecology, with early 
years spent learning the shores of a lake environment, could I reconcile seem-
ingly disparate interests in built and unbuilt environments? Could cities be 
places of nature? What might an ecological city look like? 
 
 Over the years, these personal questions have branched and blossomed into 
academic and professional ones, and I have increasingly found myself sitting 
at the crossroads of exploring the interactions of social and ecological ele-
ments in cities. Holding on to the creative energy of cities (a thing that I love 
about them), while at the same time creating more livable, ecological, and 
sustainable cities is a personal passion driving this thesis.  
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Introduction 

Interdisciplinary inquiry for urban sustainability 
 
 Cities are an object of current fascination. Popular science media would 
have us know that we live on an “Urban Planet”1 , and United Nations demo-
graphic estimates suggest that more than half of the world’s population lives 
in cities (UNDESA 2009), with this figure projected to reach 66% by 2050 
(UNDESA, 2014). Whether lauded as a means by which to achieve economies 
of scale and densification (Grimm et al. 2008; Bettencourt et al. 2007; Owen 
2010), or problematized as places of disproportionately high resource use and 
ecological footprint (Brown 2001; Folke et al. 1997; Wackernagel et al. 2006; 
Kaye et al. 2006), their present extent and projected future magnitude of scale 
(Seto et al. 2012) suggest their critical role in achieving global sustainability, 
and also in contributing to wellbeing for a majority of the world’s people (Wu 
2014). International resolutions and goals in recent years reflect this global 
prioritization of urban sustainability, as illustrated by the UN-Habitat New Ur-
ban Agenda and UN Sustainable Development Goal 11 for sustainable cities 
(UN-Habitat 2016; United Nations 2015).  
 Achieving both of these aims requires insights into the dynamics of urban 
environments, in order to be able to appropriately direct management actions. 
Cities, in their confluence of people, diverse ecological elements, and built 
environment present a prime example of a complex social-ecological system 
(Berkes & Folke 1998; Berkes et al. 2003). Arguably, in no other type of en-
vironment do humans inscribe a stronger influence on the landscape in terms 
of their persistent presence and the intensity of their impacts (Grimm et al. 
2008; McDonnell et al. 2009). Studying and teasing out this interplay of ele-
ments is an inherently interdisciplinary research endeavor that requires bring-
ing together and synthesizing perspectives from both the social and the eco-
logical sciences (Groffman, Cadenasso, et al. 2017; Redman et al. 2004; 
Matson et al. 2016).  
 This thesis sits at that nexus, and aims to explore urban dynamics through 
combining social and ecological data drawn from studies conducted in two 
cities: Stockholm, Sweden, and Cape Town, South Africa. It utilizes a lens of 
plant traits—characteristics of plants—to structure and focus this inquiry. 

                                                        
1 Science, Special Issue, 16 May 2016 
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While in ecology there has been an established tradition of linking traits to 
ecological functions, this thesis explores the capacity to additionally link traits 
to social functions, values, and meanings. Finally, the thesis also reflects upon 
the practice of conducting interdisciplinary research. 

Research focus and questions 
 
The research has three prongs of inquiry: 
 

1.   What kind of social-ecological systems are we shaping in cities? 
a.   What reasons do people identify for their selection of plants, 

and what are the socially-valued plant traits that people ar-
ticulate? 

b.   What patterns of plant species, plant traits, and vegetation 
structure do we observe (with a particular empirical study 
focus on Stockholm, Sweden)?  

 
2.   What are the opportunities and challenges for a traits framework to 

incorporate social values as well as ecological processes and func-
tions in urban areas? 

 
3.   In what ways could traits be mobilized as a tool for urban environ-

mental management? 
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Background and framing 

Urban social-ecological systems and urban ecology 
 
 Fundamentally embedded in urban sustainability issues is a need to address 
natural resource management in cities and elements of urban ecology. Urban 
ecology has developed over the years from an “ecology in cities” (implying 
that cities lack legitimacy as natural entities and that ecological elements 
within are piecemeal and divided), to an “ecology of cities” (that holistically 
considers cities as social-ecological systems) (Pickett 1997; Grimm et al. 
2000; Pickett et al. 2001; Pickett et al. 2011), to an “ecology for cities” (that 
has attempted to tackle some of these ecological functioning questions with 
an aim toward promoting sustainability and human wellbeing) (Childers et al. 
2015; Pickett et al. 2016). 
 Studying urban environments is fundamentally different than studying 
other ecological systems because of the intensity of the direct and indirect im-
pacts of human influence in cities (Pataki 2015; Grimm et al. 2000). This has 
been one of the great challenges of urban ecology—how to incorporate and 
characterize the human element, and examine how humans influence baseline 
ecological conditions (McDonnell & Pickett 1993; Pickett 1997). It makes ur-
ban ecology an inherently complex and interdisciplinary endeavor (Alberti 
2008; Wu 2014). As a discipline originating in the natural sciences, urban 
ecology has often attempted to characterize the human element of urban eco-
systems rather coarsely, classifying people along demographic variables 
(McPhearson et al. 2016), including factors such as income, education, and 
ethnicity (see Grove et al. 2014; Hope et al. 2003; Warren et al. 2010; Swan 
et al. 2011). However, more nuanced understandings of people and their ef-
fects are needed, which consider people as actors with preferences and desires 
who make landscaping choices (see, e.g., Larsen & Harlan 2006; Yabiku et al. 
2008; Larson et al. 2009). This thesis attempts to take a more detailed view of 
human influence in urban systems by examining their stated reasons for plant 
selection and preferences for particular plant traits. 
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Study of (functional) traits in the urban 
 
 My entry point into this challenge of urban social-ecological research is 
functional traits, and in this section I explain and distinguish how I use the 
broader concept of traits within the frame of this thesis. 
 Traits, in their most basic and general definition2, are simply features or 
aspects that serve as common reference points; they allow us to characterize, 
distinguish, and discuss objects in the world around us. How to classify or-
ganisms into functional categories has been a long-standing task and object of 
debate in the natural sciences and philosophy; for example, as early as 300 
B.C., Theophrastus organized plants into categories of trees, shrubs, and herbs 
(Weiher et al. 1999).  
 In recent years, functional traits have emerged as a widely-used approach 
that enables greater functional sense-making than species information alone 
and allows for functional cross-comparison across locations (Kohsaka et al. 
2013; McDonnell & Hahs 2013; Cernansky 2017). Functional traits have 
been defined as characteristics of organisms that determine how they respond 
to the environment, and how they affect ecosystem processes, functions, and 
services3 (Díaz & Cabido 2001; Violle et al. 2007). As suggested by this def-
inition, functional traits have been further categorized in terms of response 
traits (characteristics determining an organism’s response to environmental 
filters or pressures) and effect traits (characteristics of an organism that impact 
upon ecosystem processes, functions, or services) (Díaz & Cabido 2001; 
Lavorel & Garnier 2002; de Bello et al. 2010). As I explore in this thesis, while 
connections between functional traits and ecosystem processes and functions 
have been well-established in the functional traits literature, connection to the 
concept of ecosystem services has been a recent development, and has opened 
up a potential path into the social meanings and value of traits (Paper 1). It is 
this gap of social connection that I am interested in exploring and addressing 
in the thesis. In this way, I hope to be able to elucidate connections between 
traits and social values that can be integrated into the functional traits frame-
work used by ecologists, while also being of more broad relevance to environ-
mental managers and social scientists. To accommodate this dual aim, in the 
thesis I present and use the following definition: 
 
Traits are characteristics of organisms that are connected to ecological 
and/or social functions. 

                                                        
2 Oxford English Dictionary defines the word trait as: a distinguishing quality or char-
acteristic, especially of one's personal nature. 
3 Ecosystem services are characterized as the benefits that people obtain from ecosys-
tems; these are distinguished into four categories of provisioning, regulating, support-
ing, and cultural services (MEA 2003; TEEB 2010). 
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 Overall, I focus on plant traits because they have received greater attention 
in functional traits research; it is the taxonomic group for which the greatest 
bulk of the information on functional traits exists (de Bello et al. 2010). Ad-
ditionally, I focus on plants because people have greater direct influence on 
plants than on other organisms within urban environments; this influence is 
manifested through people’s landscaping choices and selection of plant mate-
rial. 

Filtering for plant traits in urban areas 
 
 The framework that I use for my approach to the way people select for traits 
in the urban environment is indicated in Figure 1. In this framework, a re-
gional species pool, i.e., the species present in the region where a city is lo-
cated, is acted upon by an environmental filter of urban conditions/factors, 
which filters for certain response traits and produces an urban species pool, 
i.e., the species present in the city. It is not only the abiotic factors associated 
with the urban (e.g., heat island effect, concentration of pollutants, impervious 
surfaces) (Pickett et al. 2001; Grimm et al. 2008) that serve as important in-
fluences, but also biotic factors in terms of interactions with other organisms. 
In urban settings, human beings are a key component of that set of biotic fac-
tors, as they play an important role in filtering for species and traits through 
their preferences and selection actions that they inscribe on the landscape 
(Williams et al. 2009; Jenerette et al. 2016; Aronson et al. 2016; Hope et al. 
2003; Kendal et al. 2012; Martin et al. 2004; Pearse et al. 2018). As part of 
this filter, people may choose to remove as well as contribute additional spe-
cies; this includes native species, but also a broad range of non-native species 
that have become part of international cultivation, exchange, and trade (Müller 
et al. 2013). The resultant urban species pool then impacts upon ecosystem 
processes and services through particular effect traits. These ecosystem pro-
cesses can then become part of the filter that impacts upon response traits; 
thus, a feedback loop of effects is generated in the system. In this thesis, I am 
particularly interested in how people serve as a biotic filter of urban vegetation 
through their preferences and active selection for particular traits (Paper 2; 
Paper 3; Paper 4). 
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Figure 1. 
The framework I use for depicting filtering and selection for traits in urban 
ecosystems, and the relationship between traits and ecosystem processes, 
functions, and services. The elements of the urban environment filter are 
shown in expanded detail in blue. In this thesis, I am particularly interested in 
examining humans as a part of the biotic component of the urban environmen-
tal filter, specifically at the individual/household scale in how their prefer-
ences and desires influence selection for particular plants and traits (high-
lighted in a dark blue color). The components for this figure have been modi-
fied and adapted from several studies; perspectives on functional traits are 
drawn from (Lavorel & Garnier 2002; Suding et al. 2008), abiotic and biotic 
filtering from (Williams et al. 2009; Aronson et al. 2016; Pearse et al. 2018), 
and human influences from (Cook et al. 2012; Goodness 2018). 
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Comparative study areas  

Stockholm, Sweden and Cape Town, South Africa 
 
 This section highlights the two cities that I focus on in my work, and out-
lines the background and justification for their selection, from a research-ori-
ented, personal, and pragmatic perspective. Broadly, the research intention in 
selecting the two locations for study was a comparative aim: it has been an 
objective of urban ecology to discern emergent patterns and processes that 
may hold across multiple cities (McDonnell et al. 2009; McPhearson et al. 
2016). Stockholm and Cape Town are two very different urban areas in terms 
of geography, history, climate, biotic communities, and culture, and such dis-
tinctions provide an interesting point of contrast to explore what kinds of sim-
ilarities and differences are exhibited in described plant preferences as well as 
in ecological patterns in the two locations. Similarities may help to contribute 
toward building a broader collective understanding of a “science of cities” 
(McPhearson et al. 2016; Batty 2012), while differences may be particularly 
useful in highlighting locally unique conditions for consideration in place-spe-
cific environmental management.  
 Furthermore, the pairing of the two cities represents a contrast in historical 
development typology; while urban ecology phenomena are well-studied in 
developed countries (Chapman & Underwood 2009; McDonnell 2011), de-
veloping countries have received less attention and are important to pursue as 
objects of study (Cilliers et al. 2009; Cilliers et al. 2012; McDonnell 2011). 
While I use developed/developing divisions with caution, I do believe that 
some of the most pressing urban sustainability questions and answers will be 
explored in cities in the Global South (such as Cape Town and other African 
cities), as this is where cities are expanding most rapidly (Seto et al. 2012) and 
where it remains unclear what these emerging and fast-changing urban areas 
are going to look like in terms of built environment, ecology, and social as-
pects (McHale et al. 2013). To address these issues, there has been a recent 
call for more urban study and theory originating from the Global South in 
terms of social and ecological systems (Parnell & Oldfield 2014; Oldfield et 
al. 2004; Lawhon et al. 2014; McHale et al. 2013). Ultimately, taking a com-
parative approach provides an opportunity to explore how and to what extent 
traits can be applied as a social-ecological assessment tool in both locations. 
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 On a personal and pragmatic level, I elected to engage with Cape Town as 
a result of previous interest and experience living in the city and working on 
a research project that explored urban biodiversity management best practices. 
This prior involvement enabled me to feel comfortable and have a context for 
formulating and asking social- and ecological-orientated questions about the 
area. Additionally, the availability of previously gathered vegetation data in 
Cape Town4 presented an opportunity for comparative ecological work. My 
engagement with Stockholm originated from past interest working and living 
in the city, as well as the advantage of being located at Stockholm University 
for the course of the PhD study. 

Cape Town: City profile 
 
 Cape Town, South Africa is the southwestern-most city on the African con-
tinent, and home to 3.7 million people (City of Cape Town 2012a). Occupying 
2,461 km2 (City of Cape Town 2012b), the landscape of the city is comprised 
of a number of diverse features, including rivers, wetlands, Atlantic Ocean 
coastline, mountains, and sandy flatlands. The area experiences a Mediterra-
nean climate, with monthly average temperatures ranging from 17 to 25 de-
grees from winter to summer (Mucina & Rutherford 2006). Rainfall within 
the city varies widely, with some areas receiving as little as 350 mm per year, 
and some as much as 1000 mm per year (Mucina & Rutherford 2006). Cape 
Town is home to high levels of biodiversity and endemism, particularly in 
terms of plants: it is estimated that the city contains 3,350 plant species indig-
enous to South Africa, 190 of which can only be found within the city limits. 
Of the indigenous species, 450 are listed as threatened or near-threatened, and 
13 are extinct (Golding 2002; Rebelo et al. 2011). Notably, Cape Town is po-
sitioned within the Cape Floristic Region—the smallest and most diverse of 
the Earth’s six floral kingdoms—and is recognized as a world biodiversity 
hotspot (Holmes et al. 2008; Myers et al. 2000). This native vegetation has 
been deemed an important contributor toward ecosystem services in the city, 
particularly that of regulating services (O’Farrell et al. 2012).  
 The city is expanding, and at a pace higher than the national average 
(Mieklejohn & le Roux 2008), with an annual growth rate of 3.2 % (for figures 
between 2001 and 2007) (City of Cape Town 2010). This puts increasing pres-
sure upon the biodiversity and natural resources of the region. While 17% of 
the city’s area is formally conserved, much of this is as part of the Table 

                                                        
4 These data were gathered as part of the Socioecological Movements (MOVE)/Civil 
Society Network Study (CIVNET) project: http://www.situatedecologies.net/ar-
chives/portfolio/move-cape-town  
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Mountain National Park, which does not encompass some of the most valua-
ble and endangered vegetation located in the city’s lowlands; this rare vegeta-
tion remains under threat (Rebelo et al. 2011; Holmes et al. 2012). 
 Cape Town remains fraught by legacies of apartheid, in which planning 
practices separated people by race and imposed disparity in wealth and access 
to resources. Poverty levels are high in Cape Town; up to 35% of households 
earn less than the minimum living level of R3,500 per month (in 2011) (City 
of Cape Town 2012b). Cape Town is also a highly unequal city globally when 
compared to other cities in the world: the household Gini coefficient has re-
mained high following democracy (UNDP 2006), and the city ranks in the 
“weak” group category in City Prosperity Index value (which includes factors 
of productivity, infrastructure, quality of life, equity and environmental sus-
tainability) (UN-Habitat 2013). This inequity is also evidenced by disparity in 
housing forms throughout the city, ranging from low-density middle- and up-
per-income areas of houses and flats with associated yards/gardens, to high-
density informal settlements (Rebelo et al. 2011; Goodness & Anderson 
2013). Ultimately, this mix of geographic, ecological, and social factors makes 
for a highly complex and diverse landscape. Particularly, it highlights the pres-
ence of a varied and differently resourced residential population that is choos-
ing for plant material against a backdrop of unique and rare vegetation (Paper 
2).  

Stockholm: City profile 
 

Stockholm, the capital city of Sweden, as well as its political and economic 
center, is located on the east coast in the south-central part of the country. It is 
Sweden’s most populous city, with Stockholm municipality containing ap-
proximately 950,000 people, and Stockholm county, more than 2.2 million 
people (Statistiska Centralbyrån 2017). The municipality covers an area of 
188 km2, while the county encompasses an area of 6,519 km2 (Statistiska 
Centralbyrån 2012). Stockholm is composed of 14 islands and is situated 
where Lake Mälaren, one of the largest lakes in Sweden, empties into the Bal-
tic Sea. Water is an overall pervasive feature of the landscape, with water bod-
ies comprising approximately one-third of the city. The area has a maritime 
climate and experiences an average rainfall of 500–600 mm per year 
(Sporrong 2008). 
 The city has a high proportion of green areas, making up more than 10% of 
the municipality’s total area (Statistiska Centralbyrån 2005). The urban area 
is characterized by a series of green wedges and a 27 km2 national urban park 
that runs through the center of the city (Elmqvist et al. 2004; Barthel et al. 
2005; Schantz 2006). However, these wedges are subject to increasing frag-
mentation due to urban expansion (Colding 2013), and have been diminishing 
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over time, for example with losses of 8% and 7% of green areas in the 1970s 
and 1980s, respectively (Länstyrelsen i Stockholms Län 1999; Elmqvist et al. 
2004). In addition to these green spaces, it has been estimated that informally 
managed areas of allotment gardens, residential gardens, and golf courses oc-
cupy as much as 18% of the total urban land area (Colding et al. 2006). 
 The city exhibits rich biodiversity, with more than 1,000 species of vascular 
plants recorded, and 43 mammals, including wolves (Canis lupis) just outside 
of the city limits (Secretariat of the Convention on Biological Diversity 2012). 
However, many rare as well as common species have declined in centrally-
located green areas since the mid-1970s (Elmqvist et al. 2004), with loss of 
223 red-listed species, or some 50%, having disappeared (Gothnier et al. 
1999). Some remnant forest spaces are characterized by coniferous species of 
Scots pine (Pinus sylvestris) and Norwegian spruce (Picea abies), while other 
areas display a mix of deciduous tree species and herbs. The emergent land-
scape characteristic of Stockholm has been the product of cultural usage and 
social-ecological interaction over the course of several thousand years 
(Barthel et al. 2005). 
 Overall, the area is heterogeneous in land cover and land use, displaying a 
mix of land uses at a fine spatial scale (Sporrong 2008), as development in the 
city has adhered to different planning paradigms over time (cf. Elmqvist et al. 
2004; Barthel et al. 2005). Residential housing stock takes a variety of forms 
in the city, including high-rise apartments, semi-detached multi-family homes, 
and freestanding single-family homes. The city is most dense at its inner core 
and central business district, while the surrounding areas are characterized by 
local centers of mixed-use neighborhoods, generally clustered around public 
transportation nodes. The Stockholm area is undergoing population growth 
and spatial expansion; it is the most rapidly growing region in Sweden 
(Colding 2013). It is estimated that population growth will continue to add 
20,000 people each year to the city (RTK 2001), and the county will be home 
to some 2,400,000 people by 2030 (Colding 2013). The city has identified 
densification as the desired planning strategy to incorporate urban growth 
(Stockholms Läns Landsting 2010).  
 Economically, Stockholm represents a hub of Sweden; the city contributed 
31% of the total national GDP from 2008 to 2013 (European Commission 
2018). Income inequality, as represented by the Gini coefficient, is relatively 
low in Sweden as compared with other OECD countries; however inequality 
has been rising in recent years (OECD 2015). Stockholm exhibits relatively 
low levels of unemployment; as of 2017, the Stockholm region had an unem-
ployment rate of 6.3%, ranking behind a national average of 6.7% and an EU 
average of 7.6% (Eurostat 2018). Collectively, these conditions highlight a 
fairly well-resourced and equal residential population making landscaping de-
cisions in a city that is rich in green areas, but also expanding and densifying 
(Paper 3 and Paper 4). 



12 

Research approach 

Crafting an appropriate research approach—including selection of specific 
research methods and design of how these fit together—is integral to any re-
search endeavor. This selection of approach is informed by the research prob-
lem being addressed, philosophical worldviews of the researcher, the re-
searcher’s personal experiences, and the audiences for the study (Creswell & 
Creswell 2018). In this section, I outline how these factors influenced my ap-
proach. I then describe the methods that I selected, what they allowed me to 
accomplish, and discuss their strengths and limitations. I also explain how I 
combined the methods, and consider some of the challenges involved in this 
process. Finally, I reflect on how my identity and positionality influenced my 
process of research. 

 
Factors influencing the research approach 
 
 As an investigation based in sustainability science, this thesis is problem-
focused, use-inspired, and solutions-orientated (Miller et al. 2014; Kates et al. 
2001; Clark & Dickson 2003; Clark 2007); it seeks to examine what kind of 
ecosystems we are creating in cities and how action can be directed to shape 
urban social-ecological systems as places of wellbeing and environmental in-
tegrity for humans and other biota. As sustainability challenges are complex, 
“wicked” problems (Rittel & Webber 1973; Funtowicz & Ravetz 1993; 
Jerneck et al. 2011; Miller 2013), involving both social and ecological ele-
ments, I elected to shape an interdisciplinary research project; this entailed 
bringing together perspectives from both the natural sciences (specifically, 
ecology) and the social sciences in my research questions, data collection, and 
analysis. 
 This PhD takes an exploratory angle to examining the kinds of plant biodi-
versity being selected for in cities though potential social drivers, using Cape 
Town, South Africa and Stockholm, Sweden as study locations. It utilizes a 
mixed methods approach (Johnson et al. 2007; Johnson & Onwuegbuzie 
2004; Tashakkori & Teddlie 1998; Creswell & Plano Clark 2011; Creswell & 
Creswell 2018), in that it combines both quantitative data (vegetation surveys) 
and qualitative data (interviews) to provide insight to the research inquiry. 
Through this process of combination, mixed methods are intended to produce 
deeper insights and “provide richer/more meaningful/more useful answers to 
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research questions” than would be possible by solely examining quantitative 
or qualitative data (Johnson et al. 2007 pg. 122). 
 In the face of this desire to approach complex sustainability problems from 
multiple angles of disciplines and methods, the worldview, “a basic set of 
beliefs that guide action” (Guba 1990, p.17), that I espouse and that guides me 
in this research effort is that of pragmatism. This view recognizes that the 
world is complex, there are multiple perspectives available on a particular 
problem, and pluralistic approaches may be needed to generate knowledge 
about the problem and create solutions (Johnson et al. 2007; Johnson & 
Onwuegbuzie 2004; Morgan 2007; Cherryholmes 1992; Creswell & Creswell 
2018). Pragmatists are not bound to any one philosophical standpoint, and can 
flexibly toggle between standpoints, employing means that are useful and nec-
essary to best approach the research problem and answer the research ques-
tions. This flexibility has also been characterized as epistemological agility 
(Paper A). 
 My research approach was also informed by my previous experience. I 
have had research experiences in both the natural and social sciences, and thus 
had the background, capacity, and the interest to structure an interdisciplinary 
approach, employ multiple methods, and collect both quantitative and quali-
tative data. My earliest educational and research training is in the natural sci-
ences, first as a microbiologist studying gene expression in Drosophila mela-
nogaster (fruit flies), and later, as an environmental scientist studying water 
quality in constructed wetlands. My experiences in the social sciences stem 
from designing and conducting a research project on biodiversity management 
in Cape Town, South Africa, which involved collecting and analyzing quali-
tative interview data from stakeholders. 
 Additionally, my research approach was informed by the audience for my 
study. I am interested in contributing to a broad scientific community: sustain-
ability professionals include natural scientists as well as social scientists, and 
it was my desire to communicate research results that bridge these disciplines. 
In addition to the academic research community, I am also interested in shar-
ing results with environmental managers and practitioners, to help inform bet-
ter environmental management. It was with these diverse audiences in mind 
that I elected to conduct an interdisciplinary, mixed methods inquiry; I desired 
to approach my research problem from multiple angles, and to have multiple 
strands of results to be able to draw from that could be of use to different 
groups and stakeholders. 
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Methods 
 
  

Within an interdisciplinary and mixed methods approach seeking to bring 
together both social and ecological perspectives, the thesis makes use of the 
following methods: 
 

(1)   literature review (Paper 1) to examine connections between plant 
traits and cultural ecosystem services [social perspective] 

(2)   interviews with residential gardeners, public space managers, and 
conservation area managers (Paper 2 and Paper 4) to generate an 
understanding of the social drivers and influences on selection for 
particular plants and associated traits in the landscape [social per-
spective] 

(3)   vegetation survey (Paper 3) to generate an understanding of the on-
the-ground ecology (including traits) in Stockholm [ecological per-
spective]. 
 

Below, I describe and reflect on my use of a literature review, interviews, and 
vegetation surveys as methods. Table 1 contains a detailed description of data 
gathered and analyses performed within the context of the interviews as well 
as the vegetation surveys.  
 

 Cape Town Stockholm 
Social 
Data 

(November 2015-March 2016) 
Interviews about gardening 
practices: what plants are 
selected for and why 
•   157 plant nursery customers 

(across 5 nurseries) 
•   2 public open space (parks) 

managers 
•   2 conservation area 

managers 

(May-June 2016) 
Interviews about gardening 
practices: what plants are 
selected for and why 
•   172 plant nursery customers 

(across 12 nurseries) 

Social 
Analysis 

Qualitative data analysis and inductive thematic coding: 
What plants people select for and why (including plant 
characteristics/traits) 

Ecological 
Data 

(July-September 2013) 
•   Plant survey: 156 sites 

across a socio-economic 
gradient transect and sand 
plain fynbos vegetation type 
Circular plots: 5 m diameter 
 

(June-August 2015) 
•   Plant survey: 105 sites 

across Stockholm 
municipality, across 7 
different land uses 
Circular plots: 5 m diameter 
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•   Land uses: 
• (3): private gardens 
(residential gardens), public 
open space / parks, and 
conservation areas 

•   Land uses:  
• (7): forests, open land, 
industrial areas, and 4 
densities of built/residential 
environment 
• Sites also reclassified to 
(3) land uses: private, 
public, and remnant 
reference vegetation (proxy 
for conservation areas), 
yielding 71 sites in total 

Ecological 
Analysis 

•   Differences across land uses 
in: 
• Growth form (% cover of 
types: vines, trees, 
geophytes, herb, shrub, 
succulent, grass) 
 

•   Differences across land uses 
in: 
• Vegetation structure 
composition (% cover of 
layers: tree, shrub, and 
ground cover) 
• Ground cover composition 
(% cover of types: grass; 
herbs; lichen/moss/fern; 
bare soil; impervious cover) 
• Tree species (abundance) 
• Tree traits (abundance, in 
terms of counts of trees 
exhibiting a trait) 
-deciduous foliage 
-conspicuous autumn 
foliage 
-conspicuous flowering 
-conspicuous fruiting 
-edible fruit – for humans 

Combined 
social- 
ecological 
analysis 

Qualitative analysis:  
Using described trait preferences to explore observed vegetation 
patterns (of growth form, vegetation structure, and vegetation 
cover) 

 
Table 1. 
Summary of the social and ecological data gathered and analyses conducted 
for the two urban areas of study, Cape Town and Stockholm, and included 
within the scope of the PhD thesis. In terms of data collection and analysis, 
social components from Cape Town, and both social and ecological compo-
nents from Stockholm were conducted by the thesis author as part of PhD 
studies at the Stockholm Resilience Centre at Stockholm University (high-
lighted in white). Ecological components from Cape Town were facilitated by 
Pippin Anderson at the University of Cape Town (highlighted in gray). Cape 
Town ecological data appears in Anderson et al. (in preparation), Cape Town 
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social data in Paper 2, Stockholm ecological data in Paper 3, and both social 
and ecological data for both cities in Paper 4. 
 
Literature review 
 
 Literature reviews are useful in identifying the range of scholarship avail-
able on a subject, and in highlighting and filling research gaps (Creswell & 
Creswell 2018). I used this method to fill an identified gap in the functional 
traits literature of connections between traits and cultural ecosystem services. 
I reviewed literature outside the specific subject area of functional traits in 
order to map potential connections. This approach highlighted the challenges 
of working with the concept of traits, and it set the stage and backdrop for the 
diversity and range of connections between traits and social values that might 
be identified in context in Cape Town and Stockholm (through survey inter-
views with residents). 
 
Interviews 
 
 Interviews as a method provide insight to people’s stories and how they 
understand their world (Seidman 2006; Kvale & Brinkmann 2009). I utilized 
interviews as a way to gain understanding of the plants and associated traits 
that people describe selecting for in their management of urban spaces, and 
their stated reasons for selection. I engaged with several different stakeholders 
who are active shapers of the urban landscape. These stakeholders included 
plant nursery customers (i.e., residential gardeners) (in Stockholm and Cape 
Town), and conservation area managers and public open space managers (in 
Cape Town). The bulk of my respondents were plant nursery customers. 
 I used different interview formats depending upon the stakeholder. For 
plant nursery customers, I utilized survey interviews (Singleton Jr. & Straits 
2001), which were short structured surveys administered to respondents ver-
bally as they passed through nurseries while shopping. With conservation area 
managers and parks managers, I employed semi-structured interviews (Kvale 
& Brinkmann 2009), in the form of longer, sit-down meeting conversations 
conducted in the respondents’ offices or workplace. In both interview formats, 
I used open-ended questions on plant and trait selection so as to allow for 
respondents to independently and freely come up with reasons, rather than 
choose from a researcher-determined list within closed questions. While using 
interviews required more investment in subsequent open-ended coding of data 
(Miles et al. 2014; Saldaña 2009), it enabled a more comprehensive list of trait 
preferences to be generated as part of the social inquiry. 
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Vegetation surveys 
 
 Vegetation surveys allow perspectives into patterns of plants and ecologi-
cal functioning across landscapes (Kent 2012). I utilized a vegetation survey 
in Stockholm in order to gain insight into general ecological patterns of vege-
tation structure and vegetation cover composition across different land use 
classifications in the city, as well as specific insight into the expression of 
some socially-valued plant traits on the ground (traits identified through the 
survey interviews). Vegetation structure and cover information from both cit-
ies was also qualitatively brought together to discern patterns across the two 
locations.  
 
On combining interview and vegetation data 
 
 By bringing together both social and ecological data in this inquiry, this 
thesis aims to contribute to a more complete understanding of the social-eco-
logical systems of Cape Town and Stockholm. Through comparison of the 
findings between cities, it seeks to generate discussion on patterns in urban 
areas more broadly. While there exists no single roadmap on how to combine 
methods to provide better understanding in a process of research inquiry 
(Johnson et al. 2007), or on how to bring social and ecological information 
together in the study of urban systems (Grimm et al. 2000; Redman et al. 
2004), it has been done in several ways in this thesis. Firstly, the literature 
review served as a basis for mapping potential connections between traits and 
cultural ecosystem services that could then serve as a backdrop for the on-the-
ground interviews of trait-cultural ecosystem service connections in Cape 
Town and Stockholm. Secondly, the interviews were used as a source material 
for identifying socially-valued traits to be used in the analysis of trait patterns 
in Stockholm. Thirdly, the socially-valued trait preferences emergent in 
Stockholm and Cape Town were analyzed alongside ecological pattern data 
in both locations to explore if they help inform or provide greater insight into 
observed ecological patterns. 
 
Research methods: Limitations and challenges 
 
 Every research method, or combination of methods, has its limitations, and 
this study was no exception. With regard to the interviews with nursery cus-
tomers, there were advantages in keeping these short in order to gain perspec-
tives from more people, but also limitations in that longer, more in-depth in-
terviews could have provided more detailed information. It is also important 
to note that because my respondents were customers at nurseries, this was not 
a representative reflection of the general population of the cities in which I 
sampled. However, it was likely a good representation of the community of 
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those who buy plants, and thus a representation of those most actively influ-
encing vegetation composition in the landscape. With regard to the interviews 
with public open space and conservation area managers, while a longer, in-
depth interview format limited the number of respondents that could be inter-
viewed (due to time required for data collection and analysis), the number of 
managers within Cape Town was small, and their municipal department man-
dates centralized in nature; therefore, our interviewees could be considered 
representative informants of how these spaces are managed throughout the 
city. Their statements were also supplemented with additional evidence in the 
form of management policies. 
 With regard to vegetation surveys, there were limitations concerned with a 
sample of a relatively small number of sites (n=105) as well as the issue of 
spatial heterogeneity; this presents difficulty in capturing data representative 
of the urban matrix. Our list of socially-valued traits was also limited, and 
could be expanded to encompass a wider range of social value. However, as a 
pilot study, this inquiry provided a foundation for insight into trait patterns 
across the urban landscape. 
 In addition to the functional limitations inherent in any research method, 
there are risks and challenges in using and combining multiple methods and 
bridging disciplines, as well as tensions associated with potentially conflicting 
research philosophies. These are important to recognize and reflect upon. For 
example, to highlight a key tension in this research, the ecology or natural 
science perspective associated with vegetation surveys adheres to a positivist 
or post-positivist world view of the existence of a concrete reality of plants 
that have distinct, specific traits existing in the landscape. However, the social 
science perspective associated with interviews might adhere to a critical real-
ism worldview that regards reality as an interplay with a concrete structure 
and influenced by perception (Raymond et al. 2010; Evely et al. 2008). This 
would imply that people might interpret plants or traits differently, and have 
different understandings of their meanings. While recognizing this tension, I 
seek to use my approaches pragmatically (Johnson et al. 2007), to inform one 
another where possible. To reconcile these two perspectives, I acknowledge 
that there is a distinct natural world that exists, which includes plants that have 
traits that can commonly be recognized and agreed upon as concrete concepts. 
However, I recognize that people might interpret these plants and associated 
traits to have different values or meanings. 

Conceptual map of the research papers 
 
 Building on the introduction of the research methods employed in the the-
sis, Figure 2 provides a conceptual overview of the papers included, how they 
fit together, and how they cumulatively begin to shed light on the research 
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questions. Each paper is an effort to apply a traits-based approach as a means 
to understand social value in urban landscapes. Paper 1, the literature review, 
examines connections between plant traits and cultural ecosystem services in 
the context of cities. Paper 2, consisting of survey interviews in Cape Town, 
then explores trait preferences in that city. Paper 3, consisting of an ecological 
survey in Stockholm, explores vegetation patterns and expression of socially-
valued traits on the ground, across different urban land uses. Paper 4, a re-
flection piece and synthesis of the social and ecological data gathered within 
the scope of the PhD project, compares social and ecological patterns between 
Cape Town and Stockholm, and uses trait preferences to explore vegetation 
patterns. 
 

 
Figure 2. 
Conceptual diagram outlining papers within the PhD thesis. The body of work 
extends across two axes: (x) between trait preferences described in social sur-
veys and trait patterns observed on the ground via the ecological survey, and 
(y) between local urban (either Cape Town or Stockholm, independently), 
comparative urban, (Cape Town and Stockholm, collectively) and general ur-
ban (multiple cities). The x-axis relates to a social and ecological contrast, 
while the y-axis relates to a scale/level gradient. The arrows within the dia-
gram inform connections between the papers and the methods they use. The 
thin black arrow extending from Paper 1 to Paper 2 indicates that the literature 
review helped to inform some of the framing and analysis of the empirical 
study. Paper 2 (Cape Town) and Paper 3 (Stockholm) feed into combined and 
synthesized inputs for Paper 4 (Cape Town and Stockholm), as indicated by 
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the thick black arrows and the combined color output (i.e., yellow + blue = 
green). 

 
 
Reflections on the research process: personal identity and positionality 
  

As humans, we each bring the lens of our own background and experiences 
to our research, and it is important to reflect on how this may affect how we 
perceive and interpret our data. I bring my positionality and biases to my work 
in being from the U.S.A. and having my most primary and direct experiences 
of living in American cities. My educational training has taken place princi-
pally at American institutions, and my most extensive and intuitive social and 
ecological knowledge is drawn from the New England region of the U.S.A. 
However, over the course of the past 8 years, I have had extensive time to 
engage in South African and Swedish contexts, having worked and/or lived in 
Cape Town and Stockholm since 2010 and 2012, respectively. In direct daily 
experiences with the urban fabric of these places, in readings, and in conver-
sations with friends, colleagues, and acquaintances, I have sought to gain a 
better understanding of the people, culture, history, built environment, and 
ecology of these locations. 

My own personal social attributes of being a younger, white, middle-class, 
(foreign) American woman, and being solely an English language speaker, 
may certainly have colored and limited my ability to understand some aspects 
in a Swedish or South African cultural context; however, I have endeavored 
to address these shortcomings where possible. Particularly in terms of lan-
guage, it was important to me that interviews with Stockholm respondents 
could be conducted in Swedish, so I worked closely with three student field 
assistants who were fluent in both Swedish and English to develop the Swe-
dish translations of the questions and interview protocol. I then accompanied 
them to the field on initial pilot visits when necessary, and we shared in-depth 
debriefing discussions about their field experiences and their translations of 
the survey responses from Swedish to English. In a South African context, 
where English is widely spoken, I conducted the interviews myself, and I often 
felt that my position as an outsider (particularly with respect to nationality) 
was actually an advantageous factor that allowed my respondents to be very 
open and explain to me in detail things that might be glossed over in conver-
sation with a local person. Moreover, I felt that being an outsider to both cul-
tures allowed me to recognize unique aspects in the data that might have been 
overlooked by natives to each city. On the whole, I feel that working in dif-
ferent cultural contexts has equipped me to be a more careful and thoughtful 
researcher, taking time to reexamine my interpretations in different ways. 
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Results: The research journey and paper 
findings 

 In this section, I lead the reader through the path of the papers, from the 
journey and thoughts surrounding their inception, to their results and findings. 
This serves as a holistic narrative of the body of work composing the PhD. I 
highlight the results of the papers that are most relevant to the research ques-
tions guiding the thesis work.  

Paper 1 
 
 As my initial starting point and inroad of inquiry for the PhD, I was inter-
ested in understanding the interconnected social-ecological dynamics of cities, 
in how people shape and perceive their urban environments. I decided to ex-
plore the potential of an approach that could help describe both social and 
ecological value of ecological elements in an urban landscape, and possibly 
bring these two perspectives together. I decided to examine one ecological 
framework, functional traits, that has the possibility to connect to ecosystem 
function (more biologically orientated) as well as ecosystem services (more 
anthropogenic-focused and socially orientated) (Lavorel 2013). 
 As described in the introductory section of this thesis, functional traits have 
been utilized extensively as a tool to link to ecosystem function, and recently 
the concept has been extended to link to social function through connection of 
the framework to ecosystem services (Díaz & Cabido 2001; Díaz et al. 2007; 
Luck et al. 2009; de Bello et al. 2010; Lavorel et al. 2011; Lavorel 2013). 
However, this link to social function is underexplored in functional traits stud-
ies, particularly in connections between traits and cultural ecosystem services 
(de Bello et al. 2010). I therefore used the approach of a literature review to 
address this gap, and broadly examine the links drawn between plant and bird 
traits and cultural ecosystem services in published research. The study asked: 
What kinds of connections have been made between functional traits and cul-
tural ecosystem services within academic scholarship (when considering stud-
ies both within and beyond the explicit functional traits literature)? 
 The results of the literature review suggest there are a number of links that 
can be drawn between traits and social value in the form of cultural ecosystem 
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services, particularly aesthetic, recreational, and spiritual, religious, and/or 
heritage benefits. The findings revealed: (a) for cultural ecosystem service 
type, there is greater documentation for traits connected to aesthetic benefits 
than recreational, spiritual/religious, heritage, health or wellbeing benefits, 
and (b) within aesthetic benefits, there is a greater amount of support for traits 
connections to visual aesthetic benefits than auditory, olfactory, tactile, or gus-
tatory. For specific trait connections to cultural ecosystem services, the paper 
highlights the most evidence for: visual aesthetic benefits of plants linked to 
large, spreading shaped individual canopies as well as presence of flowering, 
and spiritual benefits of plants linked to tree growth form. In terms of birds, 
auditory aesthetic benefits were tied to presence of song. 
 The study also highlighted the challenges of working with traits, and sug-
gested that in the context of the functional traits literature, what is defined as 
a functional trait may need to be revisited and expanded upon, in order to in-
corporate organism characteristics connected to social value and cultural eco-
system services (e.g., plant color or scent). This may aid in addressing the gap 
apparent in de Bello et al. (2010) of identifying connections between func-
tional traits and cultural ecosystem services. The study also has broader gen-
eral management implications beyond the specific functional traits literature, 
in suggesting several general plant characteristics that can be considered of 
social importance for people in urban ecosystems. 
 Ultimately, the paper explores some of the theoretical possibilities for con-
ceptualizations of trait-cultural ecosystem services connections for future 
study. It encourages further investigation of whether trait preferences are 
shared and becoming more similar across cities, akin to biological homogeni-
zation of cities described by McKinney and Lockwood (1999) and McKinney 
(2006). The paper also suggests that traits could potentially be utilized in a 
management and planning context: trait-ecosystem service indicators could be 
developed, so that ecosystem service provisioning could be discerned based 
on the traits present in an area. From the results of the review, I was then 
interested to empirically explore trait preferences and selection for plants in 
the context of a particular city; this lead to the approach for Paper 2. 

Paper 2 
 
 This study evolved as a way to test and explore trait preferences and trait-
service connections proposed by Paper 1 within the frame of an actual city: 
Cape Town, South Africa. It aimed to generate a better understanding of the 
social drivers of vegetation patterns, and how humans serve as a filter of veg-
etation in urban areas (Williams et al. 2009; Aronson et al. 2016). The paper 
is based on an empirical study that explores the connection between plant traits 
and ecosystem services through asking people in Cape Town about their self-



23 

expressed preferences and reasons for selection of specific plant traits and 
qualities. It utilized survey interviews with three different stakeholder groups 
that exert landscaping influences on the city: residential gardeners, public 
open space (parks) managers, and conservation managers. Interviews were 
coded thematically for the traits and larger overarching themes that people 
named for their plant selection, and these were also connected to ecosystem 
functions and ecosystem services.  
 Findings revealed that each of the stakeholder groups actively select for a 
variety of plant traits in the city. Residential gardeners select for plants and 
corresponding plant characteristics along the central themes of aesthetics, util-
ity (e.g., food), environmental suitability (e.g., low water use), and personal 
symbolic meanings (e.g., identity, nostalgia). Public open space (parks) man-
agers select for environmental suitability and environmental integrity (i.e., na-
tive vegetation) as well as aesthetic concerns of citizens. Conservation man-
agers primarily are concerned with maintaining native vegetation for environ-
mental integrity. The implications of these findings for ecosystem function are 
that conservation managers and (to some extent) parks managers promote his-
torically extant ecosystem functioning through their selection for native veg-
etation. Residents (and also parks managers, to some extent) may promote 
vulnerability in some functions while augmenting others through their primary 
focus on aesthetic concerns. The implications for ecosystem services are that 
residents select for traits related to a full range of ecosystem service types 
including cultural, provisioning, regulating and supporting services, parks 
managers namely for regulating and supporting as well as cultural services, 
and conservation managers primarily regulating and supporting services. 
 Paper 2 also explored additional factors that influence plant selection be-
yond specific plant traits, and aligned them within an established framework 
(Cook et al. 2012) that identifies social drivers (attitudinal, structural, and in-
stitutional factors) at multiple scales (household, neighborhood, and munici-
pal-regional) influencing the biota of urban landscapes. Respondents indicated 
that household scale factors (e.g., time, money, and physical space) as well as 
municipal-regional scale factors (e.g., government regulations on water and 
lists of prohibited non-native species) play a role in plant selection; neighbor-
hood scale factors were not highlighted in a Cape Town context. 
 Overall, the results resonate with a number of trait-service connections 
from Paper 1, namely connected to aesthetics. This suggests some trait pref-
erences that could be more universal across cities, and points to the need for 
comparison with other locations. 
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Paper 3 
 
 Following on from the identification of socially-valued traits in the previ-
ous papers, Paper 3 then sought to explore patterns of expression of socially-
valued traits in urban vegetation on the ground. The socially-valued traits ex-
amined were derived from data gathered within the PhD project, including the 
Stockholm social survey interviews, the Cape Town social survey interviews 
(Paper 2), and the literature review (Paper 1). The paper analyzed vegetation 
patterns across different land uses in Stockholm, in terms of tree species, veg-
etation structure, cover, and several socially-valued traits. The study utilized 
a vegetation survey that recorded vegetation structure, ground cover, tree spe-
cies and tree trait information across 105 sites in Stockholm. Land use was 
classified along two different schemes: (1) urban morphology, including 
seven classes consisting of: forest, open land, four different densities of resi-
dential built environment, and industrial, and (2) land management, including 
three classes of: remnant reference sites of vegetation, public open spaces, and 
private residential spaces. For vegetation structure, there was a shift across 
urban morphology classes, with a decrease in tree and ground cover layer ex-
tent from forested sites to other classes. Across land management classes, sig-
nificant differences in structure were not observed. In terms of ground cover, 
there was a shift from cover of lichen, mosses, and ferns, associated with forest 
floor, toward a mix of grass (in the form of lawn) and impervious cover; this 
was observed across both urban morphology and land management classifica-
tions, proceeding from more ex-urban remnant vegetation sites to other clas-
ses. For tree species, there was a shift from a dominance of coniferous species 
of spruce (Picea abies) and pine (Pinus sylvestris), as well as birch (Betula 
pendula) toward a more heterogeneous landscape of deciduous trees at low 
abundances. 
 In terms of socially-valued trait expression, there were significant differ-
ences in trait profiles across urban morphology classes. These results suggest 
that there is a distinct influence of people in the urban landscape, in how so-
cially-valued traits are expressed. The two classes of lowest density residential 
built environment (i.e., leisure homes and low-density, low-rise residential) 
display the most multifunctional trait arrays (exhibiting abundances of all five 
socially-valued traits: deciduous leaves, colorful autumn foliage, conspicuous 
flowering, conspicuous fruiting, and edible fruit). These classes are where per-
sonal preferences can be expected to be most strongly manifested, as they are 
where individuals have the greatest opportunity to shape plant selection, and 
subsequently enjoy the benefits stemming from landscaping for particular 
plants. However, other classes still contribute to providing sources of socially-
valued traits; for example, forested sites provide a robust array of all socially-
valued traits except for edible fruit. 
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 Results also indicate that the same trait and corresponding social function 
may be provided by different species across different land classes, thus sug-
gesting potential differences in response of these ecological communities to 
future environmental changes, and corresponding implications for the resili-
ence of provision of social functions in Stockholm. Ultimately, this explora-
tory study and approach points to the need for further examination of patterns 
of expression of socially-valued traits across urban areas, and suggests that 
traits could potentially be used as indicators of social value and cues for man-
agement interventions. Future studies seeking to expand upon the approach 
piloted in this paper could incorporate additional traits associated with social 
as well as ecological functions, in order to provide a broader understanding of 
the array of traits and functions exhibited in a landscape. 

Paper 4 
 
 This paper served as a reflection and synthesis of observed social-ecologi-
cal patterns (through the lens of plant traits) across the two study locations of 
Stockholm and Cape Town. It sought to draw together social and ecological 
data gathered throughout the course of the PhD study. It compared social data 
on trait preferences between the two cities, and ecological data on vegetation 
patterns between the two cities. The investigation also endeavored to bring 
ecological analyses on vegetation structure across land uses in the two cities 
into conversation with social data on expressed plant trait preferences. On a 
broader level concerning interdisciplinary research, the study also aimed to 
explore the opportunities and challenges of bringing together social and eco-
logical data from two different places and several different studies.  
 Comparisons of social data indicate that trait preferences and general the-
matic reasons for plant selection are similar across both cities: Stockholm in-
terviewees’ responses stratify out along similar lines as those for Cape Town, 
described in Paper 2. Respondents in both locations express interest in aes-
thetics, utility (e.g., food), and environmental suitability; this suggests that 
there are some common socially-important traits shared by people across ur-
ban areas. This overlap could reflect a more universal human tendency, or 
could represent urban social homogenization of landscaping styles and 
tendencies across places (Ignatieva & Stewart 2009; Müller et al. 2013). In 
addition to shared preferences, comparison between both locations point to 
some differences unique to place: for instance, in Cape Town, there is an ex-
pressed preference for native plants. This suggests that there are culturally 
specific and unique aspects that influence people’s plant preferences and re-
quire consideration in evaluations of urban ecological elements that provide 
social value.  
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 Comparison of ecological data reveals that there is an observed shift from 
native remnant vegetation to grass landscapes of lawn along an ex-urban to 
urban gradient in both cities. The study also sought to analyze ecological in-
formation on vegetation structure and ground cover with respect to social data 
on trait preferences collected in the two locations. While expressed prefer-
ences provided some limited perspectives into these trends, in many ways the 
vegetation patterns were not easily explained by or connected to expressed 
preferences. This suggests that there may be other key factors at play in addi-
tion to trait preferences that shape vegetation patterns.  
 The paper also highlighted some of the challenges of working with traits as 
indicators of social value. These challenges included that values may connect 
to multiple traits, some complex and abstract values may require detailed in-
quiry to connect to traits, and that other ecological units besides traits may 
also provide key social meaning. Finally, the paper highlighted the challenges 
and opportunities of bringing together separate pieces of social and ecological 
data through the practice of interdisciplinary inquiry. While the social data on 
trait preferences did not provide direct insights into ecological patterns in the 
study, it provided an alternative insight that pointed to the need to examine 
social meanings of ecological units at different scales beyond that of traits. 
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Discussion and insights 

In this section, I revisit my original research questions and synthesize insights 
stemming from the results of the studies included in the thesis. 
 
Research Question: 

1.   What kind of social-ecological systems are we shaping in cities? 
a.   What reasons do people identify for their selection of 

plants, and what are the socially-valued plant traits that 
people articulate? 

b.   What patterns of plant species, plant traits, and vegeta-
tion structure do we observe (with a particular focus on 
Stockholm, Sweden)?  
 

 
Social selection of plant traits: People as filters of vegetation in the 
urban environment 
 
 Social survey investigations reveal that people are actively selecting for 
different plant traits in the urban environment, and have a multitude of reasons 
for selecting the plants that they do, related both to qualities of the plants them-
selves, as well as broader external factors. The main themes for plant trait 
selection identified across our two social studies—aesthetics, utility, and en-
vironmental suitability—point to shared, common concerns for people across 
these two locations (despite being very different cities geographically, ecolog-
ically, culturally, and historically), and may provide enhanced insight as to 
how people serve as a filter of vegetation more generally across urban areas 
(Williams et al. 2009; Aronson et al. 2016; Pearse et al. 2018). These themes 
can also serve as a baseline of information for characteristics of plants that can 
be utilized as indicators of social value in assessment and management (see 
subsequent discussion section related to RQ3). Some reasons for selection are 
easily and robustly connected to traits by our respondents (for example, flow-
ering with aesthetic concerns of beauty) while others may require additional 
investigation to map and elucidate (for example, particular aspects of plants 
connected to abstract concepts, such as cultural ecosystem services of identity, 
heritage, or spirituality). These more complex, abstract concepts may also 
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connect to multiple traits. Table 2 outlines some of the key common trait cat-
egories connected to social values across the two cities, as derived from re-
sponses from survey interviews (Paper 2 and Paper 4). 
 Furthermore, our social survey investigations into constraints and other fac-
tors that influence plant selection (i.e., beyond particular aspects of the plants 
themselves) reveal yet another aspect of how humans serve as a filter of veg-
etation across urban areas, across different spatial and institutional scales. El-
ements such as time, money, and physical space (household scale) and gov-
ernment regulations (municipal-regional scale) may affect the extent to which 
articulated desires of urban residents (i.e., stated preferences) are actually re-
alized in the landscape. It is worthwhile to investigate the range of factors and 
the level of influence of these different factors on influencing plant patterns 
(for additional discussion on this topic, see the section on future research). 
 

Social value Trait category 
Aesthetics Flowering 

•   Color 
•   Size 
•   Number of flowers 
•   Phenology (onset and persis-

tence of blooming) 
Foliage: leaf qualities 

•   Color 
•   Size 
•   Pattern 
•   Phenology (visually-pleasing 

seasonal change) 
Plant morphology/shape 
Scent 

Utility Food (e.g., fruit, vegetables, herbs) 
Medicinal purposes 
Cosmetics 

Low resource use / environmental 
suitability 

Tolerance thresholds to elements of: 
•   Climate 
•   Weather 
•   Temperature 
•   Light 
•   Water 
•   Soil (e.g., moisture, nutrients, 

acidity, texture, layer depth) 
•   Wind 
•   Disturbance/herbivory by or-

ganisms 
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Table 2. 
Traits identified by respondents as socially-important across both Cape Town 
and Stockholm. These may serve as useful traits for consideration in assess-
ments or management interventions concerned with ecological aspects that 
provide social value. 
 

 
Vegetation patterns and plant trait expression in the urban landscape 
 
 Results from vegetation surveys conducted in Stockholm reveal an urban 
landscape that is heterogeneous in its vegetation patterns and arrays of so-
cially-valued traits. In terms of vegetation structure, there are shifts across 
classes of urban morphology from more ex-urban reference forest sites to the 
remaining urban classes, in the form of a decrease in tree layer as well as a 
decrease in ground cover vegetation extent. In considerations of ground cover, 
there is a shift from remnant extant vegetation to grasses across more ex-urban 
to urban sites. In patterns of tree species, there is a shift from a dominance of 
coniferous species toward a more heterogeneous mix of deciduous trees. In 
terms of socially-valued trait expression across different urban morphology 
classes, surveys reveal differences, with the most multifunctional arrays of 
socially-valued traits concentrated in low-density residential spaces (i.e., lei-
sure homes and low-density, low-rise residential classes). 
 This suggests that people have a distinct impact on the ecology of the urban 
landscape, and do indeed serve as a filter of plants in urban environments. 
People’s trait preferences may be realized to differing extents across the urban 
matrix. As low-density residential landscapes provide the most multifunc-
tional array of socially-valued traits, these sites are key sources of social func-
tion, and represent critical spaces for provision of human wellbeing in land-
scapes. That these spaces serve as hotspots of social function is unsurprising, 
as these low-density spaces are where individuals have the most latitude to 
control, influence, and enjoy landscaping for particular plants. However, this 
has implications for achieving high levels of social function more broadly 
elsewhere across the landscape. If augmented social function is desired by ur-
ban planners, managers, and users in other urban spaces (e.g., high-density 
residential or open land spaces), then planning and landscaping interventions 
may need to be carried out to insert plant material that has particular socially-
valued traits. 
 Social function is not the sole element of concern, however, in achieving 
sustainable urban landscapes that supply social as well as ecological functions. 
In this respect, it is also important to consider synergies and tradeoffs of social 
and ecological functions in spaces (Rodríguez et al. 2006; Bennett et al. 2009). 
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Which functions are prioritized depends on the management and planning 
goals for those spaces. 
 Overall, the Stockholm vegetation survey study served as a pilot approach 
for how to explore patterns of expression of socially-valued traits across urban 
areas. The findings of which types of sites provide which socially-valued traits 
and the most multifunctional arrays of socially-valued traits merit further in-
vestigation, to expand upon lists of socially-valued traits analyzed and test 
their expression in Stockholm as well as in other cities. In other locations, it 
may be useful to explore whether, for example, low-density residential spaces 
are consistently the strongest providers of a multifunctional array of socially-
valued traits, or other land uses and urban spaces may also meet this criterion. 
For instance, Stockholm results suggest that forested spaces also provide a 
somewhat multifunctional array of socially-valued traits. Knowledge about 
what types of spaces provide what traits and connected functions can provide 
insights as to potential instances of functional redundancy; this can assist with 
land management decisions on what to preserve or change in a landscape, or 
what functions may need to be augmented in certain spaces.  
 
 
Research Question: 

2.   What are the opportunities and challenges for a traits frame-
work to incorporate social values as well as ecological processes 
and functions in urban areas? 

 
 
Challenges and opportunities of using traits as indicators of social-eco-
logical value 
 
 A traits approach offers both advantages and disadvantages as a tool for 
capturing the social and ecological value of urban ecosystems, and serving as 
a tool for management of ecosystem services. 
 
Opportunities 
 
 Traits have the advantage of being robust focal points for connections be-
tween both ecological and social values. From the ecological side, traits are 
part of a well-established framework in ecology; functional traits have been 
connected to different ecosystem functions (e.g., carbon sequestration, De 
Deyn et al. 2008), and the concept has started to be extended into the social 
realm through connections to ecosystem services (Lavorel 2013; de Bello et 
al. 2010), and particularly cultural ecosystem services (Paper 1).   
 From the social side, traits are a practical, identifiable, and relevant unit to 
people in their management activities. As demonstrated through the results of 
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Paper 2 and Paper 4, in social surveys, respondents easily identified and de-
scribed plant traits that were relevant to them and influenced their selection of 
plants. As a concept, traits are easy to comprehend in terms of the character-
istics of individual plants that then comprise the building blocks of a larger 
landscape. Traits can therefore serve as tangible, discrete units linked to eco-
system function and ecosystem services, for public land managers as well as 
residential gardeners. In this way, considerations of traits can be successfully 
incorporated into management actions: land managers can select for plants 
with traits tied to particular ecosystem services, or multiple services, thus 
providing synergies (Lavorel & Grigulis 2012; Bennett et al. 2009). For ex-
ample, flowering vegetation could be selected to provide cultural ecosystem 
services in the form of aesthetic benefits, alongside other ecological services, 
such as pollination potential. 
 
Challenges 
 
 While traits are a straightforward unit, they can prove to be a complex and 
difficult ecological concept in study and measurement (Cornelissen et al. 
2003; Pérez-Harguindeguy et al. 2013), and subsequently in linking them to 
ecosystem properties and ecosystem services (Lavorel et al. 2011; Lavorel & 
Grigulis 2012) that can be applied to management. Land managers may have 
neither the time nor the monetary resources required to be able to conduct 
broad trait assessments, and may instead require simplified heuristics, models, 
or measures for evaluations of how ecological features connect to ecosystem 
functions and services in the areas for which they are responsible. While it 
may be feasible to take simple measures of abundance of traits connected with 
social values (as piloted in Paper 3), it may prove challenging to subsequently 
incorporate and integrate them with more complex measures of traits con-
nected to ecological values (e.g., leaf traits related to carbon storage or cooling 
effects). 
 Traits also exhibit particular limitations related to the fundamental essence 
of their unit definition and scale: they are limited to a very particular scope of 
the characteristics of individual organisms that are pinpoints in the landscape. 
As detailed in Paper 4, while traits can be helpful in connecting to some no-
tions of social value—e.g. conspicuous colorful autumn foliage may be con-
nected to aesthetics and beauty—traits may not be conducive to revealing val-
ues that only emerge at broader, aggregated scales. For example, in our social 
surveys, notions of leisure and recreation benefits only emerged through ques-
tions about values and benefits at the scale of the garden, rather than selection 
for particular individual traits. This suggests that there are certainly additional 
frames, units, and scales other than traits that are important for how people 
conceive of the value of ecosystems. People may switch between them, and 
think about different scales and units in different contexts. Thus, while a traits 
approach can be useful as one framing to evoke and discuss social value; it 
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may be worthwhile to consider, reflect, and complement with other perspec-
tives on how to interpret ecological and social value. 
 Also, related to the notion of traits as pinpoints in the landscape, traits as a 
frame is more suited to prominent and conspicuous features that people are 
prompted to think of in their selection; it does not work as well for plants that 
are more background, inconspicuous, or even subconscious choices. An ex-
ample is the growth form of grasses (i.e., lawn). While our ecological data 
gathered in Cape Town and Stockholm (Paper 3; Paper 4; Anderson et al., in 
preparation) as well as other sources (Groffman et al. 2014; Robbins & 
Birkenholtz 2003) suggest that lawn is a pervasive, spatially extensive land-
scaping choice, people do not frequently describe particularly selecting for 
this growth form. This could be because people do not actively, consciously 
register this common social norm (Robbins 2007; Nassauer 1988) or that lawn 
may be a pre-existing plant choice carried over from former land owners, a 
“legacy effect” (Larson et al. 2017). This suggests that a traits perspective may 
not work as well for highlighting more inconspicuous or ‘hidden’ plant 
choices. Unearthing these plant traits and reasons for selection may require 
more targeted methods of questioning for plant preferences; alternatively, 
other perspectives may be necessary to access subtler background choices for 
ecological elements. 
 

 
Research Question: 

3.   In what ways could traits be mobilized as a tool for urban envi-
ronmental management? 

 
 
Toward a framework for mobilizing traits as indicators of social and 
ecological value 
 
 In the spirit of sustainability science studies as being use-inspired and so-
lutions-orientated (Miller et al. 2014; Clark 2007), in this section I reflect on 
the potential of traits to be used as indicators of both social and ecological 
value. 
 In utilizing traits, one must attend carefully to how the broad concept of 
traits is being defined (e.g., strictly in an ecological sense or also with attention 
to social value), what traits are being selected and used (e.g., flower color, 
flowering onset phenology and senescence, crown size and structure, etc.), 
and their corresponding implications and purpose (e.g., cultural ecosystem 
services such as aesthetics, regulating services such as pollination potential 
and cooling capacity, etc.). Stemming from the experience of conducting em-
pirical studies exploring selection for traits and reasons for plant selection (as 
detailed in Paper 2 and Paper 4), I outline a list of considerations and build a 
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basic framework for researchers and practitioners who wish to utilize traits as 
indicators of social value in their work (either as assessment tools or planning 
tools). This is shown and explained in accompanying detail in the following 
Toolbox section. To illustrate how the set of questions could be used, I employ 
a hypothetical case example of a city public park manager who wishes to uti-
lize traits as a tool to aid in landscape design choices that incorporate both 
social and ecological values. 
 There are several management contexts in which a trait evaluation frame-
work could potentially be applied. These include in government, in broad pol-
icies on city planning and spatial development as well as in local greenspace 
management plans and interventions. It also includes, in private practice, land-
scapers’ design plans. 
 
Toolbox:  
 
Implications for management: A guide to using traits as indica-
tors of social and ecological value 
 

1.   Determine objective: 
o   What is the purpose and scope of the study? 
o   What questions about traits are being asked? 
o   Is it for a scientific assessment and/or a management ap-

plication? 
 
Reflecting upon the aim of a traits study can be particularly important. Spe-
cifically, a basic research-orientated ecological study of traits and con-
nected impact on ecosystem processes is different than an applied research-
oriented and use-focused management determination of traits that can then 
later be leveraged to provide social value. In our case example of the parks 
manager, she might decide that the purpose of the study is to determine 
what ecosystem services and connected traits (with a particular attention to 
cultural ecosystem services and social value) are important to the users of 
the park, and are therefore important to generate in an upcoming landscape 
redesign intervention of a portion of the park. In this case, traits are being 
used in an assessment that is then incorporated into a management applica-
tion. 
 
 

2.   Determine stakeholders: 
o   Who are the stakeholders or beneficiaries to incorpo-

rate/consider in the study? 
 
This reflection helps to determine who to ask about traits and connected 
social values. Since our park manager is interested in the opinions of the 
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users of the park, she may choose to focus her attention on this stakeholder 
group. The manager may also consider the other biota and wildlife of the 
park to be beneficiaries of the landscaping intervention, so scientific litera-
ture and environmental scientists/managers may need to be consulted on 
the topic of support of ecological processes and functions critical for other 
organisms in the system. 
 
 

3.   Identify traits and connected ecosystem processes and services 
important to the relevant stakeholders: 

o   What traits are important and how will the link between 
traits, ecosystem processes, and ecosystem services be 
made? 

o   How / what methods will be used to make this determina-
tion? 

§   Stakeholder inquiry 
§   Expert inquiry 
§   Literature inquiry 

 
Once relevant stakeholders for the study have been identified, it must be 
determined what methods will be used to ascertain which connected traits, 
ecosystem processes, and ecosystem services are important to them. Direct 
inquiry conducted with stakeholders is useful. In the case of our park man-
ager, she could conduct surveys or interviews with visitors to the park, or 
organize public participation workshops. If resources and time do not allow 
for extensive inquiry with stakeholders, then the results of other studies that 
have highlighted trait-ecosystem service connections of importance to sim-
ilar groups of stakeholders could be used as a proxy (Paper 2; Paper 4; 
Pataki et al. 2013; Avolio et al. 2015; Avolio et al. 2018; Zhang & Jim 
2014). 
 
Drawing connections between traits, ecosystem processes, and ecosystem 
services can be made directly in the course of the inquiry with stakeholders 
(through a step-wise chain of questioning asking respondents about connec-
tions and linkages), or alternatively by combinations of drawing upon rele-
vant literature as well as consulting with environmental scientists or man-
gers (e.g., see cases of De Chazal et al. 2008; Pataki et al. 2013; Avolio et 
al. 2018). 
 
 

4.   Combine socially valued trait-ecosystem service connections with 
more ecologically-orientated trait-ecosystem process connections: 
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As with drawing connections between traits, ecosystem processes, and eco-
system services, literature and expert opinions can also be used to incorpo-
rate socially valued trait-ecosystem service connections alongside more 
ecologically-orientated trait-ecosystem process connections (which are 
more robustly characterized in the functional traits literature). In the case of 
our park manager, while she was interested in trait-ecosystem process and 
service connections of value to park users, she was also interested in incor-
porating trait-ecosystem process connections of wider ecological relevance, 
in order to serve the wellbeing of other biota and wildlife. Therefore, while 
she might incorporate traits of color and flowering for people’s aesthetic 
enjoyment, as well as large canopies for cooling purposes, she might also 
incorporate different growth forms to promote varied habitat opportunities 
for wildlife. 
 
 

5.   Implement outcomes and findings: 
o   How will social traits be combined with ecological traits 

to produce a readout of social-ecological benefits? 
o   To what end will this be mobilized, in order to serve the 

original purpose and stakeholders? 
o   What did utilizing traits allow users to accomplish (in 

terms of assessment findings or management recommen-
dations?) 

 
Circling back to meeting the initial established objectives, a final step is to 
put the results of inquiry on trait-ecosystem service connections to use. In 
scientific studies, results can add to cumulative knowledge on social-eco-
logical systems. In management applications, practitioners can incorporate 
outputs into management plans and actions. For the case study example of 
our park manager, identified traits of social and ecological importance can 
be incorporated into planting lists; species that possess important traits and 
connected services identified in the study can be included in the landscape 
redesign plan for the park (e.g., large-canopied trees to provide desired 
shade and cooling benefits, and trees with colorful autumn foliage to pro-
vide aesthetic benefits). 
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Contributions 

 This section presents reflections on several key contributions of the PhD 
thesis. I classify these into three categories: (1) conceptual, in broadening and 
enriching the concept of traits, (2) disciplinary knowledge, in adding to basic 
knowledge in urban ecology and urban social-ecological systems, and (3) 
methodological, in providing one exploration and example of interdisciplinary 
research in practice. 

Conceptual 
 
Provides a broadened and expanded understanding of traits that can be 
utilized in multiple contexts, and presents traits as a tool for provision 
of social value 
 
 Paper 1 outlined that traditionally, within the functional traits research, the 
concept of traits has been connected most robustly to ecosystem processes and 
functions; however, with the extension of the framework to ecosystem ser-
vices, this has also been extended to connect to social values. This social con-
nection has been relatively underexplored, and the work in this thesis aids in 
bridging that gap. Papers 1, 2, and 4 provide insight to a number of traits that 
are socially-valued by people across multiple cities, in their relation to, for 
example, aesthetics, utility, and environmental suitability. These findings may 
serve to be drawn back into functional traits research, particularly to expand 
upon the traits that may be connected to cultural ecosystem services. This con-
tributes toward building and developing the field of functional traits research. 
However, beyond the realm of the functional traits studies, the findings may 
also have relevance more simply and generally, and to a broader audience, in 
identifying aspects of plants that are of social importance to people. This in-
formation can be useful to practitioners, managers, and landscape designers 
who, in their decisions selecting for particular arrays of plants, would like to 
generate landscapes of social value in addition to ecological value. In this way, 
the work of this thesis has provided a foundation and starting basis for how 
traits could be used as an applied indicator tool for provision of social value. 
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Disciplinary knowledge 
 
Builds basic knowledge on urban ecology and social-ecological sys-
tems through investigations in two cities 
 
 Alberti (2008, p. xiv) has suggested that urban ecology “is the study of the 
ways that human and ecological systems evolve together in urbanizing re-
gions.” The studies undertaken in this thesis have contributed toward enhanc-
ing both social and ecological aspects of understanding in the context of two 
urban areas. In terms of the social, Paper 2 and Paper 4 have explored the 
potential ways in which people may serve as a filter (Figure 1) for vegetation 
observed in Stockholm and Cape Town, through both their preferences for 
particular plant traits related to themes of aesthetics, utility, and environmental 
suitability, as well as other structural factors/constraints at, for example, the 
household and government scale levels. In terms of the ecological, Paper 3 
has examined trends in expression of socially-valued traits across different 
land uses in Stockholm, while Paper 4 has compared trends in vegetation 
cover across Stockholm and Cape Town. The particular contrast of Stockholm 
and Cape Town also presents unique value, as most urban ecology studies 
have been conducted in developed countries rather than developing ones 
(Cilliers et al. 2009; Cilliers et al. 2012; McDonnell 2011). In taking a com-
parative perspective across the two cities, the investigations have identified 
some shared commonalities which could contribute toward a better under-
standing of a collective “science of cities” (McPhearson et al. 2016; Batty 
2012). Overall, the trends suggested here could serve as basis for further ex-
ploration and testing in future urban ecology research in both locations. 

Methodological 
 
Presents an example of interdisciplinary inquiry in practice 
 
 While it is by no means a comprehensive or a definitive roadmap to the 
practice of combining disciplines, the work embedded in this thesis represents 
one venture into the complex, messy, and developing arena of un/interdisci-
plinarity (Paper A). I have endeavored to bring qualitative social science sur-
vey interviews and quantitative natural science vegetation surveys together in 
order to explore the question of what kind of ecosystems are being shaped by 
people in cities; I used my data on people’s stated preferences and reasons for 
selection of particular plants and plant traits as a lens to then examine vegeta-
tion patterns exhibited across the landscape. It is my hope that my own journey 
may serve as a catalyst for thought or, provide a source of inspiration to other 
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researchers who are also seeking to bring together social and ecological infor-
mation within the bounds of one piece of scientific inquiry. In this way, it 
contributes toward a vision of interdisciplinary urban ecology as expressed by 
(McDonnell 2011, pg. 9): 
 
As students of urban ecology are trained more broadly and more research is 
conducted by interdisciplinary teams of researchers, I propose that over time, 
as the discipline of urban ecology matures, we will experience a dissolving of 
the existing boundaries between the ecological and social science disci-
plines…urban ecology is evolving and emerging into a truly inter- and trans-
disciplinary science. 
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Future research 

 Stemming from the research findings, this section provides several poten-
tial directions for building future research, categorized along three themes: 
trait preferences, trait patterns, and management applications. 

Trait preferences 
 
Comparisons of trait preferences across geographic locations 
 
 The studies I conducted have endeavored to identify preferences for plant 
traits and reasons for plant selection in two global cities, Stockholm and Cape 
Town. These investigations represent the first time that trait preferences have 
been investigated in either city, and is particularly significant for a Cape Town 
context, as limited urban ecology research has been conducted within South 
Africa, and this is a burgeoning field (Cilliers & Siebert 2012). While the re-
sults of our investigations suggest that many preferences may be shared across 
cities (Paper 4), future research can test and expand upon these findings by 
investigating trait preferences and choices in other places, particularly those 
cities located in countries categorized as developing, where less urban ecology 
work has been performed (Cilliers et al. 2009; McDonnell 2011). Additional 
empirical support for shared preferences across cities may suggest universal 
human preferences for landscapes, or a convergent homogenization of prefer-
ences and landscaping practices due to increasing globalization in sharing 
communication and trends (Groffman, Avolio, et al. 2017; Groffman et al. 
2014; Ignatieva & Stewart 2009; Müller et al. 2013). Broadly, gathering addi-
tional data across multiple urban areas can contribute toward building a grow-
ing knowledge on common social-ecological patterns across cities—an under-
standing of a collective “science of cities” (McPhearson et al. 2016; Batty 
2012)—that can be utilized in the design of widely applicable management 
and planning interventions that enhance urban sustainability. 
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Comparisons of trait preferences across other actors and groups 
 
 While in our investigations we surveyed residents, parks managers, and 
conservation managers for their trait preferences and landscaping practices, it 
is also worthwhile to gain insights to other actors and groups, as well as more 
textured, detailed insight within groups. For within groups, for example, our 
Cape Town residential gardener interview sample was limited predominantly 
to a middle- to upper-class group of respondents (Paper 2); this means that 
potentially unique perspectives from lower-income residents were not well 
represented in our investigation. For example, a survey study in Oregon re-
vealed that lower-income residents were more concerned about production of 
food in their gardening practices, as a way to increase food security and save 
money (McClintock et al. 2016). Observed vegetation patterns may also sug-
gest the importance of food to lower-income individuals in a Cape Town con-
text, as studies elsewhere in South Africa have indicated a shift from orna-
mental to subsistence food gardens along a high- to low-income gradient 
(Lubbe et al. 2010; Cilliers et al. 2012; Cilliers et al. 2013). It may be im-
portant to explore whether trait preferences differ in relation to factors of, for 
instance, education, neighborhood identity and belonging, culture, or back-
ground. There is evidence that patterns of vegetation are influenced by these 
factors; for example, a “luxury effect” link has been detected between levels 
of wealth and plant diversity (Hope et al. 2003), or an “ecology of prestige” 
phenomenon in which patterns of plants are tied to education, wealth, social 
status and group identity (Grove et al. 2006; Grove et al. 2014). Interviews 
with individuals within groups may help to provide context and further expla-
nation for observed vegetation patterns. 
 For insights to other actors and groups entirely, it may be useful to consider 
those who also impact plant patterns in the landscape through their preferences 
and actions. For example, private landscaping companies influence significant 
portions of private land in the form of commercial spaces and residential 
spaces. Furthermore, nursery owners have a significant influence on landscap-
ing choices by controlling the supply and availability of plant materials that 
can be purchased within a city (Avolio et al. 2018). It may be useful to think 
about how these actors both independently and together influence broad veg-
etation patterns in the landscape. 

 
 



41 

Trait patterns 
 
Realization of preferences in the landscape: examining articulated trait 
preferences vs. revealed trait patterns 
 
 Paper 2 and Paper 4 explored people’s articulated preferences for plant 
traits, while Paper 3 sought to explore observed trait patterns in the landscape. 
Future studies could further examine the relationship between trait preferences 
and patterns, particularly the extent to which other factors influence the ability 
of people to realize their preferences and desires. For example, a framework 
outlined by (Cook et al. 2012) suggests that, in addition to individual values 
and desires, there are a number of factors at multiple spatial and organizational 
scales, including the household, neighborhood, and municipal-regional level, 
that influence the ecology of residential landscapes. Paper 2 supports this per-
spective, as interviews revealed that there are a number of factors that con-
strain the realization of preferences—such as time, money and physical space 
(at the household scale) or government water restrictions (at the municipal/re-
gional scale). However, the relative power and level of influence that these 
factors have on what kind of vegetation patterns play out on the ground re-
mains to be examined. Further investigation could explore which factors at 
which scales are most influential for influencing vegetation patterns in partic-
ular contexts; for example, in the USA, homeowner associations have been 
found to be strong influencers of landscaping (Martin et al. 2003), as well as 
“legacy effects” of previous homeowners or land uses (Boone et al. 2009; 
Larson et al. 2017; Lubbe et al. 2010; Martin et al. 2004; Hope et al. 2003). 
While our studies interviewed a general population (i.e., residential landscap-
ers at plant nurseries), and used this information to draw general links in the 
landscape (i.e., points selected across different intensities of urban land use), 
future studies could take a targeted, matched approach to studying articulated 
preferences and observed patterns in the landscape. This could be realized 
through an approach of interviewing gardeners about their trait preferences 
and reasons for plant selection, combined with also exploring the contents of 
their gardens through vegetation surveys. In-depth interviews conducted 
within the context of gardens, and using gardens as talking points could be 
utilized to elicit detailed narratives on what factors shape trait expression, and 
discern the importance and level of influence of these factors on trait patterns. 
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Management applications 
 
Testing of a traits approach as a useful tool for management 
 
 In the discussion section, I highlighted a basic framework and set of ques-
tions for how a traits approach could potentially be used in a research assess-
ment or management application context. One future research endeavor could 
be to pilot and test the process of applying traits as a tool in a management 
context. This could be operationalized in the form of problem-based delibera-
tive design work, such as a participatory planning process for the creation of 
public spaces, or public space improvement projects. The testing could in-
volve local users and citizens of an area to elicit and articulate preferences for 
socially-meaningful traits and connected services, and include environmental 
managers to outline key ecological traits and services for a particular area. 
Methods for elicitation could be expanded from the short survey interview 
questions used with our residential gardener respondents (Paper 2 and Paper 
4), and extended to use photos, deeper qualitative interviews, or mapping 
workshops. These qualitatively rich techniques could be used to identify not 
only the key traits that are important to people, but also explore if there are 
other alternative ecological units that are valued. For example, Paper 4 sug-
gests that broader units of landscapes are also important, in addition to traits. 
Such detailed explorations of the range of units that are important to people 
could provide one way to discern the utility of traits as an approach for man-
agement. 
 Outputs from elicitation exercises—of those traits identified as socially and 
ecologically important—could then be integrated into management plans and 
actions. Evaluation of the process and the outcomes of the exercise of applying 
a traits approach could provide another way to discern the utility for manage-
ment. Managers could assess the practicality and feasibility of carrying out a 
traits evaluation (e.g., in terms of required resources such as time, human re-
sources, and funds), and also reflect upon whether using traits allows them to 
achieve social and ecological benefit provision goals. 
 

 



43 

Conclusions 

Cities are complex social-ecological systems, and it is no small or easy task 
to try to tease apart and explain the multitude of interactions, feedbacks, and 
relationships between people and the urban ecosystems of which they are a 
part. Attempts at such unraveling are an inherently interdisciplinary endeavor, 
requiring perspectives from both the social as well as the natural sciences. The 
work of this thesis has provided one journey, pathway, and story into address-
ing this challenge in two different urban areas. It has used the lens of plant 
traits to explore social aspects—in terms of people’s landscaping preferences 
for plants—as well as ecological aspects—in terms of expressions of plant 
traits on the ground.  
 A trait is a slippery concept; it can be defined and used differently in dif-
ferent contexts, and in different communities, whether by ecologists working 
specifically with functional traits, or more broadly by others. Use of the term 
requires that we must be specific and concrete in what we choose to define as 
a trait, and for what purpose we are using it. However, while this plasticity 
presents challenges in terms of definitive, universal understanding, it also pre-
sents opportunities for being able to use traits in multiple contexts: academic 
as well as management-orientated. This thesis has demonstrated that traits can 
be a useful means by which to connect not only to ecological functions, but 
also to social functions, in the context of two very different urban landscapes. 
People are able to relate to traits as a relevant ecological unit for discussing 
their landscaping preferences and choices, and exhibit common preferences 
for traits across cities; this points to how traits could be used broadly as indi-
cators and as an approach to discerning social value in the landscape. Further-
more, traits may also be utilized in environmental planning and management 
applications as a way to incorporate ecological elements that are of social rel-
evance and value. Ultimately, while there are indeed many ways of reading, 
interpreting, and telling stories about the social and ecological meaning of ur-
ban landscapes, traits do provide one perspective. In this manner, traits can be 
used as one potential tool and framework to contribute toward shaping future 
urban landscapes that are sustainable places of wellbeing for humans as well 
as other biota. 
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Personal reflections: On development as an 
interdisciplinary urban researcher 

As illustrated in the prologue, my entry point into the work in this PhD has 
always been a deep fascination with and love for cities. From my first mo-
ments walking through the streets of New York, I felt an incredible surge of 
inspiration and energy from the environment and particularly the people that 
I encountered there. I knew that urban areas would feature deeply in my life 
and intellectual passions, in striving to gain understandings of urban compo-
sition and dynamics. 
 This love for cities was not without personal tension, however. Growing up 
in a suburban area located along the shores of a lake had instilled within me 
an equally ardent passion and affinity for ecological elements and the non-
built environment: scenes of long-legged wading birds stepping through wet-
land reeds, schools of fish darting in shallows, the sound of wind through the 
leaves of a bowed birch tree, or hillocked patterns of waves crashing onto 
shore. Particularly in an American context, the natural and the urban are often 
seen as antithetical to one another, and people as an external element or un-
natural part of ecosystems (Cronon 1996; Rees 1997; Pickett et al. 2009), and 
I wondered if I could reconcile identity pieces of being both an environmen-
talist and also an urbanist with a passion for people.  
 These questions weighed deeply upon me as I undertook study for a biology 
degree at New York University. However, I began my university education at 
a critical moment when urban ecological study was building momentum: this 
was the time when the Long Term Ecological Research (LTER) projects—
which placed a social-ecological approach to the study of cities at their core—
had recently been funded and were under development in Phoenix and Balti-
more (Grimm et al. 2000; Cadenasso et al. 2006; Pickett et al. 2008); also, the 
notion of cities as legitimate entities of ecological study (McDonnell 2011)—
an ecology “of” cities rather than ecology “in” cities (Pickett 1997; Grimm et 
al. 2000; Pickett et al. 2001)—was gaining widespread, popular traction. I 
watched as urban ecology and greening initiatives began to pop up around me 
locally in New York as well: this was a time period during which the city 
government developed their PlaNYC 2030 sustainability plans and “Million 
Trees Campaign,” a New York University urban sustainability task force was 
built and flourished, and the university also established an urban-based Envi-
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ronmental Science Program course of study. Links and connections were pro-
gressively falling into place in my mind, and I became increasingly optimistic 
that I could reconcile and integrate my seemingly disparate interests. 
 As I continued on for a master’s degree study in Environmental Science at 
Yale University, this sentiment deepened; I became increasingly confident 
that cities can indeed be places of rich ecological resources and biodiversity 
(Aronson et al. 2014; Elmqvist et al. 2013; Pickett et al. 2008), and that hu-
mans are not only an authentic and integral part of ecosystems (McDonnell & 
Pickett 1993; Pickett et al. 1997; Pickett et al. 2001), but can be important 
shapers and stewards of these novel ecosystems (Enqvist 2017). Also during 
this time period, involvement with UNESCO’s urban component of the Man 
in the Biosphere program also piqued my interest in studying different global 
urban contexts, and a subsequent Fulbright grant to study urban biodiversity 
management in Cape Town, South Africa, sharpened my preference for urban 
research with direct relevance and application for practitioners. 
 Subsequently, arrival to the Stockholm Resilience Centre, with its interdis-
ciplinary approach to the study of social-ecological systems, provided a fitting 
home for pursuit of my PhD work. I have sought to explore one lens of insight 
during this PhD journey—one story, if you will (see the opening quotes at the 
beginning of this thesis)—into how people shape urban environments through 
their preferences and desires for particular vegetation. I chose to engage with 
the concept of traits in urban environments because I could see its potential to 
carry ecological meaning, social meaning, and practitioner relevance in man-
agement applications. Being part of an interdisciplinary sustainability science 
PhD cohort has provided support to the opportunities and the challenges in-
herent in navigating interdisciplinary spaces and research topics; for me, this 
has involved figuring out how to use multiple approaches and methods to gen-
erate insights on urban ecosystem dynamics that can be leveraged to shape 
more sustainable and livable cities. As a cohort, we have discussed interdisci-
plinarity in terms of honing skills of epistemological agility as well as meth-
odological groundedness (Paper A), which allow us to cross boundaries be-
tween disciplinary fields and knowledge systems, while at the same time un-
derstand and mobilize techniques and methods used within different fields. 
We have recognized that this can be a difficult practice, as different disciplines 
have different underlying philosophies to which they adhere (Evely et al. 
2008; Moon & Blackman 2014; Lach 2014); this influences how different 
knowledge can be integrated for environmental management (Raymond et al. 
2010). 
 While it is not possible to become an expert in all the arenas that one draws 
upon in an interdisciplinary degree, I believe that using a broader scope has 
allowed me to generate a richer overall understanding of how we as humans 
shape urban environments. For example, using social science interview tech-
niques allowed me to gain insight into people’s reported preferences, and us-
ing a natural science vegetation survey allowed me to then explore how these 
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social preferences may play out on the ground, and how they may potentially 
be translated to tools for management. This has given me a chance to build 
and expand my research skillset; I have been able to experience and experi-
ment with implementing methods that I am more comfortable with (e.g., in-
terviews) as well as learn new methods that I was previously unfamiliar with 
(e.g., vegetation surveys), and explore the challenge of weaving results to-
gether into a broader synthetic narrative. Ultimately, I think this has been one 
of the most rewarding insights garnered from the PhD—the challenges and 
opportunities of navigating different disciplines, approaches, and methods 
across the natural and the social sciences. While I have taken the opportunity 
during my PhD to do much of this work individually and build my baseline 
levels of understanding and skills, I look forward to turning outward in the 
next stages of my career, and conducting more collaborative work with col-
leagues from different fields that have diverse trainings and expertise. I be-
lieve that my diversity and range of experiences has better prepared me to 
understand and be able to plan for the time, resources, and cultivation of com-
mon intellectual ground required to facilitate collaborative projects. Overall, I 
feel that my journey has positioned me as something of a translator or bound-
ary navigator in my approach to research, and I am interested in applying this 
to the design of future interdisciplinary research projects within the context of 
urban social-ecological systems. 
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Epilogue 

 Some of the most poignant parts of research are those that never make it 
into the pages of an academic paper. 
 
 One Cape Town morning, while conducting residential gardener surveys 
as part of my field work, I found myself immersed in conversation with a par-
ticularly passionate and engaged respondent. Toward the close of our ex-
change, she extended a warm smile and a further invitation: if I wanted to get 
a better understanding of the gardening activities taking place and the relevant 
environmental issues in the surrounding neighborhood, I was welcome to 
come by her home and she would be happy to share more insights with me 
over a cup of tea. 
 
 Several hours later, in a leap beyond the typical bounds of field work, I 
found myself tucking my notebook of surveys away in my backpack, and trac-
ing my way down a broad dirt road to the address I had written onto a scrap 
of paper. Shielding my eyes against clouds of dust churned up by the occa-
sional passing bakkie,5 I observed the large lot sizes, homes set back from the 
road, yards dotted by yard-tending equipment and a few farm animals. What 
kinds of things were going on in this place, I wondered? 
 
 Greeting me at the gate, Jackie waved me inside, introducing me to her 
husband Janne, and leading me through the grand garden with bright flowers 
and things growing out of pots, and past a gentle-eyed horse tethered to a large 
tree in the backyard. Several cups of tea and helpings of melktert6 later, I in-
deed found out more about what was going on there. Jackie and her neighbors 
were embedded within Philippi horticultural area, a collection of farms that 
supply food to the city. However, the area was under development threat by 
the municipality to create space for new housing. This was Jackie’s cause: to 
advocate for the preservation of the agricultural area and thus the heritage and 
livelihood of many of the area’s residents. She and Janne had been for many 
years themselves the owners and operators of an active horse farm, before they 
retired. 
                                                        
5 Afrikaans word indicating a flat-bed pickup truck. 
6 a pie-like South African Afrikaans dessert consisting of a pastry crust and filling 
made of milk, sugar, eggs, and flour. Direct translation: “milk tart.” 
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 If I had time, she remarked, she and Janne could show me even more about 
the nature and issues of the area…… And before I knew it, I myself was nes-
tled alongside Jackie and Janne in their old bakkie, moving my knee every so 
often to accommodate the shifter on the gearbox. They brought me to the 
shores of Zeekoevlei wetland, where people were basking in the sun while 
picnicking and braaiing7, and where we picked sour figs plants from the shore 
and tasted them. We drove through False Bay Ecology Park, another set of 
wetlands and part of a nearby water treatment works, and watched flocks of 
long-legged birds take flight and loop over our heads, shading our eyes against 
the sun as they traced patterns through the sky. We made stops to visit several 
of their farmer neighbors, and chatted about weather, crop status, and the cur-
rent news of the battle for the preservation of the agricultural area, as they 
tended to their fields or yards. Late in the afternoon, we stood before a roaring 
brush fire in the backyard of another neighbor, and laughed together, cracking 
jokes and sharing stories. Back inside, Janne showed me a newspaper clipping 
of him on horseback, from when he was a mounted policeman and would trace 
a patrol path up Table Mountain. Jackie remarked that now I’d seen it all. 
 
 As I said goodbye to my new friends that day, I realized that there was no 
way I could ever fully convey the social-ecological complexity of what I had 
experienced together with them. I had entered into my research approach with 
the lens of individuals selecting for particular characteristics of plants, but this 
was only a partial view; it was inadequate to fully capture what they had 
shown me, and their multifaceted relationship with their environment. To 
them, this was a landscape of distinct features, for certain, but it was also so 
much more than that, and of course this was not their only way of seeing. The 
Philippi environment could mean very different things to different people. For 
them, this was a livelihood, an identity, and an integrated way of life. 
 
 This meeting also opened up a window of perspective for me into a number 
of other deeply important and influential social-ecological issues relevant in 
this space, among them: power, citizen-driven social movements, tradeoffs in 
functions of urban land and ecosystems, contestation/deliberation of urban 
land use and ecosystem services, different and multiple ways of knowing, his-
tory, and the right to the city. My own work, approach, and methods com-
prised just one slice and perspective, one incomplete way of knowing the com-
plexities of how people shape cities; there are many ways of telling stories in 
urban social-ecological systems. 
 
 The city awaits this opportunity for further unraveling, and I see my path 
in continuing to learn, explore, interpret, and tell stories in the urban.  
                                                        
7 South African word for barbecuing. 
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Thank you 

A very wise woman once told me: 
The universe is unfolding exactly as it should.  
 

 This PhD journey has been one such process of unfurling and development, 
in so many ways. To take a concept central to this body of work—the metrop-
olis—and build it into a metaphor for this academic experience, it has been 
somewhat like the growing and in-filling of a city, with some towers of 
thought being deconstructed, and others rising up to take their place, in replac-
ing and meshing old thoughts with new. It has been a process of creating new 
networks and scaffolds of thought to layer new and interesting ideas upon. A 
deep thank you to all those who helped me in architecting and constructing 
these new and exciting structures along the way. 
 To my advisors, Erik, Thomas, and Pippin, thank you so much for your 
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