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“Cities themselves present both the problems  

and solutions to sustainability challenges  

of an increasingly urbanized world.”  

Grimm et al., 2008 
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 Preface 

This dissertation is submitted for the doctoral degree in Environmental Sci-

ence and Technology at the Institute of Environmental Science and Technolo-

gy (ICTA), Universitat Autònoma de Barcelona (UAB), Spain and Sustaina-

bility Science at the Stockholm Resilience Centre (SRC), Stockholm Universi-

ty (SU) in Sweden. It was developed between April 2012 and September 2015 

under a Cotutelle Agreement - Cooperation Agreement for the Joint Supervi-

sion of Doctorates established between UAB and SU. The agreement states, 

that “On basis of a single presentation of a PhD thesis, both universities agree 

to award the corresponding title of PhD …”, if all additional targets estab-

lished by each university are fulfilled. In accordance with the Cotutelle 

Agreement, this dissertation is submitted at both universities, and will be de-

fended in a single disputation at SU on 7
th
 December, 2015. The disputation 

will be organized following the regulation at SU. Due to this, I also decided to 

follow the common dissertation style at SU. However, the dissertation has still 

to meet all formal UAB requirements. Contrary to the common dissertation 

style at UAB, introduction to the topic, objectives, presentation of the research 

conducted, discussion of the results, conclusions and bibliography (minimum 

requirements under RD99/2011), as well as future research questions are all 

presented within Chapter 1, referred to as kappa. The kappa is a guide to the 

entire thesis and links the individual manuscripts presented in Chapter 2 to 6. 

The kappa explains what is the value and contribution of this thesis and puts 

the thesis work into context. The kappa is slightly longer than customary at 

SU to meet informal expectations at ICTA-UAB, such as an in depth discus-

sion of results.  

Apart from the collaboration between UAB and SU, the dissertation was 

strongly enriched by the collaboration with different partners as part of the 

BiodivERsA project 'Urban Biodiversity and Ecosystem Services' (URBES). 

This collaboration allowed for a 4-month research stay at the Humboldt Uni-

versity in Berlin during which Chapter 6 was developed. It also allowed for 

the presentation and discussion of individual studies during projects work-

shops. 

This and other collaborations, including the EU-FP7 project OpenNESS and 

the EU-COST Action TU1201, allowed me to take part of a series of studies 

and research activities, outstanding among them the “Cities and Biodiversity 
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Outlook” under UNEP-CBD. These activities led to seven accepted peer-

reviewed publications and three publications in review at the date of the thesis 

submission, in addition to the manuscripts embedded in this thesis. 

All individual studies have further been presented and were object of discus-

sions at international symposiums and conferences, such as the World confer-

ence of the Society for Urban Ecology (25-27
th
 July 2013, Berlin, Germany) 

and the 6th Annual International Ecosystem Service Partnership Conference 

(26-30
th
 August 2013, Bali, Indonesia). A full list of publications presentations 

held as part of the elaboration of my PhD can be found in Annex 1. 
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Summary  

In an ever more urban world, the role of green spaces in cities is increasingly 

highlighted for their capacity to provide ecosystem services for human well-being. 

Yet, the value of urban green spaces is still widely overlooked in urban policy and 

planning. This dissertation examines the evidence base for the multi-functionality 

and values of urban green spaces, in the context of decision support and for priori-

ty setting in urban policy and governance. First, the multi-functional character of 

urban green spaces and the many benefits they provide to humans through the 

delivery of ecosystem services is studied through a literature review. Secondly, 

the pluralism of values is examined through case studies from urban green spaces 

in Barcelona, Spain. Within these case studies, value perceptions, value emer-

gence and value dimensions are scrutinized by combining different methods, in-

cluding remote sensing, participatory observations, interviews, surveys, statistical 

analysis and geographical information systems. Finally, pathways for an integrat-

ed valuation of ecosystem services in urban planning are explored through a re-

view of state-of-the-art knowledge on multi-criteria decision analysis applied in 

relation to ecosystem services. The dissertation shows the multi-functional charac-

ter of urban green spaces and outlines their specific importance for the provision 

of cultural ecosystem services. It contributes to operationalize the perspective of 

value pluralism in the assessment of ecosystem services from urban green spaces. 

It is noted that the perception of diverging values is mainly determined by the 

characteristics of the ‘valuator’, the socio-institutional context, as well as different 

valuation languages through which values are assessed. The perspective of value 

pluralism endorsed in this thesis, underlines the need for an integrated valuation of 

ecosystem services to inform decision-making and governance. The thesis exam-

ines the potential of multi-criteria decision analysis as a tool to facilitate such 

integrated valuation of ecosystem services, in the context of urban planning. By 

putting forward the value of ecosystem services for humans, the thesis intents to 

provide a cornerstone for policies towards more sustainable and resilient cities 

that recognize the interconnection and dependency of cities on healthy ecosystems 

worldwide.  
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Resumen (Spanish Summary) 
En un mundo cada vez más urbanizado, el papel de los espacios verdes en las 

ciudades se destaca cada vez más por su capacidad para proporcionar servicios de 

los ecosistemas. Sin embargo, el valor de los espacios verdes urbanos todavía está 

ampliamente pasado por alto. Esta tesis investiga la multifuncionalidad y la 

multiplicidad de valores asociados a los espacios verdes urbanos en el marco del 

apoyo a las decisiones en las policticas de planeamineto y en la gobernanza 

urbana. En primer lugar, investigamos a través de una revisión de la literatura el 

carácter multifuncional de los espacios verdes urbanos y los beneficios que 

generan para los humanos mediante la provisión de servicios de los ecosistemas. 

En segundo lugar, el pluralismo de valores asociados a los servicios de los 

ecosistemas urbanos se examina a través de casos de estudio de los espacios 

verdes urbanos en Barcelona, España. En estos casos de estudio, las percepciones 

aociadas a distintos tipos de valor son examinadas mediante una combinación de 

métodos, incluyendo teledetección, observaciones participativas, entrevistas, 

encuestas, análisis estadísticos y sistemas de información geográfica. Por último, 

mediante una revisión del conocimiento existente sobre análisis multicriterio para 

la toma de decisiones, se exploran las vías para desarrollar una valoración 

integrada de los servicios de los ecosistemas en el marco de la planificación 

urbana. La tesis muestra el carácter multifuncional de los espacios verdes urbanos 

mediante la generación de servicios y resalta su importancia específica para la 

provisión de servicios de los ecosistemas culturales. Adoptando la perspectiva del 

pluralismo de valores en relación a los servicios de los ecosistemas 

proporcionados por los espacios verdes urbanos, los datos obtenidos demuestran 

que la percepción de valores divergentes está determinada principalmente por las 

características del “valorador”, el contexto social e institucional, así como por los 

diferentes lenguajes de valoración adoptados. Laperspectiva del pluralismo de 

valores, tal como se demuestra en esta tesis, subraya la necesidad de una 

valoración integrada de los servicios de los ecosistemas para informar la toma de 

decisiones y la gobernanza. La tesis destaca el análisis multicriterio como una 

herramienta con gran potencial para facilitar la valoración integrada de los 

serviciso de los ecosistemas en el contexto de la planificación y la gobernanza 

urbana. Mediante la aplicación de métodos que ponen de relieve el valor de los 

servicios de los ecosistemas para el binestar humano, esta tesis pretende ofrecer 

herramientas para informar políticas que permitan avanzar hacia ciudades más 

sostenibles y resilientes que reconozcan la dependencia de las ciudades de 

ecosistemas saludables para asegurar la calidad de vida. 



 

 

 

 

 

 

Sammanfattning (Swedish Summary) 
I en alltmer urbaniserad värld, lyfts städers grönområden alltmer fram för deras 

förmåga att tillhandahålla ekosystemtjänster för mänsklig välfärd. Ändå förbises 

värdet av urbana grönområden ofta fortfarande i urban policy och planering. 

Denna avhandling granskar faktabasen för urbana grönområdens 

multifunktionalitet och värden, i samband med beslutsunderlag och för 

prioriteringar inom urban policy och styrning. Först studeras urbana 

grönområdens multifunktionella karaktär och de många fördelar de ger till 

människor genom tillhandahållandet av ekosystemtjänster i en litteraturöversikt. 

Sedan undersöks mångfalden av värden genom fallstudier från urbana 

grönområden i Barcelona i Spanien. I dessa fallstudier granskas uppfattningar av 

värden, deras uppkomst och olika dimensioner genom att kombinera olika meto-

der, bland annat fjärranalys, deltagande observationer, intervjuer, enkäter, statis-

tisk analys och geografiska informationssystem. Slutligen utforskas olika sätt att 

integrera värdering av ekosystemtjänster i stadsplaneringen genom en översyn av 

den senaste kunskapen om multikriteria beslutsanalys tillämpad i relation till eko-

systemtjänster. Avhandlingen visar urbana grönområdens multifunktionella ka-

raktär och beskriver deras specifika betydelse för tillhandahållandet av kulturella 

ekosystemtjänster. Den bidrar till att operationalisera ett värdepluralistiskt per-

spektiv i bedömningen av ekosystemtjänster från urbana grönområden. Det bör 

noteras att uppfattningen av motstridiga värden bestäms huvudsakligen av egens-

kaperna hos ”värderaren”, den socio-institutionella kontexten, liksom genom vil-

ket värderingsspråk värdena bedöms. Det värdepluralistiska perspektivet, som den 

här avhandlingen stödjer, understryker behovet av en integrerad värdering av 

ekosystemtjänster för att informera beslutsfattande och styrning. Avhandlingen 

undersöker potentialen för multikriteria beslutsanalys som ett verktyg för att un-

derlätta för en sådan integrerad värdering av ekosystemtjänster, inom ramen för 

stadsplanering. Genom att lägga fram värdet av ekosystemtjänster för människor, 

avser avhandlingen att tillhandahålla en hörnsten för politik gentemot mer hållba-

ra och resilienta städer som erkänner att städer världen över är tätt sammanlänka-

de med och beroende av friska ekosystem. 

 

 

 

 

 

 

  



 

Urban Ecosystem Services 

 

  



 

 

18 

 

 

 

 

Chapter 1 – Kappa 



 

Urban Ecosystem Services 

19 

 

 

 

 

 

1.1 Background 
The world is increasingly urbanizing, with approximately 54% of the world 

population living in cities. The United Nations World urbanization prospects 

expect this number to rise to 66% by 2050 (United Nations, 2014a). If cur-

rent trends continue, there will be twice the size of urbanized areas by 2030 

and an additional 2.5 billion new urban inhabitants by 2050 (Elmqvist et al., 

2013; Seto et al., 2011). Urbanization represents a great challenge to human-

ity but at the same time it provides an important opportunity to develop and 

implement policies to promote more sustainable and livable cities (Elmqvist 

et al., 2015; Pickett et al., 2013). Although urban areas cover less than 3% of 

the global terrestrial surface, 60% of the global residential water-use has 

been attributed to cities (Grimm et al., 2008); and between 30.5 and 40.8 % 

of the world’s anthropogenic greenhouse gas emissions are caused in cities, 

while about 60-70 % of all global greenhouse gas emissions respond to the 

demand by urban inhabitants (Satterthwaite, 2010). As the places where the 

vast majority of people will be living in the 21
st
 century and where the power 

for decision-making is accumulated, cities can be seen as the forefront of 

shaping the future of the planet in the ‘Anthropocene’ (Crutzen, 2002; Stef-

fen et al., 2007; Rockström et al., 2009).  

In face of this global trend, one of the United Nations Sustainable Develop-

ment Goals is to “make cities and human settlements more inclusive, safe, 

resilient and sustainable” (United Nations, 2014b:11). Social inclusion and 

social equity have been persistent goals on the policy agenda for some time, 

but still remain unsolved (EC, 2014). From an environmental point of view, 

safer cities demand a better preparation for environmental extreme events 

such as droughts, flooding and heatwaves, whose frequency and intensity are 

expected to rise with human-induced climate change (IPCC, 2014). A key 

challenge for urban policy-makers is thus to promote policies that enhance 

urban resilience, which is to increase the adaptive and transformative capaci-

ty of cities to retain basic functions and identity in the face of shocks and 

transitions (Eraydin & Taşan-Kok, 2013; McPherson et al., 2015; Walker et 

al. 2006). Making cities more sustainable requires decreasing the degrada-

tion of ecosystems related to the demand by urban dwellers for land, envi-

ronmental goods and services, as well as reducing cities’ ecological foot-
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prints and associated ecological debts (Folke et al., 1997, Rees, 1992, Rees 

& Wackernagel, 1996).  

In Europe, urban population make up approximately 75% of the total popu-

lation, and even though urbanization trends are currently slower than in other 

parts of the world, by 2020 about 80% of the European population is ex-

pected to live in cities (EEA, 2010). Expansions of urban areas in Europe are 

caused by urban sprawl that puts adjacent ecosystems under growing pres-

sure (Kronenberg et al. 2013). In this context, decision-makers are paying 

growing attention to the sustainable management and restoration of urban 

and peri-urban green spaces (EC, 2015). A recent statement by the European 

Commission, namely the Commission’s communication ‘Green Infrastruc-

ture (GI) — Enhancing Europe’s Natural Capital’ (EC, 2013) and the Final 

Report of the Horizon 2020 Expert Group on 'Nature-Based Solutions and 

Re-Naturing Cities' (EC, 2015), indicate an important shift in the under-

standing of urban green spaces. In public policy discourse, urban ecosystems 

are increasingly portrayed as ‘green infrastructure’, a metaphor that captures 

the role that water and vegetation in or near the built environment play in 

delivering ecosystem services at different spatial scales (building, street, 

neighborhood, region) (Gómez-Baggethun and Barton, 2013). The view of 

urban green spaces is slowly changing towards a perspective “of green urban 

infrastructure for multipurpose benefits” (Gouglas & Ravetz, 2011) for the 

environment, biodiversity and humans (Tzoulas et al., 2007). For example, 

Konijnendijk et al. (2013) systematically describe the multiple benefits pro-

vided by urban parks, including for human health, species diversity and 

storm water regulation. From this perspective, the importance of urban green 

spaces for sustaining ecosystem services (ES) — ecosystem processes that 

are of benefit to humans (TEEB, 2010) — is increasingly highlighted 

(Elmqvist et al., 2015; Pauleit et al., 2011). Departing from the “utilitarian 

framing of beneficial ecosystem functions as services” in the late 1970s 

(Gómez-Baggethun et al., 2010), the ES approach has gained increasing 

importance since it was taken up and expanded by Gretchen Daily’s book 

The value of the world’s ecosystem services and natural capital (1997) and 

Robert Costanza and colleagues in Nature’s Services: Societal Dependence 

on Natural Ecosystems (1997). Bolund & Hunhammar (1999) were the first 

to describe the flow of benefits humans obtain from urban green spaces as 

urban ES. Securing sustained flows of ES has been firmly set on the interna-
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tional policy agenda over the last decade, in particular since the Millennium 

Ecosystem Assessment described a declining trend for 60% of the world’s ES 

(MA, 2005).  

The Millennium Ecosystem Assessment (MA) divided ES into supporting, 

provisioning, regulating, and cultural services (MA, 2005). Another com-

monly used classification of ES has been provided by The Economics of 

Ecosystem Services and Biodiversity, which divides ES into habitat, provi-

sioning, regulating, and cultural & amenity services (TEEB 2010). More 

recently, the Common International Classification of Ecosystem Services 

(CICES, 2015) has been developed, which distinguishes provisioning, regu-

lating / maintenance, and cultural services. In this dissertation, I largely uti-

lize the MA and TEEB classification, where supporting or habitat services 

are included as a separate category to highlight the importance of ecosystems 

to provide refuge to animals and plants and to maintain biodiversity and core 

ecological processes, including water and nutrient cycles (TEEB, 2010). 

Concordant with CICES, MA and TEEB classifications further describe 

provisioning ES, including the flow of food, drinking water, and raw materi-

al, regulating services including air quality, climate, moderation of extreme 

events and erosion prevention among others, and cultural ES, or “the nonma-

terial benefits people obtain from ecosystems through spiritual enrichment, 

cognitive development, reflection, recreation, and aesthetic experiences” 

(MA, 2005).  

The global trend of rapidly expanding urban areas (Seto et al., 2011) in-

volves that a growing share of the world population is decoupling from eco-

systems and their dynamics, both physically and cognitively (Gómez-

Baggethun & De Groot 2010). This is accompanied by a loss of awareness 

for the human dependency on ecosystems, in what Miller et al. (2005) have 

referred to as the ‘extinction of experience’, that impinges upon environmen-

tal stewardship. The stewardship of ES worldwide was described as one of 

the greatest challenges for policy-making, planning and management in the 

21
st
 century (Rockström et al., 2015) and the United Nations recently defined 

the need to “protect, restore and promote sustainable use of terrestrial eco-

systems” for the flow of benefits they sustain under the Sustainable Devel-

opment Goal for the next fifteen years (UN, 2014b:15). A society that is ever 

more urban and increasingly decoupled from ecosystems is losing awareness 

about the human dependency on healthy ecosystems for the provision of life-
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sustaining ES (Colding & Barthel, 2013; Miller, 2005). Built infrastructure 

such as pipelines and transport networks facilitate the access to ES and mar-

kets offer the possibility of accessing ES provided by ecosystems worldwide. 

This means that the generation of many ES consumed in cities, including the 

provision of drinking water, energy and food, air purification, waste dispos-

al, and recreation, are often provided at distant locations (Steel, 2013). Fur-

thermore, in cities, most ES are not directly obtained or enjoyed from nature 

as occurs in subsistence economies, but are ‘embedded’ in market products 

(e.g. imported food). Most ES are hence obtained from ‘anonym’ ecosystems 

in distant countries after going through multiple stages of transformation and 

distribution chains. In this manner, “the ecological contribution to the end-

product becomes masked by an increasingly de-localized economic process, 

that alienates the consumer from the links between the source ecosystems 

and the final goods and services that are consumed or enjoyed” (Gómez-

Baggethun & De Groot, 2010: 107). The complex, ecological processes, on 

which for example water and carbon cycles rely, remain invisible and in-

comprehensive to a wider urban population (Elmqvist et al., 2013). Conse-

quently, the provision of fundamental ES is often taken for granted, especial-

ly by urban inhabitants living in the most developed parts of cities. Uncon-

sciousness about the fundamental human dependencies on ecosystems caus-

es that less care is taken to support, maintain and create healthy ecosystems; 

the steady erosion of ES worldwide can be seen as a consequence (Miller, 

2005). The degradation of ecosystems and their services can thus be partly 

linked to the increasingly urbanized, global society and to the corresponding 

losses in ecological understanding and appreciation of environmental bene-

fits.  

In this context, the assessment of ES is increasingly used to raise societal 

awareness for nature’s fundamental role in sustaining human life on earth 

(Gómez-Baggethun & Barton, 2013). Renewed awareness of urban citizens 

for their dependency on life-sustaining ES may positively influence envi-

ronmental-friendly behavior and foster an urgently needed stewardship for 

the environment (Andersson et al., 2014; Colding & Barthel, 2013; Elmqvist 

et al., 2013; Miller, 2005). Lacking awareness for the importance of ES also 

impinges upon environmental governance (TEEB, 2010). Traditionally fo-

cused on ecosystem assessments, the ES approach needs now integration 
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into urban policy and governance (Kabisch, 2015; Primmer & Furman, 

2012).  

In their book Urbanization, biodiversity and ecosystem services, Elmqvist 

and colleagues (2013) attempt to raise stronger awareness for the value of 

ES and biodiversity in cities. Chapter 11 of the book, to which I have con-

tributed, systematizes the state-of-the-art knowledge on urban ES and asso-

ciated values (Gómez-Baggethun et al. 2013). Research on urban ES is in-

creasing rapidly. A recent review identified 217 studies addressing ES in 

cities (Haase et al. 2014). Notwithstanding the considerable and rapidly 

growing number of studies, Haase et al. (2014) find that most assessments 

are still focusing on a narrow spectrum of ES, most often regulating services 

such as local climate regulation (reduction of heat island effects), air purifi-

cation, and carbon sequestration. Frantzeskaki & Tilie (2014) also note an 

increased policy interest in regulating ES in cities. However, the limited size 

of urban green spaces often limit their capacity for providing regulating ser-

vices. For example, Baró et al. (2014) show that urban green spaces in Bar-

celona only sequester 0.47% of the carbon emissions and 0.52% of NO2 

emissions reported for the city of Barcelona. The focus on a limited spec-

trum of ES remains a major limitation for assessing the multi-functional 

character of urban green spaces and their capacity to sustain multiple ser-

vices to humans (Kronenberg et al. 2013). Furthermore, knowledge on urban 

ES remains largely fragmented and is often not readily available for an oper-

ationalization in environmental policy and governance (e.g. Primmer & 

Furman, 2012). Kabisch (2015) argues that an insufficient communication 

between different institutional actors limits awareness of the multiple bene-

fits provided by urban green infrastructure in green space governance in 

Berlin.  Urban environmental governance embraces all kinds of institutional 

arrangements by which people make decisions and share power (Folke et al., 

2005; Lebel et al., 2006; Ostrom, 1990). ES governance needs to integrate 

“multiple knowledge sources and engaging those actors who understand, 

manage and benefit from the services” (Primmer & Furman, 2012). This 

includes the institutions related to top-down decision-making and rules im-

plemented by institutional actors, such as urban planning departments and 

local governments, as well as rules and practices applying under community-

based management of green spaces, as for example described for urban gar-

dens (e.g. Bendt et al., 2013; Colding et al., 2013).  
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While studies on individual ES in cities are increasing, most studies on the 

topic have focused on limited value dimensions. For example, whereas eco-

logical and economic values have been broadly examined in the literature, 

description or measurement of symbolic, cultural, identity and other social 

values remain under-researched (Chan et al., 2012a, b). Filling the 

knowledge around the values of urban ES constitutes a major challenge for 

environmental governance and facilitates an implementation of the ES 

framework in policy-making, planning and management that makes stronger 

consideration of the ecological, social and economic values of urban green 

spaces (Haase et al., 2014; Kabisch, 2015).  

1.2 Research objectives 
The aim of this thesis is to investigate the multi-functionality of urban green 

spaces through their capacity to deliver ES and to examine how ES valuation 

can inform environmental decision-making and governance. Under these 

general goals three specific objectives are pursued. First, I examine, classify 

and characterize ES provided by urban green spaces (Chapter 2). Secondly, I 

scrutinize human values in relation to urban ES. This includes, (i) the exam-

ination of perceptions and preferences of urban ES (Chapter 3), (ii) the as-

sessment of the social, ecological and institutional contexts influencing the 

creation of these values (Chapter 4), and (iii) the combination of methods or 

‘valuation languages’ to understand the societal importance of urban ES, 

including monetary and socio-cultural (non-monetary) valuation approaches 

(Chapter 5). Finally, I indicate pathways for developing an ‘integrated valua-

tion’ of ES assessments to inform urban policy and governance through mul-

ti-criteria decision analysis (MCDA) (Chapter 6).  

Assuming a need for pluralistic value representation and the current domi-

nance of biophysical and monetary approaches in urban ES valuation (Haase 

et al., 2014), this dissertation mainly applies socio-cultural approaches to 

assess the values of urban ES, following the aim of advancing new frontiers 

in the integrated valuation of ES. Studies presented in Chapters 3, 4, and 5 

use socio-cultural valuation approaches, and are among the first applications 

of this method to assess ES from urban green spaces. Chapter 3 and Chapter 

4 rely on a two-step approach for the identification and valuation of ES. This 

innovative approach combines qualitative interviews and quantitative survey 

techniques. In Chapter 5, I will address in more depth the complementary 
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characteristics of monetary and non-monetary valuation of ES. As a conse-

quence of pluralistic value theories, tools have been demanded to systemati-

cally represent different ontological and epistemological perspectives of 

societal values in decision-making (Martínez-Alier et al. 1998, Robertson, 

2004). This is taken up in Chapter 6 by exploring MCDA for an integrated 

ES valuation within priority-setting in land-use policy and planning, with 

specific regard to the expression of values as ES supply and demand.  

By addressing these objectives the dissertation advances the knowledge fron-

tier on urban ES in at least three aspects. First, the multi-functionality of 

urban green spaces is assessed on the basis of empirical data. Secondly, val-

ues attached to urban green spaces are analyzed and further explored with 

regard to different perceptions, their emergence and valuation languages. 

Finally, the potential for the integration of ES values in urban governance is 

discussed. The research involves both qualitative and quantitative data and 

combines theoretical and empirical approaches from the fields of ecological 

economics, ES, social-ecological systems and urban ecology. Building on 

scientific literature reviews on urban ES and the application of MCDA in ES 

research (Chapters 2 and 6); empirical data on the perceived societal value of 

urban green spaces are presented and analyzed (Chapters 3 to 5). The disser-

tation not only advances scientific knowledge but also provides practical 

guidance for urban governance and green space policies. The dissertation 

lays out a framework for conducting an integrated valuation of urban ES to 

inform urban governance and decision-making (Chapter 6). In doing so, the 

dissertation provides a cross-disciplinary, policy-motivated and problem-

driven representation of research insights (Brouwer & van Ek 2004; Parson 

1995). While this dissertation is intended to advance the implementation of 

the ES concept in urban policy-making, planning and management, further 

steps are needed to make the concept fully operational, including the empiri-

cal testing of integrated valuation frameworks, such as MCDA, in planning 

processes. 

1.3 Conceptual and methodological framework  
Cities and urban areas are generally understood as an antipode to natural or 

rural ecosystems. However, this divide between the ‘urban’ and the ‘natural’ 

is increasingly seen an obstacle for a better understanding of the interrelated 

social and ecological process that characterize urban green spaces (Elmqvist 
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et al., 2013; James et al., 2009). The emerging research field of urban ecolo-

gy tries to overcome the classical divide between nature and city by merging 

ecosystem science with insights from urban planning to the understanding of 

cities as coupled social-ecological systems (Berkes & Folke, 1998; Niemäla 

et al. 2011; Pickett et al., 2008; Pickett et al., 2013). Urban areas and natural 

areas are thereby understood as integrated parts of the earth’s larger ecosys-

tems (Niemelä et al., 2011). Departing from this understanding, the bounda-

ries between cities and adjacent ecosystems become diffused, as do the lim-

its between urban areas and green spaces nested within them. Urban green 

spaces are thus understood as an integral component of the urban fabric 

characterized by social and ecological interrelations, interdependency and 

feedbacks (Andersson et al., 2014). From this conceptual understanding, ES 

from urban green spaces are understood as co-produced by nature and hu-

mans, at the interface between complex ecological and social processes (An-

dersson, et al. 2007; Andersson et al. 2014; Jansson & Polasky, 2010).  

The conceptual model adopted in this dissertation is the ES-cascade intro-

duced by Haines-Young & Potschin (2009), which builds on previous work 

unpacking the links between ecosystems and human well-being (e.g. De 

Groot et al. 2002; Boyd & Banzhaff 2007). The cascade model consists of 

five main elements: i. Ecosystem structure, ii) processes (or functions), iii) 

ecosystem services, iv) benefits and v) values. Ecosystem structure compris-

es all abiotic and biotic elements of an ecosystem (including those created by 

humans). Ecosystem processes or functions describe the relation between the 

structural components and define the potential or capacity of an ecosystem to 

provide ES (Haines-Young & Potschin, 2009). ES are then described as 

those ecosystem processes that are beneficial to humans. Benefits describe 

the positive effects on human wellbeing and values describe the human ap-

preciation of these benefits (De Groot, 2010; TEEB, 2010). In this way, the 

ES framework conceptually links ecological structures and processes of ur-

ban green spaces to human wellbeing and appreciation. In extension to the 

classical ES cascade model, information about human benefits and values 

may further create important feedback   to the governance of urban green 

spaces (see Figure 1.i). Such information may enable the governance of ur-

ban ecosystems, which is the decision-making embedded in policy, planning, 

management and civic practices, to shape the physical structure and process-

es of urban green spaces with regard to human wellbeing and appreciation. 
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The flow of urban ES is thus supported by the interfaces between the non-

living environment, living organisms such as plants and animals, as well as 

human perceptions and values which stipulate management practices (van 

Oudenhoven et al., 2012).  

 

 
Figure 1.i: Urban green spaces as coupled social-ecological systems.  

The figure depicts the conceptual framework adapted this dissertation, 

building on the ‘Ecosystem Service Cascade’ model (Haines-Young & 

Potschin, 2009). It covers the flow of ecosystem services sustained by the 

abiotic and biotic structure and processes of ecosystems and the human per-

ception and appreciation of these services. It further highlights that benefits 

and values of ecosystem services can inform urban policy and governance, 

which itself influences the provision of ecosystem services by shaping the 

physical structure and processes of urban ecosystems. 
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Following Gómez-Baggethun et al. (2013), this dissertation, endorses ‘value 

pluralism’ as a core foundation in the examination of values related to ES1. 

In the ES literature, ‘value’ has often been conflated with ‘monetary value’ 

(Chan et al. 2011; Gómez-Baggethun et al., 2014; Jax et al. 2013). In this 

dissertation, I embrace a broad definition of value suggested by De Groot et 

al. (2002; 2010), who equate ‘value’ to ‘importance’, that means, values are 

originated in the preferences, principles, virtues and objectives of individuals 

or groups of the society (Chan et al., 2012b; Costanza, 2000; Gómez-

Baggethun et al., 2014). The perspective of value pluralism, assumes that 

understanding the importance of nature involves dealing with multiple value 

dimensions that may be in conflict with each other and deserve distinct 

recognition (Gómez-Baggethun & Martín-López, 2015). The MA (2005), 

destinguishes ES values in three broad dimensions: ecological values, social 

values — also reffered to as ‘cultural values’ (Chan et al. 2012b) or ‘socio-

cultural values’ (Groot et al. 2002; Gómez-Baggethun et al., 2014 — and 

economic values. From an ecological economics perspective, ES values 

might be conceptualized in accordance with the three nested systems of sus-

tainability, i.e. ecological, social and economic systems (cf. Gómez-

Baggethun & Martín-López, 2015) (see figure 1.ii). Ecological values define 

the potential supply of ES (Martín-Lopez, et al. 2014). They are determined 

by the ecosystem structure and processes (De Groot et al. 2002) that define 

the ecological health and integrity of an ecosystem and determines its ca-

pacity to sustain ecosystem services over time (Gómez-Baggethun & Martín-

López, 2015; Pascual et al., 2010), thereby delineating the natural bounda-

ries for a sustainable provision of ES (Rockström et al., 2009). Social and 

economic values both express the human demand for ES, based on the ap-

praisal of individual or societal human preferences (Scholte et al., 2015). 

Comparing human supply and demand for ES can be an indicator for the 

(distant to) sustainability of a system (cf. Rockström et al., 2009). For urban 

areas it can generally be assumed that cities’ demand for ES exceeds the 

capacity of urban areas to provide ES (Folke et al., 1997; Baró et al., 2014). 

However, green space governance has often strong capacities to shape urban 

                                                      
1 Other global initiatives that emphasize the importance of recognizing multiple values related 

to ES are the Convention on Biological Diversity (CBD), The Economics of Ecosystems and 

Biodiversity (TEEB, 2010) and the Intergovernmental Platform on Biodiversity and Ecosys-

tem Services (IPBES, 2015). 
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green spaces with regard to human demands. Thereby the matching between 

supply and demand for ES might be improved, which increases the sustaina-

bility of urban areas and reduces their dependency and pressure on distant 

ecosystems.  

The assumption of value pluralism influences considerations on how differ-

ent values can be combined, compared or weighted against each other. The 

field of ecological economics has largely discussed the complementary and 

incommensurable character of different values (e.g. Chan et al., 2012b; Daly, 

1990; Martinez-Alier et al., 1998; Martín-López et al., 2014; Jax et al., 

2013). Value pluralism builds on the assumption that losses along one value 

dimension cannot simply be compensated or substituted by gaining more of 

other values (Gómez-Baggethun & Barton, 2013; Gómez-Baggethun & Mar-

tín-López, 2015). This is for example the case for ES that have a vital value 

for subsistence, such as food or drinking water supply (Sanon et al., 2012), 

as well as for many spiritual and religious values that some people deem 

irreplaceable and non-compensable (Chan et al., 2012b; Martinez-Alier et 

al., 1998), for instance, those attached to sacred forests (Daniel et al., 2012). 

In the face of urban developments, value pluralism also implies that specific 

values attached to urban green spaces may not be compensated or substituted 

by services provided by built infrastructure. The incommensurability of val-

ues stands in opposition to monist value theories assuming the possibility to 

aggregate values to single measurement rods, such as labor, money, energy 

or land (e.g. Munda 2008:35; Spangenberg & Settele, 2010). To the contra-

ry, value pluralism demands decision-making based on the representation of 

multiple values that embody different ecological, social and economic inter-

ests for nature and trade-offs between them (Gómez-Baggethun et al., 2014; 

Gómez-Baggethun & Martín-López, 2015).  
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Figure 1.ii: Ecosystem service values in the nested systems of sustaina-

bility.  

Ecological values determine the biophysical limits or the potential supply of 

an ecosystem to provide ecosystem services. Socio-cultural and economic 

values belong to the social system, which is a sub-system of the larger eco-

system. Socio-cultural and economic values express the human importance 

for ecosystem services, which can be interpreted as a demand for ecosystem 

services. The figure (adapted from Gómez-Baggethun & Martín-López, 

2015) also illustrates the lack of sustainability of an ecosystem in which the 

demand for ES exceeds the potential supply. 
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Valuation concerns the assessment, appraisal or measurement of the im-

portance or value of ES as foundations of human societies (Atkinson et al., 

2012, Dendoncker et al., 2013, Gomez-Baggethun & de Groot, 2010). The 

valuation of ES might serve different purposes including awareness raising, 

environmental accounting, priority setting, instrument design, and litigation 

in courts (Gómez-Baggethun & Barton 2013). In this dissertation, I aim for a 

stronger recognition for future operationalization of ES in urban governance 

through the valuation of ES from urban green spaces. Consequently, aware-

ness raising and priority setting are the main goals for which ES valuation is 

used in this thesis. The valuation of urban ES can be conducted by making 

use of different methodological approaches (Martín-López et al., 2014; 

Gómez-Baggethun et al., 2014; see Figure 1.iii).  

Figure 1.iii: Methodological toolbox for an integrated valuation of eco-

system services which considers non-monetary and monetary valuation 

methods and the value-pluralism (adapted from Gómez-Baggethun et al. 

2014). The link of certain valuation methods with certain value dimensions 

represents broader connections and should not be seen to be exclusive. For 

example, it is technically possible to use economic valuation methods or 
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preference ranking methods to value ecological and cultural aspects and 

integrated (economic) approaches such as Cost-Benefit-Analysis (CBA) or 

Multi-Criteria-Decision-Analysis (MCDA) can cover different value dimen-

sions.  

 

The potential supply of ES is accounted for through different kinds of meth-

ods communicating nature's value in biophysical terms, such as energy or 

material flow accounting. Biophysical mehtods currently dominate the as-

sessment of urban ES (Haase et al., 2014), and the biophysical capacity of 

urban green spaces to supply ES is increasingly taken into consideration. An 

example is the study previously mentioned by Baró et al. (2014), which used 

the iTree model to assess the biophysical capacity of urban green spaces to 

sequester carbon and reduce air pollution, such as CO, NO2, O3, SO2, and 

PM-10.  

 

The demand for ES is assessed through expressions of human appraisal and 

preferences, to date, most commonly assessed through monetary valuation 

methods (Scholte et al., 2015), such as travel-cost-method (applied in Chap-

ter 5), contingent valuation, and choice experiments (Atkinson et al., 2012). 

Monetary valuation — also constituting an important approach to the valua-

tion of ES in cities (Haase et al., 2014) — was established on the grounds of 

classical economic theory and its focus on individual utility (Gómez-

Baggethun & Martín-López, 2015). Making values of ES explicit in mone-

tary terms allows for their accountance in market systems, it is also expected 

to integrate ecological principles into urban planning and management (Seto 

et al., 2013). For example, monetary valuation has often been used for deci-

sion-making based on the aggregated monetary value of costs and benefits 

(Cost-Benefit-Analysis). The current dominance of monetary valuation ap-

proaches in ES assessments has raised important ethical concerns, for exam-

ple for the role this may play in paving the way for commodification of na-

ture (Gómez-Baggethun & Ruiz-Pérez, 2011; Kosoy & Corbera 2010; Jax et 

al. 2013). The critics also warn that monetary valuation can reduce citizen 

principles and convictions into consumer preferences (Spash, 2007; Vatn, 

2009), ignore ecological thresholds and distributional impacts (Wegner & 

Pascual, 2011; Farley, 2012), and erode intrinsic motivations for conserva-

tion (Neutreleers & Engelen, 2015). Chan et al. (2012b) identified an obsta-
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cle in the wider implementation of the ES framework if intangible social and 

cultural values are not better accounted for. To fill this gap, an increasing 

body of currently emerging literature attempts to describe the human de-

mand for ES through non-monetary valuation approaches. Non-monetary 

valuation of ES — called by this term in delineation to the pre-dominance of 

monetary valuation approaches — embeds a broad range of methodological 

approaches to elicit ES values (including also biophysical assessments de-

scribing the supply of ES), without building on consistent conceptual and 

philosophical foundations (Chan et al., 2012a; Kelemen et al. 2014; Kenter, 

2014) (see Figure 1.iii). A consolidated classification of non-monetary val-

uation approaches describing the demand for ES is still lacking, and “divid-

ing the large group of non-monetary valuation methods into subgroups ex-

pressing the different ontological and epistemological foundations … is de-

sirable for both theoretical and methodological clarity” (Gómez-Baggethun 

et al., 2014). Kelemen et al. (2014) provide a classification based on meth-

odological similarities, including quantitative, qualitative and deliberative 

approaches. Scholte et al. (2015) distinguish valuation approaches assessing 

revealed values and stated values. The former includes qualitative and inter-

pretative methods, such as storytelling sessions or participatory mapping 

sessions (Kenter, 2014).  

Within the large group of non-monetary valuation approaches describing the 

ES demand, socio-cultural methods for valuation — labeled under the um-

brelly term of ‘socio-cultural valuation’ — have recently been highlighted 

for examining the importance people, as individuals or groups, assign to ES 

through (non-monetary) quantitative preference rankings embedded in sur-

veys and interviews (Christie et al., 2012; Calvet-Mir et al. 2012; Gomez-

Baggethun et al. 2014; Martín-López et al. 2012; Sijtsma et al., 2013). Socio-

cultural valuation methods are based on research regarding the “subjective 

well-being value of green spaces” (Kenter, 2014) and have, been applied to 

value ES from different ecosystems (Martín-López et al. 2012), such as agri-

cultural landscapes (Soy-Massoni et al., 2015) and rural vegetable gardens 

(Calvet-Mir et al., 2012). 

 

In order to appraise the pluralism of values related to ES, the thesis adopts a 

perspective of integrated valuation (Gómez-Baggethun & Martín-López, 

2015). An integrated valuation involves the effort for synthesizing; interpret-
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ing and communicating knowledge about the multiple values of ES for in-

formed decision-making (cf. Gomez-Baggethun et al., 2014). In urban areas, 

an integrated valuation approach is manifested by considering (i) multiple 

social actors as groups or individuals, (ii) different knowledge systems, in-

cluding scientific and lay knowledge, as well as (iii) different valuation lan-

guages and methodological approaches by which values are expressed 

(Gomez-Baggethun et al., 2014). In this context, it is crucial to note that 

“valuation methods are not neutral tools that simply ‘reveal’ pre-existing 

perceptions about ES and associated values as they also have frame effects 

that shape these perceptions and values” (Martín-López et al., 2014; cf. 

Chapter 3). It has for example been argued that ecological values related to 

complex functions and processes are insufficiently captured in monetary 

terms (Kosoy & Corbera 2010). Aggregated values, for example in terms of 

energy or money, usually exhibit towards social equity (e.g. Munda 2008; 

Spangenberg & Settele 2010). Chan et al., (2012a, b) argue that intangible 

values and non-use values, for example related to place making, place at-

tachment and community cohesion (Altman & Low 1992) — which to date 

are insufficiently considered within the ES framework and ES assessments 

—  require the introduction of valuation approaches based on methods from 

the social sciences. Qualitative (non-monetary) valuation approaches may be 

better able to deal with power relationships and discuss unequal distributions 

of ES values among different groups in society. In contrast to monetary val-

uation based on the assumption of rational choices for individual utility 

(Parks & Cowdy 2013), quantitative valuation approaches from the social 

sciences, such as socio-cultural valuation, allow to assess both “self-

oriented” and “other-oriented” values, i.e. values attached to ES for the sake 

of others (Scholte et al., 2015). Yet, socio-cultural valuation embeds its own 

limitations, such as the reliance on beneficiaries as “valuers” (further dis-

cussed in Chapter 3). From the perspective of a pluralistic value theory, de-

cision-making should thus not exclusively rely on a single valuation ap-

proach, but combine different methodological approaches that reveal differ-

ent types of information (Martín-López et al. 2014). 

1.4 Case study 
The dissertation is based on empirical data collected from urban green spac-

es in Barcelona, Spain. With over 4 million inhabitants in the metropolitan 
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area Barcelona stands among the 20 largest agglomerations in Europe and is 

the second largest city in Spain. Barcelona shares typical characteristics of 

major European Mediterranean cities, including high population density (160 

inhabitants/ha), low levels of available green areas (6.82 m
2
 green-

ery/inhabitant in the urban fabric) and considerable pressure on adjacent 

ecosystems from urban sprawl (Barcelona City Council, 2013; Fuller & Gas-

ton, 2009; IDESCAT, 2013). Barcelona fringes are characterized by the in-

land mountain range of Collserola in the West (embedding 8,000 ha green 

spaces of which 1,795 ha belong to the city’s administration) and the estuar-

ies of river Besos and Llobregat in the North and in the South respectively. 

While the Northern fringe is strongly urbanized, the Southern parts of the 

metropolitan area are characterized by a land-use mix, including considera-

ble areas of local agricultural production (Paül & Tonts, 2005). The Western 

fringe embeds considerable urbanizations but also protected areas of shrub 

and forest vegetation. In the West, Barcelona borders the Mediterranean Sea, 

although anthropogenic activities, such as harbor extensions, continuously 

reshape the coastline (Barcelona City Council, 2013). Given the small avail-

ability of green areas, the Barcelona City Council launched in 2013 Barcelo-

na’s Green Infrastructure and Biodiversity Strategy (Barcelona City Coun-

cil, 2013). This strategic policy document aims at developing an integrated 

planning of multi-functional urban green spaces as parts of the city’s infra-

structure. This objective constitutes a momentum, where policy-makers and 

planners are open to novel and more holistic perspectives that integrate ES in 

the consideration of green spaces. 

This dissertation specifically concentrates on ES from green spaces in the 

city’s urban core, which is home to about 1.62 million inhabitants 

(IDESCAT, 2013). With the exception of the sea, blue areas, such as rivers 

or lakes, are rare in the urban core, and the most important green areas are 

trees located on streets, private gardens, urban parks and urban gardens (Bur-

riell et al., 2006; Barcelona City Council, 2013). The latter two will be ad-

dressed in more depth in the following chapters. Urban parks are important 

components in the mosaic of urban green infrastructure in cities and have 

been highlighted for the multiple benefits they provide to urban inhabitants 

(Konijnendijk et al., 2013). Since the beginning of the 20
th
 century, urban 

green space planners in Barcelona have prioritized the creation of urban 

parks, and today they make up almost 30% (1076 ha) of the city’s green 
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spaces, while another 50% belong to the peri-urban forest of Collserola and 

20% are private gardens (Barcelona City Council, 2013). Among the 46 

larger urban parks (> 5 ha) in Barcelona, I specifically address Park Mont-

juïc, the city’s largest park, which outstanding importance is proven by over 

16 million annual visits (Barcelona City Council, 2010). The other target 

areas are urban gardens. Historically, horticultural gardens have been of 

critical importance for cities in moments of crisis, such as wars and envi-

ronmental disasters. Although the importance of urban gardens is primarily 

associated with their capacity to supply food (e.g. Barthel & Isendahl, 2013), 

their importance also relates to their capacity to strengthen the social urban 

fabric and to provide non-material benefits, such as recreation and learning 

opportunities (Lawson, 2014). Chapter 2 depicts these benefits in detail. 

Over the second half of the 20
th
 century, horticultural gardens and urban 

parks followed opposite developments in Barcelona. Horticultural gardens 

were increasingly replaced by built infrastructure and marginalized to the 

urban fringes (Camós et al. 1982; Domene & Saurí, 2007). The urban sprawl 

there, caused important reduction in horticulture land, as for example report-

ed for the municipality of Rubi where about 70% of vegetable gardens where 

replaced between 1987 and 1999 (Domene, 2000 cited in Domene & Saurí, 

2007). By the 1990s almost all arable land was erased within the municipal 

boundaries and today only about 30 ha of horticultural gardens (excluding 

family and school gardens) exist within the municipal boundaries, account-

ing for about 1 % of all public green areas and not more than 0.3 % of the 

city’s total surface (Barcelona City Council, 2013). These small areas are the 

fruit of various attempts to re-establish urban gardening in the city, both by 

the municipal green space department and by civic initiatives, which are 

becoming increasingly popular since the economic crises in 2008.  

1.5 Thesis description  
The thesis consists of a compilation of five scientific articles. These include 

one book chapter and four papers, presented as individual manuscripts that 

compose the core of the dissertation. As a compilation of stand-alone publi-

cations each Chapter is independently readable. For the same reason, certain 

degrees of repetition in the background information and case study descrip-

tions have been unavoidable. At the time of writing, Chapter 2 was in press 

as a Chapter of the book “Urban gardens in Europe” (offspring of the COST-
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Action TU1201 “Allotment gardens in Europe”). Chapter 4 was invited for 

the submission to a special issue in Landscape and Urban Planning. Chap-

ters 3 and 6 were accepted in Environmental Science and Policy with minor 

revisions, and Chapter 5 has already been published in Ecosystem Services.  

All publications underlying the single Chapters, except Chapter 3, have been 

written under my personal lead with contributions by other authors as listed 

under each Chapter. The idea for Chapter 2 emerged from the ecology work-

ing group as part of the EU-COST Action TU1201 “Allotment gardens in 

Europe”. I led the designing and the writing of the chapter in collaboration 

with two leading co-authors Monika Latkowski and Erik Gómez-Baggethun. 

Chapter 3 is the only Chapter in which I am not the first author. The article 

resulted from data partly gained through a Master dissertation (Camps-

Calvet, 2014), supervised by Erik Gómez-Baggethun and myself and con-

ducted by Marta Camps-Calvet, who kindly agreed to include this publica-

tion as a Chapter of this dissertation. The Chapter contains my substantial 

contribution in all phases of its development, but especially in the selection 

of methods, data collection, writing, and, to a smaller extend, in the data 

analysis.  

Each Chapter addresses different challenges in the integrated assessment and 

valuation of urban ES in the context of urban environmental governance. So 

doing, the dissertation examines urban ES from different angles. In the fol-

lowing, an overview of the dissertation structure is provided, summarizing 

the single Chapters and explaining how they relate to each other. An over-

view of the main characteristics of the five Chapters is given in Table 1.i. 

Chapter 2 provides a literature review on the ES provided by urban gardens 

in Europe. The study illustrates the capacity of the ES concept as an interdis-

ciplinary framework to examine the multi-functional character of urban 

green spaces. It highlights the potential of the framework to raise awareness 

about the social importance of urban ecosystems and basis for a stronger 

recognition of the value of urban green infrastructure in urban policy and 

planning, and the importance of green space management for the steward-

ship of ES.  

Chapter 3 provides the first empirical contribution in the dissertation and is 

based on a research that assesses multiple benefits and values in urban gar-

dens in Barcelona, Spain. Through a socio-cultural valuation approach the 

perception of benefits and values by urban gardeners are examined. Results 
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from this study affirm findings from Chapter 2, regarding the wide spectrum 

of ES sustained by urban gardens, with a special emphasis on its capacity to 

produce and sustain cultural ES. The finding of multiple benefits suggests 

the promotion of urban gardens as a promising strategy to increase human 

well-being in cities. For example, the study identifies elderly people, mi-

grants, and lower income groups as the main beneficiaries of ES provided by 

the urban gardens of Barcelona; illustrating a potential for urban gardens to 

buffer social exclusion in cities, especially in times of economic crisis. In 

addition, the study found a range of benefits that, to the reach of my 

knowledge, have not previously been described in the context of ES, such as 

place-making, i.e. increasing the quality of places through cooperation (cf. 

Healey, 2007), and biophilia, i.e. satisfaction related to see life blooming (cf. 

Wilson 1984). Results indicate the importance of the social context as foun-

dation for benefits and values from urban green spaces, which is further ex-

plored in Chapter 4.  

 

Table 1.i: Characteristics of Chapters 2-6. 

 Study type UES 
Value 

dimension 

Study 

focus 

Green 

space type 

Chapter 2 Review Multiple N.A. Benefits 
Urban 

gardens 

Chapter 3 Empirical Multiple 
Socio-

cultural 

Benefits/ 

value per-

ception  

Urban 

gardens 

Chapter 4 Empirical Multiple 
Socio-

cultural 

Value for-

mation 

Urban 

gardens 

Chapter 5 Empirical Cultural 

Socio-

cultural / 

economic 

Value di-

mensions 
Urban park 

Chapter 6 
Conceptual 

/ Review 
multiple Multiple 

Value inte-

gration 
Multiple  
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Figure 1.iv: Overview of Chapter II-VI in the conceptual framing of the 

dissertation. 

The thesis consists in five individual manuscripts (Chapters 2-6). Chapter 2 

describes multiple benefits humans obtain from urban ecosystems. Chapter 3 

assesses benefits and related values as perceived by urban citizens. Chapter 

4 examines the foundation of ES values with regard to governance institu-

tions and ecosystem properties. Chapter 5 addresses different value dimen-

sions, in which ES are perceived and assessed. Chapter 6 elaborates a con-

ceptual framework for an integrated valuation of ES in urban planning and 

examines potential tools for its operationalization.  

 
Building on the findings from Chapter 3, Chapter 4 assesses the context de-

pendent emergence of ES values through examining interfaces between so-

cial and ecological properties of urban gardens. Data was obtained through 
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interviews, field observations and remote sensing in Barcelona, Spain, and 

urban gardens are characterized with regard to various properties, such as 

gardeners’ demographic profiles, property rights, management, and land-

cover. Statistical approaches, including cluster analysis and a non-metrical 

dimensional scale (NMDS) approach were applied to scrutinize diverging 

value perceptions by different beneficiary groups and in different types of 

gardens. Findings illustrate the social-ecological co-production of ES and 

related benefits and values, and highlight urban gardeners as stewards of 

these ES. Contrary to the traditional view of ES being produced solely or 

primarily by ecosystems, the article uncovers the importance of social dy-

namics behind the generation of ES. In addition to demographic factors, the 

study shows that the institutional environment (rules and norms) and man-

agement regimes of urban gardens have a strong influence on the perception 

of ES values. This finding provides evidence for the capacity to improve 

human-wellbeing through appropriate governance of ES, which is the major 

conceptual assumption underlying Chapter 6. The study further illustrates 

that ES values provide crucial knowledge for adaptive governance and the 

management of urban green spaces, something addressed more in detail in 

Chapter 5. 

Chapter 5 combines different valuation methods to assess the importance of 

urban ES, thereby exploring another aspect of the pluralism of values and the 

applicability of integrated valuation approaches to assess ES provided by 

urban green spaces. Based on a case study at Montjuïc, Barcelona’s largest 

urban park, this study exclusively focusses on cultural ES. Data is assessed 

through a survey among park users by means of an economic travel-cost 

method and a socio-cultural valuation approach, based on Likert-scale rank-

ings. Results allow for the comparison between values derived through mon-

etary and socio-cultural (non-monetary) valuation in relation to different 

land-uses and management regimes. Findings outline the importance of dif-

ferent land-use types and management regimes for the generation of ES and 

related values; thereby reinforcing results from Chapter 4. Furthermore, the 

study demonstrates considerable differences between the results obtained 

from monetary and socio-cultural valuation. For example, environmental 

education shows a relative low monetary value based on individual utility, 

but an outstanding value in socio-cultural terms, epistemologically also in-

cluding other-oriented values. It thereby demands urban planning and man-
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agement to consider complementary value dimensions in urban green spaces 

and the services they produce. This is a crucial empirical insight for the con-

ceptual considerations developed in Chapter 6. 

Finally, in Chapter 6, I develop a conceptual framework for the integrated 

valuation of ES using multi-criteria decision analysis (MCDA). The concep-

tual framework links the ES cascade model to the policy cycle, including 

agenda setting, policy development, policy assessment, decision-making and 

policy implementation. The framework makes allowance to findings from 

the previous Chapters and conceptualizes the role of governance in sustain-

ing ES from urban green spaces, using a planning example from Berlin as 

illustration. The Chapter further explores the use of MCDA as a tool for the 

integrated valuation of ES in urban land-use planning, whereby findings 

from Chapters 2, 3, 4, and 5 about multiple ES and the pluralism of values 

are core considerations. Based on a review of studies that applied MCDA for 

ES assessments guidelines for the integrated valuation of ES by MCDA are 

developed. This includes insights into the stages of problem definition, 

stakeholder engagement, definition and weighting of ES criteria and prioriti-

zation of alternatives. However, the study also demonstrates that besides 

broad general steps, there is no blueprint for ES assessments by MCDA, and 

the consideration of value pluralism demands assessments that are tailored to 

specific decision-making contexts. 

Figure 1.v illustrates the overarching structure of the dissertation and the 

position of each Chapter within this structure. 

1.6 Discussion  
In this section, I will discuss the main findings from the dissertation. The 

section is structured as follows. First, I discuss the evidence shown from my 

studies on the multi-functionality of urban green spaces via ES delivery. 

Secondly, I will underline the dissertations’ advances in the practical consid-

eration of value pluralism in ES. Finally, I will discuss the implications of 

the dissertation for an integrated valuation of ES in priority setting and urban 

governance. 

1.6.1 Multi-functionality of urban green spaces  

Urban ecology recognizes the role of green areas as important pieces of the 

urban fabric (Cressey, 2015). The concept of green infrastructure embeds the 
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connotation of multi-functionality of urban green spaces. This dissertation 

provides evidence for the multi-functionality of urban green spaces and 

characterizes the multiple ES that urban green spaces sustain, especially 

cultural ES. For example, the review conducted in Chapter 2 as well as the 

empirical assessment of benefits in Chapter 3 provides new evidence for the 

wide range of ES provided by urban gardens, such as experiences of nature 

sense of place and social cohesion as well as environmental learning. The 

provision of multiple benefits is an important difference between green in-

frastructure and the use of technical or civil engineering solutions to urban 

demands (cf. Elmqvist et al., 2013). Where engineering solutions are gener-

ally designed to address a single problem, green infrastructure may cost-

efficiently address and contribute to different demands in parallel. For ex-

ample, levees are the civil engineering approach to protect cities from flood-

ing events. While an increase in coastal wetlands may serve as good a levees 

against storm surges and waves (Costanza et al., 2006), it may, in addition, 

provide an affluent filter, habitat for species and opportunities for recreation-

al uses. The predominance of a “modernist ideology” in urban planning and 

design since the 1950s favored civil engineering based solutions (Elmqvist et 

al., 2013) and still constitutes an obstacle for a stronger implementation of 

approaches based on the notion of urban green infrastructure. Under the nar-

row focus on single problem solutions, green infrastructure will often appear 

less efficient. Hence, the full potential of urban green infrastructure can only 

be recognized under a holistic perspective that acknowledges the multi-

functionality of urban green spaces as a foundation to multiple human bene-

fits. Using an ES framework facilitates the collection and communication of 

scattered information about the contributions of urban green spaces to hu-

man well-being under a common conventional frame. Experiences from 

Barcelona show the ES approach to be very intuitive to beneficiaries, urban 

planners and policy-makers (Chapter 3). Furthermore, the awareness about 

multiple benefits identified in urban gardens allowed further questioning the 

origin and the generation of ES (Chapter 4). Therewith, additional sensitivity 

was raised by gardeners for the underlying structure and processes that ena-

bled the ES (including both social and ecological aspects). Such awareness 

enables practices to sustain ES and is crucial for civic stewardship of ES. 

Yet, awareness raised through the presented studies is not limited to the ben-

eficiaries. Strategic planners in the City Councils green space department 
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were strongly welcoming the assessment of multiple values from urban gar-

den. This information is supposed to enable them to defend public gardening 

initiatives in front of other departments and local politicians. Benefits as-

sessed in Chapter 2 confirmed that the policy push to create new gardens not 

only matches its main objectives to provide social inclusion and recreational 

activity to elders, but also created new awareness about multiple (cultural) 

ES that were simultaneously provided, which planners were not fully aware 

of before. The ES approach has thus shown itself capable of facilitating 

awareness raising for the importance of multi-functional green spaces at two 

levels: (i) among beneficiaries (in this case urban gardeners), and (ii) among 

practitioners and policy makers, who recognized the usefulness of the ES 

concept as a tool to communicate green infrastructure benefits across de-

partmental boundaries (cf. Kabisch, 2015). For Barcelona the awareness 

raised can be expected to positively influence the local stewardship for urban 

gardens, both at the level of practitioners as well as at the level of policy-

makers and planners. At the planning level, insights on multiple benefits 

from urban gardens and parks may contribute to foster further debate about 

green infrastructure policies in Barcelona. Currently the objectives for green 

infrastructure creation and maintenance are still narrow, dominated by recre-

ation, aesthetics and habitat connectivity. The studies presented in this thesis 

justify an expansion of the objectives related to green infrastructure strate-

gies, which may enhance their use as alternative or complement to techno-

logical solutions in urban planning.  It has been argued that addressing the 

ES provided by urban green spaces may raise awareness for cities’ and citi-

zens’ interconnections and dependencies on the non-human nature with other 

parts of a global ecosystem. Such awareness would be important and desira-

ble in the face of an urgent need for stewardship of ecosystems worldwide 

(Miller et al., 2005). However, the extent to which a general awareness for 

the human dependency on natural ecosystems can be raised through the val-

uation of urban ES remains unclear from the studies presented. 

It should be noted that using an ES approach to highlight multi-functionality 

of urban GI as suggested by Pauleit et al., (2011) and as conducted in Chap-

ters 2 and 3, does not cover all relevant values from urban nature. Given its 

anthropocentric focus, an ES approach departing from a focus on benefits 

may overlook important functions of urban ecosystems (especially if they 

are not connected to human well-being, such as soil formation and water 
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cycles) as well as intrinsic values of nature and biodiversity (Jax et al., 

2013).  

1.6.2 Value pluralism and the lack of understanding in human de-

mands    

ES assessments in cities have widely focused on ES supply, i.e. on the bio-

physical capacity of urban green spaces to sustain ES (Haase et al. 2013). 

Demand is at best assessed through monetary valuation, while non-monetary 

valuation approaches articulating multiple, intangible ES provided by urban 

green spaces are still lacking and remain uncondiered by policy-making and 

planning in cities. Yet, in addition to the important knowledge on the limited 

capacity of urban green spaces to supply ES (Stott et al., 2015), a diversified 

understanding on ES demands provides crucial information to steer urban 

priority setting and decision-making on land-uses. Such understanding, I 

argue, will help to better inform policies aimed at enhancing urban sustaina-

bility, resilience and citizens’ wellbeing. First, land-uses and the correlated 

ES supply in urban areas adapted to citizen ES demands may increase urban 

sustainability. If the local provision of ES is adapted to the demand, the ‘im-

port’ of ES to cities may decrease, and this will most probably (in the ab-

sence of rebound effects) lower the pressure on distant ecosystems and de-

crease environmental degradation taking place through teleconnections (Seto 

et al. 2012), i.e. the ecological exploitation of distant ecosystems for the 

supply of ES to cities (Hubacek et al., 2009). When thinking about ‘sustain-

able cities’, it is however important to note that the capacity to generate ES 

within urban areas is limited (e.g. Baró et al., 2014). Self-sustainability of 

urban areas in terms of ES supply covering the demand is unlikely to be 

reached in most cities, in particular in dense cities such as Barcelona. Con-

sequently, the protection and restoration of urban ecosystems will not substi-

tute the stewardship for healthy ecosystems elsewhere. Secondly, adapting 

urban green spaces based on a better understanding of ES demands and a 

partial decrease in the dependency of cities on distant ecosystems may also 

enhance urban resilience (Mc Phearson et al., 2014). Environmental ex-

tremes and wars often strongly affect transport networks and can thereby 

jeopardize the supply of crucial ES, such as food, water and raw materials. 

In addition, citizens’ purchasing power may be lowered in moments of eco-

nomic crisis, which lowers the capacity to obtain commodified ES from dis-
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tant sources. In the case of minor crisis this can for instance affect the capac-

ity to go on vacation and achieve recreation, in more extreme cases often 

observed throughout history it may threaten the capacity to guarantee the 

food supply and cause famines (Barthel & Isendahl, 2013). Thirdly, green 

spaces adapted to ES demands will also have direct improvements for human 

health and well-being in cities. The example of urban gardens in Barcelona 

shows that even small green spaces sustain a broad range of ES  if they are 

adapted to the beneficiaries’ demands. The communication of ES values 

expressing the societal demand for ES has been addressed at the heart of this 

dissertation. In addition to the ontological and epistemological considera-

tions made in 1.3, the dissertation raises new challenges for the operationali-

zation of ES values in urban priority setting and urban governance, but it 

also provides a diversified understanding of ES values in cities. Results from 

Chapters 3, 4, and 5 provide empirical insights on (i) diverging perceptions 

of values, (ii) context dependency of values and (iii) complementarity ofval-

uation languages.  

Diverging perceptions of value  

Scholte et al. (2015) summarize ‘valuers’ personal characteristics (as indi-

viduals or groups) as one of the main determinants for the perception of ES 

values. Chapter 3 illustrates the high appreciation of urban gardens with 

regard to the ES they provide. Findings from Chapter 2 and 3 show that cul-

tural ES are most widely perceived and appreciated in urban areas, thereby 

confirming insights from socio-cultural valuations in other cultural land-

scapes (Daniel et al., 2012; Plieninger et al., 2013) and reinforcing previous 

indications that socio-cultural valuation approaches are required to appraise 

the values of cultural ES (Gómez-Baggethun & Martín-López, 2015). Value 

perceptions are not homogenous across different individuals or societal 

groups; values held for ES may for example change with educational back-

ground, age, and gender, only to name a few relevant variables (Bieling et 

al., 2014; Castro et al., 2011, Martín-López et al. 2012). Annex 6 shows 

unpublished results from socio-cultural values obtained at Park Montjuïc in 

Barcelona. These results underline the diverging appreciation of urban ES by 

local experts, neighbors to the park, Barcelona citizens, as well as national 

and international tourists. Differences in the values, based on a socio-cultural 

valuation approach, are however relative small with higher appreciations for 
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habitat for by experts species, and for air quality regulation by neighbors. 

Also Chapter 4 shows a different appreciation of ES from urban gardens 

with regard to the sex, age and origin of the beneficiaries. The consideration 

of social differences in the perception of values has therefore been highlight-

ed as a democratic requirement to inform urban policy and planning (Chiesu-

ra & Martínez-Alier, 2010).  

From such different perceptions and under the consideration of social equity, 

important difficulties emerge to identify the relevant population of ‘valuers’ 

(Spash, 2008) to inform urban policy and governance. The survey-based, 

socio-cultural valuation used in the case studies of Chapter 3, 4 and 5, ad-

dressed only garden and park users as beneficiaries and ‘valuing’ individu-

als. Values held by citizens who do not use parks or gardens remain thus 

unconsidered. A further limitation in the applied approach consists in the 

exclusive examination of individual values, while many scholars argued that 

especially intangible cultural values can better be elicited through delibera-

tive group valuation (Atkinson et al., 2012; Kenter, 2014; Kenter et al., 

2015). It has further been argued that deliberative valuation makes stronger 

allowance to the public good character of many ES and urban green spaces 

(Colding & Barthel, 2013; Ostrom 1990:23) which escapes individual valua-

tion. This supports our conclusion from Chapter 6, where the broader use of 

deliberative approaches for valuation is recommended. However, also delib-

erative valuation approaches have drawbacks for practical application in 

priority setting showing difficulties in the involvement of larger social 

groups. 

Context dependency of values  

Values attached to ES are assumed also to depend on the specific ecological, 

social and economic contexts (Chan et al. 2012; Scholte et al. 2015). Chapter 

4 underlines different factors underlying the formation of values beyond the 

characteristics of individuals and social groups. Results indicate that socio-

cultural values of ES from urban gardens are especially sensitive to the insti-

tutions governing their generation, i.e. the rules, norms and practices, in 

place, including different property rights and management regimes. The 

implication of this finding are at least threefold: First, it underlines the con-

text dependency of socio-cultural ES values (Chan et al. 2012; Scholte et al. 

2015), which - in the light of priority setting - requires critical consideration 
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of value transfer approaches, as commonly used for economic values. Sec-

ondly, results from Chapter 4 reinforce the hypothesis of ES and related 

values as being co-produced between social and ecological factors and the 

importance of understanding urban green spaces as social-ecological systems 

(Andersson et al. 2007; Jansson & Polasky, 2010). However, results also 

indicate that ecological and social factors may influence different ES, where 

social factors seem to have a stronger influence on cultural ES, while ecolog-

ical and biophysical characteristics, e.g. plot size, relate more strongly to 

supporting and regulating ES. Thirdly, the results indicate illustrate the criti-

cally important role for green space governance in the generation of ES val-

ues (cf. Gómez-Baggethun & Kelemen 2008). Governance of urban ecosys-

tems seems to influence ES values in two different ways. On the one hand, it 

provides the institutional molds for the management practices that shape 

green space structure and functions, which in turn influence the ecological 

value of urban green spaces (Stott et al., 2015). On the other hand, rules in 

use, such as the regulation of access seem to directly shape the demand for 

ES, regardless of the physical shape of the green space. From our results, 

causal relation between governance institutions, such as property rights, and 

the importance of ES remain speculative. Yet, the result that institutions 

influence ES values, and vice versa suggests the need to gain better under-

standing of the institutions involved in the governance of urban green spaces 

(Dietz et al., 2003). 

Complementarity of valuation languages 

Different methodological approaches are supposed to influence the articula-

tion of ES values (Martín-López et al. 2012). Chapter 5 reinforces theoretical 

and empirical considerations regarding the differences between monetary 

and non-monetary (socio-cultural) valuation approaches (Gomez-Baggethun 

& Martín-López, 2015). While monetary valuation often fails to capture the 

less tangible social and ethical concerns,(Chan et al., 2012a, b), results from 

this dissertation suggest a stronger capacity of socio-cultural valuation ap-

proaches to capture ‘others-oriented’ and non-utilitarian values (e.g. intrin-

sic, deontological, and relational values) as underlying motivations for envi-

ronmental stewardship.An example is the value of Montjuïc for environmen-

tal education (Chapter 5). While its monetary value — expressing the park 

users’ individual utility — is low, the value obtained through socio-cultural 
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valuation is high due to the importance given to the benefits from environ-

mental education provided to others. However, despite some apparent ad-

vantages over monetary valuation in addressing cultural ES, social-cultural 

valuation approaches are also not immune to limitations. Some specific re-

strictions of socio-cultural valuation approaches, such as a potential bias in 

the survey-technique to overestimate the value of cultural ES (Calvet-Mir et 

al., 2012), have been raised in Chapters 3 and 4. A major drawback for the 

communication of green space values in the context of urban priority-setting 

and decision-making is given by the lack of reference values and hence a 

weak comparability of values. The social-cultural valuation approach applied 

in this dissertation allows for the comparison of values between the different 

ES addressed in the same survey, but it does not allow a comparison with 

other values. For example, the socio-cultural valuation results presented in 

Chapter 3 show that in urban gardens recreation is perceived as more im-

portant than any other cultural ES. However, I am unable to compare the 

value of urban gardens for recreation with the value of demolishing the gar-

den to construct, for example, a social housing project. Furthermore, because 

the survey was conducted among direct beneficiaries, the socio-cultural val-

ues presented here do not allow quantifying the overall value for the entire 

urban society. Monetary valuation — such as applied to derive the value for 

cultural urban ES at Montjuïc in Chapter 5 — shows a clear advantage in 

this respect, which partly explains its appeal. As socio-cultural valuation 

gains further importance in the valuation of ES, further limitations will most 

probably enter the spotlight as has been the case with monetary valuation 

approaches, which have captured most of the attention to date.  

1.6.3 Integrated valuation  

Cities are unlikely to become independent from non-urban ecosystems for 

the supply of ES. In fact, the more cities grow, the more they often depend 

on non-urban areas (Elmqvist et al., 2013). Urban planning in the future is 

supposed to be capable of shaping urban green spaces to optimize the provi-

sion of ES (Stott et al., 2015). However, this dissertation shows that there is 

global optimal match between supply and demands of ES, given diverging 

perceptions of values, their context dependency and the complementary 

character of different valuation languages. By addressing the epistemological 

and ontological complexity embedded in the valuation of urban ES, this dis-
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sertation shows the difficulty of providing a global blueprint for the integrat-

ed valuation of urban ES. However, it sheds light on current challenges and 

important aspects to be considered for an integrated valuation of urban ES in 

different contexts. Awareness about this complexity is, I believe, a crucial 

insight for a stronger operationalization and practical consideration of ES in 

urban decision-making. Above I described challenges related to (i) diverging 

value perceptions, (ii) context dependency of values, and (iii) valuation lan-

guages. Based on these findings, I call for an valuation of urban ES that: (i) 

considers values expressed by different social actors, (ii) is adapted to the 

social and ecological context, and (iii) incorporates different value dimen-

sions to represent the supply and demand of ES (cf. Paetzold et al., 2010), 

including a representation of ecological, social and economic values. Based 

on the results obtained for Park Montjuïc (Chapter 5), monetary valuation 

alone does not seem to provide a good representation of the social demand 

for ES. An integrated valuation of ES fulfilling these conditions may provide 

the informational foundation for a governance of green space that leads to a 

good match between the supply and demand of ES (Gomez-Baggethun & 

Martin-Lopez, 2015). Yet, enabling green space governance in cities based 

on the integrated vision of ES may also be challenging for other reasons. For 

example, it may include different institutional actors across administrative 

sectors and scales (Primmer & Furman, 2012), including policy-makers, 

planners and managers to whom information about ES value need to be fa-

cilitated. The ES-policy-cycle developed in Chapter 6 provides an ideal con-

ceptualization for an integrated valuation of ES to enable an adaptive gov-

ernance loop, when institutional actors are included. To date there is no 

global blueprint for the practical conduction of an integrated valuation of ES 

and practical testing of the theoretical considerations is needed. However, 

the review conducted in Chapter 6 indicates strong capacities to MCDA as a 

tool to operationalize the integrated valuation of ES. The usefulness of this 

tool will be judged on at least two requisites: (i) a conceptually sound repre-

sentation of the pluralism of values (as partly discussed in this dissertation), 

and (ii) the effective communication of ES values to decision-makers.  

1.7 Concluding remarks 
This dissertation is the fruit of three and a half years of research motivated 

by the aim of assessing ES to enhance societal awareness for the human 
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dependency on healthy ecosystems and the consideration of ES in priority 

setting and decision-making. Firstly, this dissertation enhances the aware-

ness on multi-functional urban green spaces as sources of ES for urban in-

habitants as a foundation for the governance of urban green spaces. Second-

ly, it provides additional understanding of the pluralism of ES values. Ad-

vances in this sense can be divided into better understanding of value per-

ceptions by different societal groups, the context dependent character of ES 

values, as well as complementary valuation languages. Finally, the disserta-

tion provides insights and guidance for an integrated assessment of ES in-

forming the governance of urban green spaces. With the results obtained 

from the interdisciplinary research conducted in this dissertation, I hope to 

contribute primarily to the two research fields: (i) urban ecosystem service 

research, and (ii) urban ecology.  

1.7.1 Advances in urban ecosystem service research 

The contribution of this dissertation to the research field of ES is threefold. 

First, the dissertation underlines the need for context specific, adapted classi-

fications of ES. While this need is frequently demanded, it is still often ne-

glected in practical assessments. The assessments of ES from urban green 

areas and related values have shown significant differences to the most 

commonly used ES-classifications (MA, 2005; TEEB, 2010) — especially 

by eliciting a wider range of cultural ES (e.g. biophilia, place-making). 

While the study at Park Montjuïc relied on standard ES categories as estab-

lished by TEEB, studies on urban gardens identified a wide variety of specif-

ic urban ES – often related to intangible values such as place-making and 

biophilia which had not had been described as ES before. The need for 

adapted ES classifications (for studies focusing on local scales) is thus espe-

cially important for ES valuation. Secondly, in the field of monetarily domi-

nated research on ES, this dissertation further advances the methodological 

and theoretical understanding on the non-monetary, socio-cultural valuation 

of urban ES, adding to recent progress in this direction (e.g. Chan et al. 

2012a, b). In this context, the dissertation provides further insights on values 

from different social actors, about the context-dependency of values, and the 

complementarity character of monetary and non-monetary valuation ap-

proaches. By doing so, it provides further reasoning for overcoming the par-

adigm of single-monetary valuation in ES research and for broadening the 
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foundation to mainstream socio-cultural valuation approaches. One step in 

this direction is the acknowledgement of methodological challenges and 

shortcomings in the application of socio-cultural valuation approaches. For 

example, the need for comparable reference values to inform practical land-

use decision-making. Thirdly, this dissertation contributes to bring the ES 

approach closer to an implementation in urban policy and planning. From a 

practical perspective, small scale assessments of ES values, such as provided 

for Park Montjuïc, can inform urban planners in undertaking concrete 

measures that enhance the provision of specific urban ES, for example 

through adaptations in the management regime of green spaces. Through the 

examination of MCDA I have further outlined a promising approach to oper-

ationalize integrated assessments of ES in policy and planning.  

 

1.7.2 Advances in urban ecology 

Ecologists have only recently embraced their urban side (Cressey, 2015), 

and scholars like Niemäla, Elmqvist and Pickett were pioneers in approach-

ing cities and urban areas as coupled social-ecological-systems (Niemelä et 

al., 2011; Pickett et al. 2013; Elmqvist et al., 2013). The City of Barcelona 

has recently developed a substantial urban green infrastructure strategy. 

Therein, it embraces urban green spaces as integrated components of the 

urban fabric – just in the sense of an urban ecology. Within urban ecology 

research, this dissertation puts strong emphasis on the social aspects. Where 

most previous research in the field addressed ecological processes, human 

perceptions and values of green spaces are an important complementary 

focus. The valuation of ES from urban green spaces helps to understand the 

‘hybrid nature of urban systems’ (Pickett et al. 2013: 476) with humans as an 

integral ecosystem component. The thesis may advance urban ecology in 

two ways: First, it may help to further overcome the strict division between 

the rural and the urban, the human and the natural, which is still immanent in 

ecology as well as in urban planning and design. As argued in this disserta-

tion, cities’ inner and adjacent green spaces must be included in the global 

effort to maintain healthy ecosystem and guarantee the ES supply. Highlight-

ing the multi-functionality and multiple benefits of urban green spaces, as 

exemplary conducted for urban gardens in Barcelona, is a step forward in 

this direction. This may also help to overcome the paradigm of cities as ‘par-
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asites of the biosphere’ (Odum, 1971) with large environmental footprints on 

the earth’s ecosystems. The latter understanding of cities is – I believe – 

manifesting the division between the urban and the rural and therefore con-

tra-productive for holistic solutions to the global challenge that the depletion 

of ecosystems and related ES constitute. Secondly, an ES approach may 

facilitate an urgently needed integration and operationalization of principles 

derived from urban ecology into urban governance. The dissertation shows 

that green space governance matters when it comes to the stewardship of ES 

from urban green spaces. Green space governance, planning and manage-

ment alter the physical shape and conditions of urban green spaces and its 

capacity to provide ES. In addition, I showed here conceptually and empiri-

cally that the governance of green spaces, including rules, norms, and prac-

tices, is part of the foundation of ES and related values. In praxis, the empir-

ical data gained through this dissertation on the perception and appreciation 

of ES from urban green spaces has already shown to provide useful infor-

mation for the implementation of green infrastructure strategies. For exam-

ple, uncovering links between ES values and property and management re-

gimes in urban gardens and parks provides information for ecosystem stew-

ardship to boost specific values. The proof of multiple values from urban 

horticulture gardens has encouraged the green space department to further 

promote gardening initiatives in the city of Barcelona. However, if urban 

ecology embraces the ES approach it is important to notice that the ES ap-

proach can be both an ‘eye-opening metaphor’ as well as a ‘complexity-

blinder’ (cf. Noorgard, 2010). Even an integrated valuation of urban ES fol-

lowing the principles of value pluralism as outlaid in this thesis may be blind 

to ecological complexity. Due to the anthropocentric perspective the ES 

approach embeds, the importance of ecological processes and biodiversity 

which do not show clear links to human benefits might lose attention. In my 

opinion, this should not shy urban ecologists away from the use of an ES 

approach; it should rather motivate them to stronger engagement in public 

debates and to demonstrate the need of healthy ecosystems, even if they are 

rather future assets than immediate benefits.  
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1.8 Future research  
The findings from this dissertation indicate future research in the fields of 

urban ecosystem service research and urban ecology. Here I specify those 

which I find the most interesting and relevant to pursue. 

The dissertation frames urban green spaces as integrated elements of urban 

landscapes with strong entanglement and interdependencies with the urban 

fabric. I argued above that research on urban ES from such perspective 

might constitute a momentum to move from a one-dimensional, engineering 

problem-solution based thinking in urban planning and design towards a 

more holistic understanding of green spaces as multi-functional green infra-

structure capable of enhancing urban resilience and prepare cities for uncer-

tain effects of climate and other global environmental change. A challenge in 

this context is gaining better understanding of the interplay between green 

infrastructure, built infrastructure, and institutional arrangement in providing 

urban ES, or phrased differently the combination of ‘nature-based solutions’ 

with technical-engineering solutions and governance. In this context, the 

creation of cross-scale learning labs with broad stakeholder representation 

might serve as arenas for developing, testing and evaluating the co-design of 

multi-functional, nature-based solutions adapted to local demands for urban 

ES in urban areas. 

Another research challenge that could be addressed in such learning labs is 

the further operationalization of an integrated valuation of ES in practical 

urban policy-making, planning and management situations. One important 

question in this context is: Whose values are to be considered, and in which 

decision-making context? This question is by no means new; it is rather one 

of the initial questions in the development of political systems since ancient 

times. But it needs to be newly discussed in face of urban policy-making as a 

driver behind distributional effects in the provision of urban ES, which poses 

a new need for policy-makers to justify planning decisions. Assessing the 

value of green spaces for urban societies and distribution of benefits poses 

an important challenge to the emerging field of socio-cultural valuation of 

ES and requires the development of new methodological approaches. Anoth-

er remaining question in ES research regards the integration of different 

value dimensions. Operational guidelines need to be provided for the consid-

eration of multiple value dimensions in practical decision-making. In this 

context the further development, testing and implementation of tools such as 
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MCDA for a systematic integration of multiple values in real-world deci-

sion-making processes seems strongly demanded.  

Finally, I believe that urban horticulture and peri-urban agriculture merit an 

even stronger focus in the face of urbanization and the resilience of social-

ecological urban systems. On the one hand, a research challenge results from 

the enhanced disconnection of urban inhabitants from ecosystems and eco-

system processes. Food production is an easy to comprehend, life-sustaining 

ES, which may help to raise new awareness for the human dependency on 

nature and the link between human behavior and the health of ecosystems. 

On the other hand, local agricultural production is threatened by urbanization 

processes and therewith the resilience of urban social-ecological systems. 

Yet, today urban agriculture is still widely conducted and local food-webs 

are still partly intact in many parts of the world, this is also partly the case 

for Barcelona. I believe a better understanding of agricultural areas as future 

assets or insurance values in the face of urban resilience is required, as well 

as an identification of co-benefits in form of other ES resulting from the 

production of food. Such insights might help to alter the current trend of 

transformation of agricultural area and “support positive economic, social 

and environmental links between urban, peri-urban and rural areas” (United 

Nations, 2014:11.a) as proposed as an UN development goal for 2030 

through sustainable development strategies and adaptive governance sys-

tems. 
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