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I		 POCACITO	PUBLICATIONS	

The	 project	Post-Carbon	Cities	 of	Tomorrow	 –	 foresight	 for	 sustainable	 pathways	 towards	 liveable,	
affordable	 and	prospering	 cities	 in	 a	world	 context	(POCACITO)	is	 a	 research	project	 funded	by	 the	
European	 Union's	 Seventh	 Framework	 Programme	 for	 Research,	 Technological	 Development.	 The	
objective	 of	 the	 project	 is	 to	 facilitate	 the	 transition	 of	 EU	 cities	 to	 a	 forecasted	 sustainable	 or	
“post-carbon”	 economic	model,	 eventually	 leading	 to	 an	 evidence-based	 EU	 2050	 post-carbon	 city	
roadmap.	

At	the	core	of	the	project	is	a	series	of	participatory	stakeholder	workshops	in	the	case 	study 	cities 	
of 	 Barcelona, 	 Copenhagen/Malmö, 	 Istanbul, 	 Lisbon, 	 Litoměřice, 	Milan/Turin, 	 Rostock	 and 	
Zagreb.	 The	 purpose	 of	 these	 workshops	 is	 to	 bring	 together	 local	 stakeholders	 to	 construct	 a	
common	post-carbon	vision	for	2050	and	roadmap,	or	action	plan,	to	reach	the	vision.	The	workshops	
will	 highlight	 the	 current	 successes	 and	 challenges	 facing	 the	 city	 and	 support	 a	 discussion	 of	 city-
specific	innovative	measures	based	on	lessons	learned	from	local	experience	and	best	practices.	

Other	initiatives	of	the	project	include	the	development	of	a	typology	of	post-carbon	cities,	which	will	
be	 the	 basis	 of	 the	 EU	 2050	 post-carbon	 city	 roadmap.	 Additionally,	 the	 project	 will	 establish	 an	
online	 “market	 place	 of	 ideas”	 that	 supports	 an	 international	 knowledge	 exchange	 of	 urban	 best	
practices	 between	 cities	 in	 the	 EU	 and	worldwide.	 The	 project	 also	 organises	 two	 study	 tours	 that	
enable	 city	 representatives	 to	 visit	 EU	best	practices	 in	person	as	well	 as	 to	 connect	 and	exchange	
experiences	with	representatives	from	other	cities.	

The	project’s	 research	supports	 the	sustainable	development	objective	of	 the	Europe	2020	strategy	
and	 the	 Innovation	 Union	 flagship	 initiative.	 POCACITO	 began	 in	 January	 2014	 and	 will	 end	 in	
December	2016.		

Within	the	project,	a	number	of	publications	have	been	produced	which	are	collated	in	this	report:	

Table	1:	Publications	within	the	POCACITO	project:	

TITLE	 AUTHOR(S)	 YEAR	

Leading	mid-sized	EU	cities	in	post-carbon	transitions:	towards	a	
preliminary	typology	

Beveridge	et	al.	 2016	

Towards	 a	 Post-Carbon	 Future:	 Benchmarking	 of	 10	 European	 Case	
Study	Cities	

Selada	et	al.	 2016	

İstanbul	 2050	 ‘Post-Carbon’	 Kent	 Gelişimi	 İçin	 Yol	 Haritasının	
Belirlenmesi	 (Determining	 of	 the	 Roadmap	 for	 Istanbul	 2050	 ‘Post-
Carbon’	Urban	Development)	

Baycan	and	Aygün	 2016	

Ökostadt	zwischen	Vision	und	Wirklichkeit	 Döhler	et	al.		 2014	
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See	discussions,	stats,	and	author	profiles	for	this	publication	at:	https://www.researchgate.net/publication/300005225
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Leading mid-sized EU cities in post-carbon transitions: towards 
a preliminary typology 
Ross Beveridge 1,*, Monica Ridgway 2,, Kristine Kern3,, Cristian Stroia4,, Noriko Fujiwara5,, 
Stéphane Dupas6,, and Till Sterzel7  

1 Leibniz Institute for Regional Development and Structural Planning (IRS), Flakenstraße 28-31 
D - 15537 Erkner, Germany; E-Mail: Ross.Beveridge@irs-net.de; 

2 Ecologic Institute, Pfalzburger Str. 43, 10717 Berlin, Germany; E-Mail: 
monica.ridgway@ecologic.eu  

3      Leibniz Institute for Regional Development and Structural Planning (IRS), Flakenstraße 28-31 
D - 15537 Erkner, Germany; E-Mail: Kristine.Kern@irs-net.de; 

4      Centre for European Policy Studies, Place du Congres 1, Brussels 1000, Belgium; E-Mail: 
cristian.stroia@ceps.eu 

5     Centre for European Policy Studies, Place du Congres 1, Brussels 1000, Belgium; E-Mail: 
noriko.fujiwara@ceps.eu 

6      Energy Cities, 2, chemin de Palente, FR-25000 Besançon, France; E-Mail: 
stephane.dupas@energy-cities.eu 

7    climate-babel, Lindenstrasse 11, 14467 Potsdam, Deutschland; E-Mail: till@climate-babel.org 
 

Abstract:  

Adopting an explorative approach, this article seeks to advance understanding of how 
leading mid-sized cities are undergoing transitions towards post-carbon futures in the EU. 
The paper develops a preliminary typology of mid-sized cities in post-carbon transitions, 
profiling five exemplary city types according to a combination of their sustainability 
characteristics. The profiled cities have been pre-selected to provide reasonable geographic 
distribution within the EU, and show the influence of different contextual factors: 
population size, local political autonomy and economic wealth: (1) Malmö (Sweden); (2) 
Bristol (UK); (3) Freiburg (Germany); (4) Vitoria-Gasteiz (Spain); and Ljubljana 
(Slovenia). Conceptually, transitions are viewed as the outcome of the specificities of a 
place and broader (regional, national, transnational) dynamics in a range of dimensions 
(climate, economic, political-discursive) over a period of time. The progress of these cities 
in transition is evaluated qualitatively in environmental, social and economic terms. It is 
hoped that developing knowledge on generic urban types may aid in establishing which 
mid-sized cities are peers for the transfer of successful mitigation practices. This is 
especially important for disseminating and scaling up effective practices across European 
cities under different contextual conditions and with limited funding. 

Keywords: urban sustainability; energy transitions; post-carbon city; Malmö; Bristol; 
Freiburg; Vitoria-Gasteiz; Ljubljana 
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1. Introduction: Low-carbon transitions, contextual factors and mid-sized cities 

Adopting a largely qualitative and explorative approach, this paper seeks to advance understanding 
of how leading mid-sized cities are undergoing transitions towards post-carbon futures in the EU. 
Information on practices and actual performance is combined with data on contextual factors to 
characterize profiles of five exemplary city types and develop a preliminary typology which helps 
identify commonalities and differences. The profiled leading cities have been pre-selected to provide 
reasonable geographic distribution within the EU and show how different contextual factors, such as 
socio-economic, developmental and biophysical factors, will influence performances of mid-sized 
cities. To meet these objectives, we have chosen mid-sized (100,000 – 500,000) European Green 
Capital Award finalists from the following cities: (1) Malmö (Sweden); (2) Bristol (UK); (3) Freiburg 
(Germany); (4) Vitoria-Gasteiz (Spain); and (5) Ljubljana (Slovenia).  

Cities are vital to dealing with climate change both generally, in the sense that transformation, 
particularly decarbonization, must be achieved in urban areas1, and in specific cases, in terms of 
certain cities developing innovative responses2 and certain types of other cities being able to learn from 
them. The paper reports on ongoing results from the EU-Funded research project POCACITO (Post 
Carbon Cities of Tomorrow). Within the POCACITO project, the concept of “post-carbon cities” is 
used to signify “a rupture in the carbon-dependent urban system, which has led to high levels of 
anthropogenic greenhouse gases, and the establishment of new types of cities that are low carbon as 
well as environmentally, socially and economically sustainable. The term “post-carbon” emphasizes 
the process of transformation, a shift in paradigm, which is necessary to respond to the multiple 
challenges of climate change, ecosystem degradation, social equity and economic pressures” [3] (8). 
By developing a preliminary typology to structure the analysis across similar types of cities, this paper 
aims to help address a deficit in the literature regarding knowledge and indicative examples of urban 
sustainability transitions per city type.  

Recent research on urban climate governance has devoted much attention to the importance of 
transnational and internal networks for learning and the transfer of expertise, policy and best practices 
[4-6]. Networks are an integral feature of urban sustainability [7], be they internal or external, local, 
regional, national or transnational in form. However, despite this proliferation of learning 
opportunities, overall achievements in low-carbon transitions and urban sustainability remain unclear 
[8] (p. 150). 

This can be explained in a number of ways. First, it should never be forgotten – as it sometimes is 
in the literature – that transitions are contingent, political as well as technological and economic [9]. 
They are thus unpredictable. Second, transitions are fundamentally complex, defined by constraints 
and limitations, as well as opportunities and obligations. Urban climate governance is shaped by 
multiple and overlapping processes, by a range of actors, organizations and scales [5]. Cities can only 
do so much autonomously. Achieving urban post-carbon transitions requires dealing with a varying 
combination of constraints, as well as opportunities.  

                                                 
1 Since the perceived failure of nation states to deal with climate change, e.g. at the 2009 United Nations Climate Change 
Conference in Copenhagen, there is a sense that change is more practicable at the urban level [1]. 
2 In fact, many cities have adopted measures in advance of and of a more ambitious nature than the national level – and as 
such they influence national and even EU policy e.g. London, Rotterdam, Munich, and Stockholm [2].  
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Many constraints are generic, even if the particular ways in which they are combined vary from city 
to city. In a literature review and study of 38 cities’ involvement in climate action worldwide, Martins 
and Ferriera [10] (46) conclude that the following general categories of constraints on action at the 
urban level are apparent: resources and capacity, knowledge and information, institutions and 
governance. Constraints are not always endogenous to a city, even if they are always locally 
observable. A lack of financial revenue at the urban level may result in part from the national context 
in which cities are embedded, e.g. wider national taxation frameworks in the UK, which result in a 
concentration of tax revenue at the center. Understanding transitions to post-carbon cities requires an 
analysis of the relationships between urban contexts themselves, internal dynamics, such as the actions 
undertaken and the overall performance of cities in moving to a post-carbon system, and the external 
dynamics from the EU to the national and the sub-national levels, e.g. EU-agreed and binding emission 
reduction goals (40% below the 1990 level by 2030).  

To better identify the importance of contextual factors in influencing cities’ performance in post-
carbon transitions, this paper will focus on mid-sized cities which amount to between 100,000 and 
500,000 cities across the world. Many existing studies focus on iconic cities or capitals above 500,000 
inhabitants such as London, Paris, Stockholm, Copenhagen, Amsterdam, Hamburg, Berlin or Zürich. 
However, there are far more cities which have less than 500,000 inhabitants, and even in centrally-
organized countries like France or Sweden, the majority of people still live in cities of less than 
500,000 inhabitants. There is also more variety among cities between 100, 000 and 500,000 
inhabitants. Further, although the vast majority of cities and towns have less than 100,000 inhabitants, 
only a very low percentage of these small cities (such as Växjö in Sweden) have become known as 
sustainability pioneers. Thus, a focus on mid-sized cities with more than 100,000 inhabitants is highly 
relevant to understanding the low-carbon transition in Europe, and developing a typology is important 
to capture the diversity of mid-sized cities (in terms of population size, wealth and economic structure, 
for instance).  

A recent UN [11] (53) report also argues that the preponderance of mid-sized cities globally 
provides perhaps the best opportunity to make cities more sustainable; the implication being that 
change is more achievable financially, socially and materially at this urban scale of urban form than at 
that of smaller and larger cities. Within this context, means of improving ‘matchmaking’ between mid-
sized cities, helping them find practices and general approaches attuned to their particular contexts of 
action is of paramount importance. Ultimately, cities have unique histories, but at the same time they 
share systemic and contextual features. Hence, very different cities can share very particular 
characteristics. For this reason, it could be “valuable to discern the particular drivers and mechanisms 
that contribute towards shifting evolutionary trajectories towards more sustainable ends” [12] (313). It 
is hoped that developing knowledge on generic urban types may aid in establishing which mid-sized 
cities are peers for the transfer of successful mitigation practices. Hence, the paper develops a 
preliminary non-comprehensive typology of mid-sized cities in post-carbon transitions, profiling five 
exemplary city types according to a combination of their sustainability (social, environmental and 
economic) characteristics. This may be especially important for disseminating and scaling up effective 
practices across European cities under different contextual conditions and with limited funding. 

The paper has the following structure. Section two provides an overview of urban and sustainability 
typologies. Section three profiles and discusses the five types of mid-sized leading cities, outlining 
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selection criteria, an introductory conceptual approach to urban post-carbon transitions and the 
preliminary typology. Section four reflects critically on the typology and offers ways forward for 
future research.   
 

2. Urban and sustainability typologies 

The term “typology” is still rather ambiguous and used in various ways. According Lang [13], 
typologies are the categorization of different types, or “construct[s] of a product or a process that serve 
as generic model[s] of way of thinking.” Due to the diversity of European mid-sized cities, it is clear 
that many different types of cities and performance profiles are present. A typology, or categorization, 
of various city types can help identify commonalities and differences across urban contexts and lead to 
more meaningful benchmarking (see also Zoeteman, Zande, and Smeets [14]). The following therefore 
briefly summarizes the state of the art in international and European urban sustainability benchmarking 
and typologies that can serve as a baseline for further elaborating on the context, activities, and post-
carbon performance of mid-sized EU cities. 

In the field of urban sustainability, the benchmarking, or ranking3, of cities according to various 
aspects (i.e., sustainability, liveability, innovativeness, etc.) has gained much popularity in Europe and 
worldwide. Some of the most notable rankings for European cities include the European Energy 
Award, European Green Capital Award, European Green City Index, European Soot-free City 
Ranking, RES Champions League, and the Urban Ecosystem Europe, all of which have their own 
methodological characteristics and limitations [16]. Although benchmarking is a potentially useful 
instrument to identify (and start a public debate about) a city’s strengths, weaknesses, and strategies for 
future development, much attention has focused entirely on the ranks themselves rather than 
interpreting what they mean for urban policy [15]. Moreover, the methods and indicators used by city 
rankings often do not control for the diverse contextual conditions and are frequently non-transparent, 
which undermines the fairness and meaningfulness of comparisons. In fact, Venkatesh (2014) [17] 
notes that it may be necessary to tailor the indicators collected according to the city type.  

The adequacy, normalization, aggregation, and weighting of indicators used by different 
benchmarks are, furthermore, subjects of much debate [16, 17]. Benchmarks also overlook the 
interrelatedness of indicators, meaning that an improvement/decline in one area could be offset or 
reinforced by an improvement/decline in another area, which is not immediately apparent after 
aggregation despite being highly relevant for policymaking [16, 17]. Although it is difficult to address 
all the methodological issues of benchmarking, using typologies to structure an analysis across similar 
types of cities would improve the usefulness of the instrument [14, 16, 17]. Nevertheless, none of the 
European city rankings mentioned above apply a city typology to benchmark performance [16]. Doing 
so would minimize differences within group comparisons and make it easier to identify structural 
(dis)similarities in sustainable city transitions [14, 16, 17] and thereby facilitate more targeted policy 
design and transferability of good practices [18-20].4 
                                                 
3 According to Giffinger and Gudrun [15], city rankings comprise at least two cities, are structured in a hierarchical, 
ascending/descending order, which is based on a combination of at least two indicators. 
4 See also Giffinger, Haindlmaier, and Strohmayer [21], who develop a typology of European small and middle-sized cities 
to benchmark their performance according to “smart” city indicators 
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Although not yet included in prominent EU ranking methodologies, much research has focused on 
creating a typology of EU cities, which could aid in the analysis of post-carbon transitions across 
varying urban contexts. Of the assortment of European urban typologies reviewed, the typology 
developed in the State of European Cities Report is, as of yet, the most suitable in terms of providing a 
baseline categorization of a large selection of cities to assess the different types of post-carbon 
transitions. Many of the EU city typologies are based on limited factors, such as land cover, 5 
population density,6 and functional areas [24], which make them less relevant for benchmarking the 
sustainability of EU cities as they do not consider important socio-economic and environmental 
baseline conditions. A series of typologies established under the ESPON 2013 program are slightly 
more descriptive, including a typology of the sectoral structure of European cities (percentage share of 
agriculture, manufacturing, industry and energy, construction, trade and transport, finance and business 
services, and other services) as well as common types of metropolitan macroregions 7  based on 
demography, economic structure and labor market data [25, 26]. In order to provide a more balanced 
assessment of sustainability, Zoeteman, Zande, and Smeets [14] very recently published a preliminary 
typology of cities based on 87 indicators. However, these city types are based on 58 European Green 
Capital Award applicants and therefore not representative of EU cities as a whole. Recognizing the 
complexity of comparing diverse cities, the EEA’s European Topic Centre on Urban, Land and Soil 
Systems is currently developing a new European city typology according to city socio-economic, 
environmental and geographic characteristics with the objective to improve the analysis of urban 
sustainability [27]. Information about these typologies, however, is not yet available.  

Using data from the Urban Audit (2001 and 2004 datasets, respectively), the typologies developed 
for the First and Second State of European Cities Reports [28, 29] employ a broad set of indicators to 
cluster EU cities into different, mutually exclusive “city types.” The first report develops thirteen city 
groupings based on 15 indicators, which cover aspects such as size, economic structure, economic 
performance and competitiveness. However, the categorization is mainly based on measures of 
economic criteria, thereby limiting the amount of context it could provide for analyzing post-carbon 
transitions. With a sample size of 329 cities (EU, Swiss and Norwegian), the subsequent State of 
European Cities Report [29] uses a set of 21 indicators to group EU cities into four basic “city types” 
and nine sub-types (see Table 1). The revised typology leads to a greater distinction between the core 
urban areas of the European economy and the outlying cities of Western Europe as well as the non-
capital cities of Central Europe [29]. Due to the inclusion of demographic, economic, social, as well as 
environmental aspects, this appears to be the most relevant typology of EU cities for the purposes of 
this paper.8  

                                                 
5 For example, the Urban Morphological Zones (UMZ) developed by the EEA [22] 
6 Degree of urbanisation (DEGURBA) developed by Eurostat[23] 
7 These types include: 1) Monocentric service centres surrounded by regional hinterland with labour market problems, 2) 
Central service centres surrounded by industrialised regional hinterlands, 3) Small service centres surrounded by mountain 
areas, 4) Polycentric metropolis in polycentric regions, 5) National growth poles surrounded by industrialised areas, 6) 
Restructuring cities in problem areas, 7) National growth poles surrounded by traditional rural areas, 8) Smaller cities in 
peripheral areas, 9) Other macroregions – capital cities, 10) Other macroregions – non-capital cities  
8 Nevertheless, significant limitations remain - the authors note that there is a considerable degree of simplification that 
comes with categorising the cities and therefore advocate caution when applying the city types. Furthermore, labels could 
be misleading for “borderline cases,” which do not adhere to the group average values across all variables. 



	

10		•		POCACITO	PUBLICATIONS		

	
	

 6 
 

 

In the following, we use the city types developed by the State of European Cities Report as well as 
publicly available data to provide context for a qualitative profiling of the selected mid-sized cities. 
Through this approach, we aim to reflect on the usefulness of the city types, further inform city 
benchmarking, and propose a structure for comparatively analyzing cities in post-carbon transitions on 
which future research could expand. Following RWI et al. [29] the five types of mid-sized cities with 
populations between 100,000 and 500,000 are “Regional Service Centre”; “Regional Innovation 
Centre”; “Regional Centre with Growing Population”; “National Capital and Metropolis”; “Leading 
European Capital and Metropolis” (see Table 1). 
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3. Profiling major types of mid-sized cities in post-carbon transitions 

3.1. Criteria for selection 

The selection of mid-sized cities was based on the following criteria: The selected cities should (1) 
provide a geographic coverage of Europe and allow for preliminary insights on the importance of 
different city types and contextual factors generally; (2) be recognized as high performers, with 
particular reference to the European Green Capital Award; (3) have readily available and accessible 
data.  

The leading green cities analyzed in this study represent different regions in Europe: Nordic 
countries, Britain and Ireland, Continental Europe, Southern Europe and Central and Eastern Europe. 
(1) Malmö: in the Nordic countries, the density of high performing cities is very high (see, for 
example, European Green City Index developed by Siemens); (2) Bristol: cities in the UK (and 
Ireland) where smaller and mid-sized cities, such as Leicester, have long been engaged sustainability 
initiatives despite the centralized political system; (3) Freiburg: cities in Continental Europe where the 
most prominent high performing green cities are located, from Nantes to Amsterdam, Freiburg, Zürich 
and Graz; (4) Vitoria-Gasteiz: in Southern Europe, cities started sustainability initiatives later than 
cities in the Nordic countries and in the UK (e.g. LA21 initiatives), although a few larger cities, such 
as Barcelona, have developed into European leaders; and (5) Ljubljana: cities in Central and Eastern 
Europe where high performing green cities are still an exception.  

The selection of cities is based primarily on data from the European Green Capital Award, 
particularly the data on the award finalists. Since its introduction (2010), 20 cities have become 
finalists. Copenhagen and Oslo have been among the finalists twice and Bristol even three times. 
Among the 20 finalists for the award, six cities are located in Northern Europe (three Swedish, one 
Danish, one Norwegian, and one Icelandic city); two cities in the UK; nine cities in Continental 
Europe (six German, one French, one Dutch, and one Belgium city); two cities in Southern Europe 
(both located in Spain); and one city in Central and Eastern Europe (located in Slovenia). This means 
that 85% of the finalists can be found in Northwestern and Continental Europe, while only a few 
finalists are located in Southern Europe (Spain) (10%) or in Central and Eastern Europe (5%). All of 
the finalists are university cities, 60% are harbor cities, and 35% are capital cities (except Ljubljana all 
these capital cities are Nordic or Benelux cities).  

15% of the finalists are cities with above 1,000,000 million inhabitants (Brussels, Hamburg, 
Barcelona), 25% have between 500,000 and 1,000,000 inhabitants (Copenhagen, Oslo, Stockholm, 
Glasgow, and Amsterdam), and 60% between 100,000 and 500,000 inhabitants (Malmö, Bristol, 
Nantes, Freiburg, Münster, Nuremberg, Frankfurt, Essen, Vitoria-Gasteiz, Ljublana, Reykjavik, 
Nijmegen, and Umeå). It can be concluded that the majority of cities which applied for the award and 
made it to the final round are mid-sized cities below 500,000 inhabitants. On this basis, we assessed 
the following five cities: (1) Malmö (Sweden); (2) Bristol (UK); (3) Freiburg (Germany); (4) Vitoria-
Gasteiz (Spain); and (5) Ljubljana (Slovenia).   
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3.1. Malmö: from deindustrializing to knowledge-based sustainable city 

Context: Malmö, a low-lying coastal city in Southwest Sweden, is, with more than 300,000 
inhabitants, Sweden’s third largest city [30]. Around 615,000 people live in the metro region of 
Greater Malmö, and the Öresund region is one of the most innovative regions in Europe. Malmö has 
become an important city for business because around 30 companies moved their headquarters to the 
city and generated around 2,300 jobs [31]. With 31% of its inhabitants born abroad and an average age 
of 36 years, Malmö is also a very international and young Swedish city [30]. The city has a 
considerable degree of autonomy due to the highly decentralized political system (see, for example, the 
Swedish Local Government Act), the financial capacities of Swedish municipalities [32] and other 
contextual factors, such as the percentage of homes owned by Swedish cities (in Malmö 32%) [30]. 

Strategy: Historically, Malmö identifies itself as an industrial city, home to Kockum’s Shipyard. 
After the collapse of the industry, Malmö lost 27,000 jobs and the unemployment rate increased to 
15% [33]. The city underwent drastic transitions in the late 1980s and early 1990s and started to 
reinvent itself based on the new vision of a knowledge and sustainable city. This transition included 
major infrastructure projects, in particular, the transformation of the Western Harbour area, the 
establishment of Malmö University (with around 12,000 students) in 1998, and the Öresund Bridge in 
2000 [34]. Today, the dominant sectors in Malmö are business services, commerce, health care and 
social services, and education [31]. Malmö introduced its first Environmental Plan in 1990, followed 
by the Project ‘Malmö 2000’ and the ‘Vision Malmö 2015’ (1995). The new Masterplan (2012) is a 
long-term approach with the vision to develop Malmö into a sustainable and attractive city [34]. 
Malmö aims for a 40% reduction in CO2 emissions by 2020 and by then the city administration will be 
climate neutral. By 2030 the entire city will run on 100% renewable energy [35]. In contrast to other 
comparable cities, Malmö addresses the challenges of climate change and sustainability 
simultaneously, i.e. Malmö’s climate change policy is embedded in its sustainability strategy. This 
approach acknowledges social sustainability as an equal priority and also includes a communication 
strategy. This combination of climate change and sustainability seems to be one of the key factors for 
Malmö’s development and relative success. 

Main achievements: Malmö has become internationally renowned for its pilot project in the 
Western Harbour, which was transformed from a largely industrial shipyard into an area for 
sustainable living. Policy-makers, led by Malmö’s ambitious mayor Ilmar Reepalu (1994-2013), opted 
for an ecological approach to planning and environmental sustainability, supported by many actors 
including the newly established Malmö University [33,34]. Malmö has won several awards, such as 
the European Commission’s 2012 RegioStars Award for integrated sustainable development strategies, 
Idébanken’s 2011 prize for long-term efforts to become a sustainable city, and WWF’s 2011 Earth 
Hour Capital Award [34]. In 2012/13, Malmö became a finalist for the European Green Capital 
Award. The city has been active in urban transportation (expanding bike paths and increasing the 
number of people cycling in the city) and undertaken sustainable housing projects in disadvantaged 
districts (e.g. Augustenborg) [36].  
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Table 2. Malmö Profile. 

 

3.3. Bristol (UK): policy entrepreneurialism, local activism and green business 

Context: Bristol was winner of the European Green Capital Award 2015, commended by the jury 
for its transport and energy investment plans in particular. Bristol is a growing city with a population 
of 430,300 and is the major city of South West England. It has experienced general economic 
prosperity in recent years, despite the economic and financial crisis. Its economic strengths are in 
advanced manufacturing, aerospace and, increasingly, in knowledge sectors and the green economy 
[44]. Bristol has recently gained political formal autonomy by way of an elected City Mayor 
(supported through public referendum in 2012) and the combining of local authorities. Although this 
has not resulted in a substantial decentralization of formal powers within the highly centralized UK 
political system, it has provided opportunities to stimulate the local economy and heighten focus on 
urban sustainability. The elected mayor can access a new economic fund supported by the local 

                                                 
9 Eurostat [37] 
10 Eurostat [38]  
11 GDP at current market prices by NUTS 3 regions; Eurostat [39]  
12 GDP in PPS: EU28 = 100; Eurostat [39]  
13 GDP at current market prices by NUTS 3 regions; Eurostat [39]  
14 Figures for 2008, Eurostat [40] 
15 See European Union Committee of the Regions [41]  
16 Covenant of Mayors [42]  
17 Covenant of Mayors [43]  

 Country:  Sweden City:   Malmo 

Population 9 

(2012) 

9,482,855 Population 

(2011)10 

302,835*(cities and greater 
cities) 

615,721(larger urban zone) 

GDP €/capita 
(2011)11 

GDP per capita 

in PPS12 (2013) 

40,800 

127 

 

GDP €/capita 
(2011)13 

35,100 (NUTS 3 region) 

Region Nordic Countries   

City’s physical 
geography  

Location 9 A port town situated in the Skåne Region in South West Sweden and the wider 
Öresund Region incorporating southern Sweden and Eastern Denmark.  

Climate14 9 Oceanic climate, with 4.7 hours of sunshine per day 
9 Average temperate: warmest month is 18.2°C; coldest month is -1.7°C 
9 Annual rainfall:  697 litre/m²   

Political 

Autonomy15 

 9 Decentralised unitary state with three recognised levels of governance: central, 
county and municipal. 

9 Municipalities have mandatory administrative powers in the fields of:  
9 Transport, Social Welfare, Economic Development, Education, Planning and 

Building, Health Protection, Environment (environmental protection, water and 
sewage, refuse and waste management)  

9 Voluntary responsibilities include: Energy and Housing  

CO2 Reduction 

Targets 

 9 40% reduction CO2 emissions by 2020 using 1990 as baseline year16 
9 GHG reduction of 92% in the Transport sector and 8% for Local Electricity by 202017 



	

15		•		POCACITO	PUBLICATIONS		

	
	

 4 
 

 

retention of business tax rates to fund, for example, transport improvements. Nonetheless, capacity to 
instigate change is low in comparison to Swedish cities and, in particular, German cities.   

Strategy: The first elected mayor, George Ferguson (2012- ), has acted as a “policy entrepreneur” 
[45] promoting sustainability and the city’s potential in the field, emphasizing the economic and social 
benefits of urban sustainability, such as addressing energy poverty [46]. However, this can be seen as a 
continuation of the city council’s proactive approach to environmental issues. Although Bristol has no 
statutory responsibility for controlling the energy mix of the city, it is attempting to increase renewable 
energy generation under its Sustainable Energy Action Plan (SEAP) (2012) through the construction of 
wind turbines in the Avonmouth area [47]. There is a strong sense of localism and the city is also home 
to many green organizations (Soil Association and Sustrans) and a growing green economy. There is, 
then, a bottom-up dimension to transition as well, with civil society and market actors promoting 
change.  

Main achievements: The main foci have been on the areas of transport (especially promoting 
cycling), energy and the green economy. Bristol is a signatory to the Covenant of Mayors and has set 
ambitious targets to reduce energy use by 30% and CO2 emissions by 40% by 2020 (from 2005 
baseline). The city has undertaken a wide range of strategic initiatives, chief among them being the 
Bristol Climate Protection and Sustainable Energy Strategy, the Local Transport Plan to 2026 and 
initiatives centered on liveability and health, which have been recognized by the 2014 International 
Making Cities Liveable Lewis Mumford Award. At the center of the city’s financial commitment to 
sustainability is transport and energy. Bristol has committed €500m for transport improvements up to 
2015 and €300m for energy efficiency and renewable energy up to 2020. In Bristol, domestic energy 
use has been reduced by 16% (2005 to 2010), and the energy efficiency of housing has been improved 
by 25 % (2000/2001 to 2011). The green and knowledge economy has been another major focus with 
plans to create 17,000 new jobs through the new Bristol Quarter Enterprise Zone in the areas of low 
carbon, creative and digital industries by 2030 [47]. Following in the footsteps of the original 
Transition Town, Totnes, in 2012 Bristol created the UK’s first city-wide local currency, the Bristol 
Pound, which promotes local sustainability as money generated from interest rates are reinvested in 
city initiatives. 
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Table 3. Bristol Profile. 

3.4. Freiburg (Continental Europe): from anti-nuclear roots to high-tech solar energy 

Context: Freiburg has a population of 229,144 inhabitants and lies in the southwest corner of 
Germany, in the Black Forest region, near the borders with France (towards the West) and Switzerland 
(in the South). The city is an urban district (“Kreisfreie”), enjoying relative political autonomy at the 
intermediate level between the state (“Länder”) and municipal (“Gemeinden”) levels in the federal 
political of Germany. The elected Lord Mayor was the first mayor from the Green Party to be elected 
in a city larger than 100,000 inhabitants. Freiburg was one of the first cities in Germany to establish an 
Environmental Protection Office. The city was a European Green Capital Award Finalist in 2009 and 
named German Federal Capital for Climate Protection in 2010.  

Strategy: Often called the solar capital of Germany because of its engaged solar policy, the city of 
Freiburg is also highly active in transport initiatives, sustainable housing districts (in particular the 
Vauban and Rieselfeld districts) and shows a comprehensive approach to sustainability. In 2014, the 
Municipal Council resolved to reduce CO2 emissions by 29% by 2020 and at least 50% by 2030 (1992 

                                                 
18Eurostat [37] 
19 Eurostat [38] 
20 GDP at current market prices by NUTS 3 regions; Eurostat [39] 
21 GDP in PPS: EU28 = 100; Eurostat [39]  
22 GDP at current market prices by NUTS 3 regions; Eurostat [39] 
23 Figures for 2008, Eurostat [40] 
24 See European Union Committee of the Regions [41] 
25 Covenant of Mayors [42]  
26 Covenant of Mayors [43]  

 Country:  United Kingdom City:   Bristol 

Population 18 
(2012) 

                          63,495,303 Population 
(2012)19 

430,300 (cities and greater 
cities) 

898,800 (larger urban zone) 

GDP €/capita 
(2011)20 

GDP per capita 
in PPS21 (2013) 

28,200 

109 

 

GDP €/capita 
(2011)22 

29,400 (NUTS 3 region) 

Region United Kingdom and Ireland   

City’s physical 
geography  

Location 9 A port town situated on the river Avon and Severn Estuary in south-west England. 

Climate23 9 Oceanic climate, with 4 hours of sunshine per day (2004) 
9 Average temperate: warmest month is 17°C; coldest month is 4°C 

9 Annual rainfall:  852.60 litre/m²   

Political 
Autonomy24 

 9 The UK is a unitary state with devolved powers to Scotland, Wales and Northern 
Ireland and relatively centralised local government financing system in England.  

9 There are two local levels of government in England: County Council and District 
Council.  

9 County Councils are responsible for providing schools, social services, and public 
transport services 

9 District Councils are responsible for local services, including council housing, gyms 
and leisure facilities, local planning, recycling and refuse collection.  

CO2 Reduction 
Targets 

 9 29% reduction CO2 emissions by 2020 using 1992 as baseline year25 
9 GHG reduction of 100% in the Transport sector26 
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baseline) and to set itself the long-term goal of climate neutrality by 2050. The city has also long been 
involved in transnational networks (e.g. Energy Cities, ICLEI, Climate Alliance). The story of 
sustainable policies in Freiburg starts in the mid-1970s [48]. At the time, there were plans to set up a 
new nuclear power station near Freiburg, in Whyl. This project was confronted with widespread 
resistance from the population including farmers, wine growers and students [49]. Protests prevented 
the nuclear power plant from being built and are seen as instrumental to the development of 
environmental politics and the strength of the Green Party in Germany [50]. Shortly after the nuclear 
power plant debate the institute of solar energy systems was set up in Freiburg. Today, the Fraunhofer-
Institut for Solar Energy Systems (ISE) is one of the largest institutes of this kind. Dieter Salomon 
[51], the current mayor of Freiburg, states that the city was involved in local sustainable energy 
strategy much earlier than many other cities, with energy saving and renewable energy issues being 
prominent in the 1970s and laying the basis for the broader engagement with climate change which 
emerged in the decades afterwards. Overall, the transition can be seen as being bottom-up with a broad 
coalition of societal actors promoting environmental issues and the city government responding with 
ambitious policy measures centered on energy saving, new technology, and renewable energy sources 
[52].  

Main achievements: Freiburg is an internationally recognized leader in post-carbon transitions. It 
became a member of the Covenant of Mayors as early as 2007 and has an approved and monitored 
Sustainable Energy Action Plan (SEAP). The city receives annually around 25,000 “business visitors” 
from around 45 nations on account of the environmental policy approach [53]. According to the city 
administration, the green economy and environment research sectors employ around 12,000 people in 
2,000 business units and generates €650 million added value to the city. The solar economy provides 
2,000 jobs in 100 business units (around 3-4 times as much as in the rest of Germany) [53]. Over 50% 
of the city’s electricity is generated from combined heat and power plants. The CO2 balance from 
2012, monitored by the Institute for Energy and Environmental Research (IFEU), showed a global CO2 
reduction of 25.1 % between 1992 and 2012 [54]. In the transport and mobility sector, there has been 
an increase in the share of low-carbon transportation modes. The share of biking in the total volume of 
inner-city traffic rose from 15% to 27% between 1982 and 1999, while, in the same period the share of 
public transport rose from 11% to 18%, and the percentage of trips made by car fell from 38% to 32%. 
Freiburg currently has a low density of cars, with only 428 vehicles per 1,000 residents [53]. City-led 
campaigns targeting local stakeholders and citizens have been conducted in order to raise awareness of 
post-carbon opportunities and possibilities e.g. “Freiburg‘s CO2 Diet”, “200 Families Climate Project” 
and the “Climate Club” [53]. 

 
 
 
 
 
 
 

 



	

18		•		POCACITO	PUBLICATIONS		

	
	

 7 
 

 

Table 4. Freiburg Profile. 

3.5. Vitoria-Gasteiz (Southern Europe):  environmentally-sensitive spatial planning, citizen 
involvement and green growth 

Context: The city of Vitoria-Gasteiz, located in the north of Spain and capital of the Autonomous 
Community of the Basque Country, was the first medium-sized and Southern European city awarded 
the European Green Capital Award for its long-established commitment to promoting sustainability. 
Since 2003, the city has seen a population increase of 8.4%, with the total population of the urban area 
reaching 242,223 in 2012 [38]. Although still negatively affected by the economic downturn, the city’s 
unemployment rate is much less than the national average. In Spain, a large amount of power resides 
with the Autonomous Communities, who determine the responsibilities of municipalities [41]Relative 
to their EU counterparts, local authorities in Spain have a high degree of fiscal autonomy, yet the 
Autonomous Communities are responsible for the majority of expenditures. Larger municipalities 
(>50,000 inhabitants), as in the case of Vitoria-Gasteiz, are responsible for environmental protection 
and public transport [55]. 
                                                 
27Eurostat [37] 
28 Eurostat [38] 
29 GDP at current market prices by NUTS 3 regions; Eurostat [39] 
30 GDP in PPS: EU28 = 100; Eurostat [39] 
31 GDP at current market prices by NUTS 3 regions; Eurostat [39] 
32 Figures for 2008, Eurostat [40] 
33 See European Union Committee of the Regions [41] 
34 Covenant of Mayors [42]  
35 Covenant of Mayors [43] 

 Country:  Germany City:   Freiburg 

Population 27 

(2012) 

                          81,843,743 Population 

(2012)28 

229,144 (cities and greater 

cities) 

640,226 (larger urban zone) 

GDP €/capita 
(2011)29 

GDP per capita 

in PPS30 (2013) 

31,900 

122 

 

GDP €/capita 
(2011)31 

31, 300 (NUTS 3 region) 

Region Continental Europe 
  

City’s physical 
geography  

Location 9 A University town in the south west of Germany, within the Black Forest region, 

close to the borders with France and Switzerland. 

Climate32 9 4.68 hours of sunshine per day  
9 Average temperate: warmest month is 19.6°C; coldest month is 1.8°C 

9 Annual rainfall:  847 litre/m²   

Political 

Autonomy33 

 9 Germany is a federal state, with power relatively decentralized across the federal, 

state (Land), intermediary (cities with over 100,000 population) (Kreis) and 

municipality levels.  

9 Intermediary level mandatory responsibilities include: district spatial planning, 

nature and landscape protection, social welfare, household waste collection and 

disposal.  

9 Municipalities mandatory responsibilities include: town planning, construction 

affairs, green areas, urban development and regeneration. 

CO2 Reduction 

Targets 

 9 29% reduction CO2 emissions by 2020 using 1992 as baseline year34 

9 GHG reduction of 100% in the Transport sector35 
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Strategy: As the first Spanish city to sign the Aalborg Charter and design a local Agenda 21 
[56Vitoria-Gasteiz is renowned for its long-term commitment to the environment and well-planned 
growth, which has become part of its cultural identity [57]. Already in the 1980s, Mayor José Ángel 
Cuerda – together with the support of all political parties – established the Environmental Studies 
Center (CEA), an interdisciplinary public organization that helped lay the groundwork for sustainable 
initiatives in Vitoria-Gasteiz [56]. By involving civic organizations (schools, community and 
professional associations), citizens, and the industry in initiatives, the city also supports a bottom-up 
approach to environmental protection, which has led to a high level of public commitment to 
sustainability. Furthermore, with the aim to foster a sense of ‘belonging’ in a green community, 
Vitoria-Gasteiz takes a citizen-centric approach to its post-carbon transition.  

The flagship project of the city is the Green Belt, which is a semi-natural area surrounding the city 
that evolved over the last 20 years with considerable effort to reclaim and partially recover degraded 
areas (gravel pits, drained wetlands and burnt ground) and transform them into green and blue areas. 
As set out in its long term vision, “Climate Change Prevention Strategy 2006-2012,” Vitoria-Gasteiz 
aims to become a carbon neutral emission zone. The city signed the “Covenant of Mayors” in 2009, 
committing to a 25.7% reduction in total CO2 equivalent emissions by 2020 (56% of emissions 
associated with the activity of the City Council) and a 90% reduction by 2050 using 2006 as the 
baseline year [58] (33). The CO2 emissions reduction strategy is primarily based on energy efficiency 
(buildings, mobility and municipal services) and renewable energy. In 2010, GHG emissions were 
equivalent to 3.26 t CO2eq/inhabitant, a 10.4% decrease from 2008 [59]. 

Main achievements: Despite this growth and an expansion of the urban territory, planners have 
increased the density of the built environment, successfully minimizing spread in the environmentally 
sensitive areas to the south of the city. Some 81% of the population live within 1,500m of the city 
center, and 95% have access to basic services such as education, health and cultural facilities within 
500 m, everything thus being within easy reach [58]. The abundance of green space and the compact 
city model has helped walking being the most used choice of transportation (53.6% in 2011) and a 
steady increase in other sustainable modes [60]. Shops revenues have increased over the years, owing 
to the 25% of the streets reserved for pedestrian use [61]. Although still the second most used mode of 
transportation (28.3%), private vehicle usage decreased considerably (29.3%) from 2006-2011 [62]. 
Furthermore, Vitoria-Gasteiz has successfully involved the business sector in the drive towards a 
sustainable environment, which enabled the city to remain prosperous in the crisis-torn economic 
situation. With an unemployment of 10.9% (2011) – half the national average – the high standard of 
living and the reputation as a green city has attracted big business and residents alike. Firms occupy 
more than 9.5 million m2 of the municipality, and the Jundiz business park is one of the largest 
industrial areas in the north of Spain [58] (15). It is also a major innovation center, attracting a wide 
range of companies to its technology park and research centers, some of which focus on alternative 
energy research and electric vehicle development [58] (19-20).  
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Table 5. Vitoria-Gasteiz Profile. 

3.6. Ljubljana (Central and Eastern Europe): city center renewal, sustainable transportation and 
living standards 

Context: Named the capital of Slovenia in 1991, Ljubljana is the country’s most important 
economic, political, administrative, and cultural center. The 280,607 inhabitants (in 2012) make up 
13.7 % of the country’s population. Economically speaking, it is by far the most developed region in 
the country with a GDP per capita of 24,660 € [63] (9), 42.3% higher than the Slovenian average (in 
2009). The economic and urban restructuring that occurred in the 1990’s helped Ljubljana become one 

                                                 
36Eurostat [37] 
37 Eurostat [38] 
38 GDP at current market prices by NUTS 3 regions; Eurostat [39] 
39 GDP in PPS: EU28 = 100; Eurostat[39] 
40 GDP at current market prices by NUTS 3 regions; Eurostat [39] 
41 Figures for 2008, Eurostat [40] 
42 European Green Capital 2012 Report, p. 16 European Green Capital 2012 Report, p. 16 
43 See European Union Committee of the Regions [41] 
44 Covenant of Mayors [42] 

 Country:  Spain City:  Vitoria-Gasteiz 

Population 36 
(2012) 

2,055,496 Population 
(2012)37 

242,223 (cities and greater 

cities) 

268,950 (larger urban zone) 

GDP €/capita 
(2011)38 

GDP per capita 
in PPS39 (2013) 

22,700 

94 

 

GDP €/capita 
(2011)40 

35,200 (NUTS 3 region) 

Region Southern Europe 
  

City’s physical 
geography  

Location 9 Located in the north of Spain and is the capital of the Autonomous Community of 

the Basque Country 

Climate41 9  The urban territory lies in a region that encounters intense climate variations due 

to its placement in a transition zone between the Atlantic and Mediterranean 

climates42 

9 5.21 hours of sunshine per day  
9 Average temperate: warmest month is 18.9°C; coldest month is 4.6°C 

9 Annual rainfall: 885.5 litre/m²   

Political 
Autonomy43 

 9 In Spain, local powers largely depend on State or autonomic law and may differ 

largely across Autonomous Communities. 

9 Local authorities also have a high degree of fiscal autonomy. Autonomous 

Communities, however, are responsible for the majority of expenditures  

9 Responsibilities devolved to municipalities include: public safety, traffic 

management, management of parks and garden, urban policies, cultural heritage, 

protection of public health, social services, promotion of social reinsertion, 

cultural activities, participation in the design of education programs and facilities. 

9 Municipalities >50.000 inhabitants are also responsible for: environmental 

protection, urban public transport, markets and public parks, waste treatment, 

civil protection, social service allowances. 
CO2 Reduction 
Targets 

 9 25.7% reduction in total CO2 equivalent emissions by 2020 using 2006 as baseline 

year (90% by 2050)44 

9 Strategy primarily based on energy efficiency (buildings, mobility and municipal 

services) and renewable energy 
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of the most competitive urban areas in Central Europe [64]. Municipalities in Slovenia have a 
moderate level of fiscal autonomy controlling only 14% of total local tax revenues and are dependent 
on revenues from personal income tax redistributed by the central government [65].  

Strategy: Over the last 15 years, Ljubljana has taken measures towards a post-carbon 
transformation, particularly in areas such as public transport and the pedestrianization of the city center 
[66]. The basis for the city’s development is the Vision 2025, adopted in 2007, through which eco-
innovation and sustainable development is ensured and ambitious goals are put forth by the city 
authorities. Between 2007 and 2013, more than 650 projects were implemented to improve the quality 
of life in the city [67] (13). As a signatory of the Covenant of Mayors, Ljubljana commits to achieving 
an overall CO2 emissions reduction target of 21% using 2008 as the baseline year, an equivalent of 1.9 
tonnes CO2/capita. This translates into an estimated emission reduction of 24% in the transport sector, 
65% for local heating/cooling and 4% for local electricity by 2020 [63]. The long-term targets are 
more ambitious, reaching for a 50-80% reduction of emissions by 2050 compared to 2008.  

The most important sustainable-oriented strategic projects in Ljubljana are the Urban Master Plan, 
Environmental Protection Program, Sustainable Mobility Plan, Sustainable Energy Action Plan 
(SEAP) and the Electromobility Strategy. 83% of all city development is directed towards renewal of 
existing developed areas and brownfields, which helps increase city density. Furthermore, in 
cooperation with the state, Ljubljana plans to invest 50 million euro to increase flood safety [68].  

Main achievements: Ljubljana has undertaken ambitious steps to support the transition away from 
heavy car traffic to pedestrian and cycling networks, which is one of the biggest problems in the city 
and surrounding region due to the gap between the distribution of jobs and places of residence 
[63](13). These include closing a section of the main transport artery – the Slovenska Street – and 
renovating the city center as well as encouraging public participation in initiatives, such as the Civitas 
Elan project, which aim to reduce car use and make public transport, walking, and cycling more 
attractive [69]. An analysis of traffic patterns between 1994 and 2013 showed a reduction of private 
car usage in favor of pedestrian and bicycle usage.  

Ljubljana also created an extensive urban ecological zone – almost three quarters of Ljubljana’s 
surface area now consists of green spaces, with 16.5% designated as Natura 2000 areas. Between 2008 
and 2012, the city created 40 ha of new parks on formerly degraded areas. The city has also made 
progress in decreasing waste and increasing its share of renewable energy sources. Although still 
higher than the national average, municipal waste generated (domestic and commercial) has decreased 
by 8.9% (a total of 115,737,000t) since 2010. Moreover, the total power from renewable sources, 
particularly solar power plants, increased by more than 50% each year from 2008-2012 – the share of 
renewable energy in the final energy consumption amounted to 13.5% in 2012 [67] (35).  
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Table 6. Ljubljana Profile. 

3.7. Discussion: constraints and resources in city types 

This section reflects on the city types, tracing out what is distinctive about their post-carbon 
transitions and what similarities are apparent between the cities. In doing so, the section asks what the 
profiles tell us about the emerging types of post-carbon cities, and the constraints and opportunities 
shaping them. In particular, we return to the insights of Martins and Ferriera [10] who conclude that 
the main constraints on action at the urban level are: resources and capacity, knowledge and 
information, institutions and governance. The city types are roughly considered in relation to these 
categories. Given the preliminary nature of our profiles, the discussion is exploratory and preliminary, 
intended to provide inspiration for future research in the area. In the case of each city, the section 
                                                 
45Eurostat [37] 
46 Eurostat [38] 
47 GDP at current market prices by NUTS 3 regions; Eurostat [39] 
48 GDP in PPS: EU28 = 100; Eurostat[39] 
49 GDP at current market prices by NUTS 3 regions; Eurostat [39] 
50 City of Ljubljana – - Profile, Development Projects and Investments Office, 2011, p. 6 
51 Figures for 2008, Eurostat [40] 
52 See European Union Committee of the Regions [41] 
53 Covenant of Mayors [42] 
54 Municipality of Ljubljana [70] 

 Country:  Slovenia City:  Ljubljana 

Population 45 
(2012) 

2,055,496 Population 
(2012)46 

280,607 (cities and greater 
cities) 

536,484 (larger urban zone) 

GDP €/capita 
(2011)47 

GDP per capita 
in PPS48 (2013) 

17,600 

82 

 

GDP €/capita 
(2011)49 

24,600 (NUTS 3 region) 

Region Central & Eastern Europe   

City’s physical 
geography  

Location 9 Situated on a natural crossroad from Central Europe to the Mediterranean, to the 
Balkan Peninsula, and to the Pannonian Basin 50  

Climate51 9 Central continental climate 
9 5 hours of sunshine per day  
9 Average temperate: warmest month is 21.4°C; coldest month is 2,5°C 

9 Annual rainfall: 1,490 litre/m²   

Political 
Autonomy52 

 9 State authorities supervise the legality of the work of local community authorities 
9 Local authorities have a moderate level of fiscal autonomy controlling only 14% of 

total local tax revenues and are dependent on transfers from the central 
government. 

9 Responsibilities devolved to municipalities include: education, primary health 
care, family and youth assistance, social welfare, housing, urban planning, spatial 
planning, water and sewage, environmental protection, culture (libraries), sport 
and leisure, promotion of agriculture, economic development of the municipality. 

9 In some cases, urban municipalities have additional responsibilities of urban 
transport and urban development 

CO2 Reduction 
Targets 

 9 21% reduction CO2 emissions by 2020 using 2008 as baseline year (50-80% by 2050)53 
9 GHG reduction of 24% in the Transport sector, 65% for Local Heating/Cooling and 

4% for Local Electricity by 202054 
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considers what is distinctive about each of these cities, why they might be of interest to other cities and 
which types of city in particular.  

Malmö: A ‘Regional Service Centre’, Malmö has transformed its economy from industry to service 
and knowledge sectors. The key question that arises when we consider Malmö is how did the city 
embark on such an ambitious and high profile move to sustainability in the context of economic crisis, 
social problems and deindustrialization? The city is not what might be termed a typical Nordic 
sustainability leader – it has neither the economic wealth nor the long tradition of environmental 
activity of Copenhagen, for instance. Hence, it is overcoming deficits in resources and capacity, as 
well as knowledge and information. In very general terms, it is achieving this through developments in 
the sphere of governance. Within the Swedish national context, Malmö has benefited greatly from 
national sustainability and regeneration funding programs. Thus, the national context has been pivotal 
in the city’s attempts to reinvent itself, assisting it in overcoming its own economic constraints. It 
might also be added that the regional context (the economically strong Öresund region) and the 
proximity to the economic and environmental leader, Copenhagen, has also been beneficial. Within the 
city, the leadership role played by the municipality has been also been crucial in making sustainability 
a central component of socio-economic restructuring towards the knowledge society. Furthermore, the 
city has successfully presented itself internationally as an urban sustainability leader, embedding itself 
in regional, national and international networks. This is why Malmö is (already) of interest to a wide 
range of city types, e.g. other deindustrializing cities in other parts of Europe/ the World.  

Bristol: A ‘Leading European Capital and Metropolis’, Bristol has a strong economic base, a 
growing population and a broad coalition of actors promoting sustainability. In general terms, the city 
is not constrained by resources and capacity, knowledge and information. Rather, it is a strong 
example of how cities can be entrepreneurial in sustainability despite the restricted autonomy afforded 
by the UK political system. The relative alignment of “green” business and citizen groups and the 
city’s administration appears crucial to the transition. The city’s transition is instructive to other cities 
in centralized political contexts and in terms of its city administration reacting to and incorporating 
societal pressure for increased action on sustainability. As in Freiburg, the city administration has 
responded to societal actors pressing for more sustainability, with a distinctive emphasis on localness. 
The ongoing transition has been accompanied by general economic growth and a particular growth in 
the so-called green economy. Bristol does not have a long-established record in sustainability like 
Freiburg nor quite the level of performance, but like the other cities assessed here, it combines high 
level of city administration activity/ intervention and strenuous publicity work to place sustainability 
on the urban agenda and city on the European sustainability agenda.      

Freiburg: A ‘Regional Innovation Centre’, the city is something of an archetype of a prosperous, 
‘green’ high performing mid-sized Continental European city. Freiburg has long been seen as an 
example of how economic development can be combined with environmental ambitions. The city 
might be considered to enjoy a very favorable context of action in that it is a relatively wealthy city in 
a relatively wealthy nation. Hence, it has resources and capacity. It also has relative knowledge and 
information, given the strength of the high-tech knowledge economy. The institutional and governance 
context is also comparatively favorable in that Freiburg enjoys a fair degree of political autonomy. 
Perhaps a difference between Freiburg and other, wealthy, but less environmentally-concerned cities is 
the broad coalition of actors involved in the post-carbon transition – from green activists, (even) 
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conservative politicians and high-tech businesses. While undeniably being a model for other wealthy 
mid-sized cities (and cities of other sizes generally), its inherent wealth casts doubt on the usefulness 
of poorer cities seeing it as a Leitbild in terms of its overall transition narrative. It is a city defined by 
an unusually ‘green’ political constellation, not found in many other parts of the world. Nevertheless, 
its harnessing of solar energy makes it of interest to southern European countries.  

Vitoria-Gasteiz:  A ‘Regional Centre with Growing Population’, Vitoria-Gasteiz is a good example 
of how cities are attempting to align social, environmental, and economic objectives to enhance their 
regional standing despite having less financial resources at the national and local level compared to its 
counterparts in wealthier countries. As the first Spanish city to sign the Aalborg Charter and design a 
Local Agenda 21[56], Vitoria-Gasteiz demonstrates the importance of strong political leadership. By 
emphasizing a high amount of public participation in initiatives (including education programs for 
children), the city is able to mold a cultural identity based on sustainability, which further supports its 
post-carbon transition. This is complemented by the relatively high municipal fiscal autonomy and 
capacity in areas such as spatial planning, environmental protection, and urban transport. By curtailing 
unsustainable sprawl and increasing density, the city is able to protect the natural environment, 
encourage the use of sustainable modes of transport (demonstrated by the majority of trips now being 
undertaken by foot), and increase street revenues and therefore the local economy. The population 
density also allows the city to provide citizens better access to amenities in a relatively more efficient 
manner, which also increases quality of life and attracts new residents and companies. Vitoria-Gasteiz 
capitalizes on its strong history of mechanical and metallurgy industries (still the city’s main 
industries) [71], and is now attracting green innovation to its technology park and research centers; 
which help build a more diverse economy. This enabled the city to be more economically resilient 
compared to other Spanish cities during the economic crisis. 
 Ljubljana: A ‘National Capital and Metropolis’, Ljubljana is an example of a capital that has 
yet to become a ‘Leading European Capital and Metropolis’ in terms of economic influence, but has 
nevertheless made recent strides to improve its sustainability. With the lowest national and local GDP 
per capita out of the selected high performing cities, Ljubljana provides an example of a city that has 
embarked on a post-carbon transition despite significant economic and structural constraints (e.g., 
aging infrastructure and population) as well as a moderate level of fiscal autonomy. As in several other 
Central and Eastern European cities in this category of city type (Berlin, Bratislava, Bucharest, 
Budapest, Kraków, Gdańsk, Łódz, Poznan, Prague, Riga, Sofia, Tallinn, Vilnius, Warsaw, Wrocław), 
Ljubljana underwent significant economic and urban restructuring in the 1990’s [64] and only began 
tackling issues of sustainability within the last 15 years. Although the city does not have a deep-seated 
history of sustainability as in the case of many of the other high performing cities, substantial progress 
has been made over a short period of time to pedestrianize the city center, provide convenient and 
accessible public transportation, and revitalize deteriorated brownfields into useful public and private 
spaces. These initiatives encourage the use of more sustainable modes of transport, support the quality 
of life for elderly inhabitants, attract younger residents to the city center, and revitalize the economy of 
underdeveloped areas. Moreover, faced with high levels of annual rainfall, the city also demonstrates 
resilience in terms of flood management. Ljubljana can therefore serve as an example as to how to 
include social and environmental goals in economic restructuring plans as well as innovative measures 
in terms of climate adaptation.  
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Cities may be constrained in some categories, but the leading types outlined above have utilized or 
developed strengths in the other areas to overcome them. Malmö has taken advantage of economic 
funding opportunities in Sweden, a country with generally strong economic performance, to overcome 
its own economic weaknesses and political decentralization to re-define itself. Bristol is attempting to 
overcome a lack of political autonomy through the city administration building on economic strengths 
and societal coalition engaged in sustainability. Through political leadership and the involvement of 
the public, Vitoria-Gasteiz has created a cultural identity of being “green”, which supports its 
transformation despite economic constraints and attracts new residents and business. After a decade of 
economic restructuring, Ljubljana is rapidly transforming and revitalizing its spaces to be more 
sustainable, inclusive, and accessible, as well as economically prosperous. Freiburg is, in a sense, an 
exception as it appears not to be overtly constrained in the categories identified as crucial by Martins 
and Ferriera [10]: resources and capacity, knowledge and information, institutions and governance. Of 
course, this is not to say that the city is not constrained in these areas. Rather, Freiburg appears to have 
relatively large capacity for action in sustainability due to generally favorable contextual factors.  

 

4. Conclusions  

The aim of this article was to profile five leading mid-sized cities in different EU regions. By 
providing a basic structure for assessing sustainability in cities, this preliminary research is intended to 
be used to compare other mid-sized cities of similar types (i.e. with similar contextual characteristics). 
The analysis has been based on readily available data sources, and hence the analytical structure 
adopted here could be utilized to conduct research on other examples or other city types in the EU. 
Given the explorative approach and preliminary results in this article, much work remains. Researchers 
may want to develop and test the approach adopted here by comparing data and transition narratives 
within the same EU city type, as identified in Table 1, e.g. comparing Malmö with Newcastle upon 
Tyne, or Vitoria-Gasteiz with Potsdam. The aim in doing so would be to further develop and refine 
city profiles as well as trace out commonalities and differences between city types.  

Going further, research may seek to focus on the geographical patterns within the groups and their 
explanatory significance for transitions, transfer and learning. A quick glance over these economic 
types reveals a number of puzzles in sustainability terms. For instance, within the “Leading European 
capital & Metropolis” group we find most of the acknowledged sustainability leaders and most of these 
are in Northern and Western Europe (Bristol, Copenhagen, Stockholm, Amsterdam). But what of cities 
such as Milan – can it be seen as an exception or a potential leader in its own geographic context? And 
what of the cluster of Italian cities (Triest, Firenze, Torino, Trento) in the ‘Regional Innovation Center’ 
group – what links can be drawn between them and those cities in other parts of Europe (Freiburg, 
Graz, Turku, Heerlen)? Similarly, there is a cluster of Spanish cities in the group ‘Regional Center 
with Growing Population’ (Victoria-Gasteiz, Alicante, Bilbao, Las Palmas, Valencia, Malaga), which 
might suggest that Victoria-Gasteiz may provide some kind of solid basis for further comparison. 
There may be very few grounds for comparing Ljubljana with some of the other ‘National Capital & 
Metropolises’, such Berlin and Rome, but comparison to other central and Eastern cities in the group 
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may be fruitful (e.g. Bratislava, Warschawa, Talinn, Krakow, Gdansk). Finally, researchers might 
probe the similarities and difference between high performing ‘Regional Service Centers’ in different 
geographical areas, such as and Nantes. 

Ultimately, the article has attempted to advance knowledge of how post-carbon transitions are 
occurring in mid-sized cities. It has evaluated indicative examples of five particular types of high 
performing city. The justification for this has been that a more nuanced, context-concerned approach is 
needed when assessing transitions, and that a typology or grouping of cities with similar attributes is 
one way in which this can be better achieved. Ultimately, comparisons are fairer within, and not 
across, city types due to great variation in contextual factors, such as wealth, climate, and population 
size. Hence, future research in the field should seek to account for contextual factors as a first step. 
Research on post-carbon transitions could focus on the progress or maturity of transitions within city 
types. This would also give insight into whether the city types chosen are useful or if further 
modification is necessary (as factors are dynamic and cities will move from different city types as they 
develop).  

The aim here has not been to develop a comprehensive typology, though this study provides 
pointers as to how this might be done. For instance, in order to be more representative, the approach 
taken by Zoeteman, Zande, and Smeets [14] should be expanded to include a larger set of cities in the 
EU and not just applicants to the European Green Capital Award. As Zoeteman, Zande, and Smeets’ 
[14] preliminary typology focuses on sustainability, it might be interesting to compare the groupings of 
cities with the city types developed by the Second State of European Cities Report. An analysis of this 
manner could shed light on key factors that influence the sustainability of a city as well as how 
typologies can change over time. In general, to achieve this comparable data, particularly on 
performance (e.g. on GHG emissions) in sustainability would be needed, more detailed research on the 
conditions of transitions in individual cities would have to be conducted, perhaps in the form of case 
studies, which might better delineate how transitions have (or have not) emerged in particular cities, 
what is driving and constraining them and what similar types of cities might learn from them. The 
following questions might guide the development of typologies: What types of urban context exist? 
What do cities do to achieve the post-carbon transition? What kind of strategies in what types of cities? 
What combination of context variables promote or constrain actions and performance in these types? 
Which sets of actions in which contexts are the most effective? By addressing such questions, 
researchers will ensure that the typology elucidates the complex inter-relationships between context, 
action and performance, which shape urban post-carbon transitions.  
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Abstract 
Considering the urgency of global climate change and other environmental, social and economic pressures, 

it is presumed that a new system is needed–the post-carbon city. Through their adaptive capacity, post-carbon 
cities use the threat of climate change as an opportunity to reduce vulnerability as they restructure human-
ecological and human-human relationships toward ecosystem health and a clean energy economy.

This article intends to analyse this transition process towards a post-carbon city model in 10 European case 
study cities (Barcelona, Copenhagen, Malmö, Istanbul, Lisbon, Litoměřice, Milan, Turin, Rostock and Zagreb) 
based on a set of environmental, economic and social Key Performance Indicators (KPI).

Through the analysis of the KPI, namely reference indicators such as energy efficiency and GHG emissions 
indicators, it is possible to identify groups of cities with different stages of development in the transition towards 
a post-carbon city, namely: Group 1 (Copenhagen, Malmö and Rostock), Group 2 (Milan, Turin and Barcelona), 
Group 3 (Istanbul and Zagreb) and Group 4 (Lisbon and Litoměřice).

Copenhagen and Malmö are at the forefront of this sustainable trajectory. These cities have clear strategic 
visions in the area of urban sustainability, and are implementing several projects on mobility, energy and climate 
with positive impacts. 

This work has been developed under the framework of the POCACITO–“Post-carbon Cities of Tomorrow” 
project, supported by FP7 of the European Commission (EC).

Keywords: Sustainability; Clean energy; Key Performance Indicators 
(KPI); Post-carbon; Global climate

Introduction
Cities are complex, adaptive, social-ecological systems [1-5] 

“characterised by a particular human settlement pattern that associates 
with its functional or administrative region, a critical mass and density 
of people, man-made structures and activities” [6].

A significant proportion of global greenhouse gas emissions and 
world’s resources massive consumption are attributed to urban areas, 
with figures ranging from 31 to 80% of global emissions [7,8] and 
75% consumption of the world’s resources. It is therefore of pivotal 
importance that cities, while being the centre of economic and social 
activities, become crucial players of promoting carbon reduction and 
sustainable development strategies worldwide.

Since the World Commission on Environment and Development 
(the “Brundtland Commission”) sought to address the problem of 
conflicts between environment and development goals by formulating 
a definition of sustainable development in 1987–“development which 
meets the needs of the present without compromising the ability of 
future generations to meet their own needs”, many attempts have been 
made to narrow down the concept to make it applicable to different 
contexts or to reconcile the three classical pillars–environment, society, 
and economy. 

Mainly based on undertake a convincing attempt for framing urban 
sustainable development [9-11]. They define a diagram for sustainable 
urban development, which is made up of six blocks.

The social perspective includes urban social inequalities, low 
income, poverty, crime and social exclusion, which can lead to socially 
deprived problem areas in urban centres or suburbs. In sequence, 
the economic development integrates not only the economy, but 

also municipal finance in order to ensure provision of essential city 
services as well as social support activities. The environmental aspects 
are two-fold: on the one hand, cities are the largest contributors of 
GHG emissions; on the other hand, cities and their citizens suffer 
from climate instability, floods, heat waves or hurricanes. The 
fourth component refers to the viewpoint of access to utilities and 
infrastructure, which determines, among others, the degree to which 
a city can become active in transition processes towards sustainable 
development since a city has more influence on utilities if they belong 
to the city or if the municipality is at least a shareholder. Moreover, 
the connections derived from urban form and spatial developments 
have consequences for all the pillars of sustainable development and 
are therefore crucial in the urban context. Ultimately, the inclusion of 
multi-level governance and institutional development pillar refers to 
the fact that a city is part of a larger system, e.g., the political system of 
the nation state. 

When ecological, social, or economic structures make the existing 
cities unsustainable, it may be necessary to fundamentally change 
the nature of the system–to transform it. Considering the urgency of 
global climate change and other environmental, social and economic 
pressures, it is presumed that the current urban system is close to 
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crossing several thresholds of sustainability and that a new system – 
the post-carbon city – is necessary to prevent the movement into an 
undesirable state from which it is difficult, if not impossible, to recover.

The concept of ‘post-carbon cities’ signifies a rupture in the carbon-
dependent urban system, which has led to high levels of anthropogenic 
greenhouse gases, and the establishment of new types of cities that 
are low-carbon as well as environmentally, socially and economically 
sustainable [12]. The term post-carbon emphasizes the process of 
transformation, a shift in paradigm, which is necessary to respond 
to the multiple challenges of climate change, ecosystem degradation, 
social equity and economic pressures. Through their adaptive capacity, 
post-carbon cities use the threat of climate change “as an opportunity 
to reduce vulnerability as they restructure human-ecological and 
human-human relationships toward ecosystem health and a clean 
energy economy [5,13,14].

In this context, a transition process can be defined as “a gradual, 
continuous process of change where the structural character of a 
society (or a complex sub-system of society) transforms (…) [15]. 
Consequently, transitions are “complex and long-term processes 
comprising multiple actors” [16].

Transitions with regard to sustainability have three characteristics 
that distinguish them from other transitions [16]. First, sustainability 
transitions are goal-oriented. However, since the goal is a collective 
good, there are hardly any incentives for private actors to engage in 
sustainability transitions. Sustainable solutions usually do not offer 
obvious user benefits. Therefore, economic framework conditions need 
to be changed so that innovations can replace existing systems. This 
requires changes in policies beforehand to address politics and power 
struggles, which are likely to emerge since vested interests will probably 
try to resist these changes. The third characteristic is based on the 
assumption that it is not incumbent firms, but pioneers who develop 
innovations and thus help start or implement transitions. Moreover, 
incumbent firms will probably stick to the old regime. Therefore, 
innovation and innovative businesses are seen as a driver of transition.

The transition of cities to become more sustainable through 
the three pillars – environment, society and economy – requires 
dramatic improvements in energy and water-use efficiency; alternative 
transportation modes such as walking, bicycling, and mass transit; 
investments in green infrastructure; waste minimisation (reduced 
packaging and increased use of composting, waste-to-energy, and 
recycling); promotion of regional food systems; sustainable housing; 
as well as other measures in governance or education structures. Along 
with environmental concerns, policies and planning must also confront 
key socio-economic issues, such as aging populations, migration, 
health, poverty and exclusion of the urban poor. 

The knowledge of constituent elements, actors and interactions 
within a city system, will enable an active steering of the system’s 
transition towards a post-carbon cities model.

This article intends to analyze the transition process of 10 European 
cities-Barcelona, Copenhagen, Malmö, Istanbul, Lisbon, Litoměřice, 
Milan, Turin, Rostock and Zagreb towards a post-carbon model, based on 
a set of environmental, economic and social Key Performance Indicators 
(KPI). The identification of groups of cities with different stages of 
development in the achievement of a sustainable future is also an objective 
of the research, taking in account the diverse territorial specificities. 

This work has been developed under the framework of the 
POCACITO–“Post-carbon Cities of Tomorrow–Foresight for 

sustainable pathways towards livable, affordable and prospering 
cities in a world context” project, supported by FP7 of the European 
Commission (EC). This initiative aims to produce a 2050 roadmap to 
support the transition of cities to a more sustainable or post-carbon 
future, through a collaborative research and participatory scenario 
building. An important step to achieve project’s goal is the production 
of an integrated assessment of case study cities in order to evaluate 
and make a comparison of their current situation as an input into the 
scenario development.

The novelty of this approach is related to the extensive empirical 
work developed by the selected cities in collaboration with well-known 
European research organisations, under a bottom-up approach. 
Moreover, different city profiles are identified based on their transition 
process towards a post-carbon future.

The article is divided in the following parts, besides the introduction: 
Conceptual and methodological framework, overview of the case study 
cities, case study cities performance, findings and key challenges, and 
conclusions.

Conceptual and Methodological Framework
Conceptual model

The conceptual model was conceived to have the quality of life 
as the main driver since every step towards a post-carbon city has to 
guarantee the welfare of both inhabitants and future generations. 

To achieve this objective, a theoretical model was developed 
based on the concepts of ‘urban sustainability’ and ‘post-carbon cities’ 
comprising the environmental, social and economic dimensions. 
Instead of analysing these three components as silos, a comprehensive 
and holistic approach that assesses the relationships among factors and 
feedback loops of the entire system was adopted. A systems thinking 
approach was used in order to analyse the dynamics of urban systems 
and to identify key features of post-carbon city transitions (Figure 1).

Dimensions and sub-dimensions
The environment dimension investigates the sustainable 

profile of the cities and assesses not only the current impacts on the 
environment, but also during the transition processes, evaluating the 
environmental resilience of the cities. It is important to continuously 
adapt the strategies to follow in order to mitigate the negative impacts 
on the environment during the transition process. The environmental 

Figure 1: Conceptual model.
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dimension covers the energy sector in general in order to promote 
not only the final energy efficiency but also the resources depletion 
associated with energy consumption. Post-carbon cities pay special 
attention to GHG emission and its contribution to climate change. 
Some energy intensive sectors are emphasised, such as transportation/
mobility and the buildings stock. Biodiversity and air quality are critical 
themes that are integrated in this dimension. The concerns regarding 
waste and water are also evaluated.

The economic dimension emphasises the sustainable economic 
growth based on the wealth of the cities and their inhabitants. It 
recognises that investments are crucial to promoting post-carbon cities, 
in particular the ones related to sustainable facilities. The labour market 
and the life of the companies are taken into account to demonstrate 
the dynamics of a post-carbon economy in a green economy paradigm. 
Public finances are also analysed because the cities with a lower level 
of indebtedness are more prepared to face the challenges during the 
transition process towards a post-carbon city. This dimension also 
includes the R&D expenditure because no city can become a post-
carbon city without innovation.

The social dimension is concerned about equity both in the current 
generation and between generations during the transition process to 
post-carbon cities, which is expected to be smooth for all citizens. The 
benefits for inhabitants that come out of living in a reduced carbon 
city are highlighted, showing that these cities are places where it is 
pleasant to live in and the values of equity and social inclusion are 

present. Special attention has been given to standards of living related 
to essential aspects such as education and health (for example, life 
expectancy and wellbeing). Unemployment rates and poverty are also 
issues addressed in the context of post-carbon cities. Public services 
and infrastructures that are available for citizens are analysed, as well as 
aspects of governance and civic society, promoting the positive sense of 
culture and community (Figure 2).

For each dimension and sub-dimension, a set of indicators has 
been selected which allows a uniform collection of data, improves the 
comparison and supports the identification of good practices.

Key Performance Indicators (KPI) selection
The Key Performance Indicators aim to evaluate the performance 

of cities during the transition process towards a post-carbon city. 
Through the literature review carried out, it was possible to produce an 
innovative mix of indicators.

The initial phase of the KPI design and development process was 
supported by an in-depth analysis of several existing index systems 
related to the three dimensions (social, economic and environmental), 
as observed on the following (Table 1):

In general, the indexes consulted include a long list of indicators 
that was not possible to manage in the scope of POCACITO project. 
Moreover, these indexes are essentially based on specific perspectives 
and objectives. Indeed, some of the indexes include environmental, 

Figure 2: Dimensions and sub-dimensions.
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social and economic indicators, but not in the perspective of 
POCACITO targets, and not on an integrated approach for assessing 
the social, environmental and economic resilience of citizens and city’s 
economy to face the transition process towards post-carbon cities. 
Moreover the cities should have a deep role in the transition process 
and consequently the capacity to influence all indicators. 

Additionally, a set of screening criteria-clear message, relevance, 
data availability and data quality–(described on the box below) was 
established for the Key Performance Indicators selection through an 
interactive process comprising discussions with stakeholders, as most 
relationships are not straightforward and dynamic in nature.

Relevance

• Is the indicator linked to the definition of an innovative post-
carbon city? 

• Is the city able to influence the indicator on its own? (i.e., is the 
city level the right level?)

• Is the indicator relevant for small cities as well as for megacities, 
does it respect the diversity of case study cities?

• Are there indicators included that enable to measure development/
transition scenarios impacts?

Clear message

• Is the message of the indicator clear? 

• Is the meaning of the indicator substantial? 

• Is the name and the data of the indicator easy understandable? 

• Is the direction of the indicator clear?

Data availability

• Is the data available at the city level? 

• Is the data already collected? 

• What is the location/source of the data?

• Is there free access? 

• For how long has the data been collected? (Years)

• How often is the data collected? (Year)

• Are the city officials able to provide us with the data? 

Data quality

• Reliability 

How consistent is the data?

• Validity

Does it measure what it is intended to measure?

• Completeness 

Is the database complete or is data missing?

• Comparability e.g., is the data standardised?

• Transparency  e.g., is it possible for other people to verify the 
data? 

• Uncertainty 

How does the indicator deal with uncertainty?

Topic Document Title Main features

Carbon Index

[17]
It measures the current capacity of each country to be competitive and to 
generate material prosperity for its residents in a low carbon world, based 
upon each country’s current policies and indicators.

[18]

Based on the OECD Green Growth strategy, it monitors how the Benelux 
region is performing in the transition towards the pursuit of green economic 
growth and development, while preventing costly environmental degradation, 
climate change, biodiversity loss, and unsustainable natural resource use.

Sustainability Index
Smart Cities and Social Index

[19]

It undertakes a city environmental diagnosis and performance benchmark on 
the most critical issues (pressures on energy and water resources, waste 
management, sewer systems, and transport networks, among others) of the 
urban environmental sustainability.

Columbia University, Joint Research Centre European 
Commission, World Economic Forum (2005), 
Environmental Sustainability Index, Benchmarking 
National Environmental Stewardship Yale University

It is a composite index tracking a diverse set of socioeconomic, 
environmental, and institutional indicators that characterize and influence 
environmental sustainability at the national scale, out-coming trend analysis 
and performance targets.

[20]

It is a quantifying and numerically ranking of how countries perform on high-
priority environmental issues in two broad policy areas: Environmental health, 
which measures environmental stresses to human health, and ecosystem 
vitality, which measures ecosystem health and natural resource management.

[21]

It assesses the country’s progress in sustainability, enabling the connection 
with the main levels of strategic decision–policies, plans and programs–
national, regional and sectoral level, based on the OECD framework model 
Pressure-State-Response (PSR).

Selada et al. (2012), Smart Cities Index 

A composite indicator ranking resultant of the simple average of 5 dimensions’ 
scores to strategically position cities in terms of urban intelligence. A 
database of municipal information and knowledge to support the decision-
making process of public authorities and economic and social actors was 
also developed.

Department for Communities and Local Government 
(2011), The English Indices of Deprivation 2010

A national statistical release to identify national and sub-national patterns of 
multiple deprivation, made up of several distinct dimensions or domains.

Europe 2020 Strategy Taking stock of the Europe 2020 strategy for smart, 
sustainable and inclusive growth, 2010

European Union’s ten year growth and jobs strategy composed by a set of EU 
headline targets that cover the following priorities: employment, research and 
development, climate/energy, education, social inclusion and poverty reduction.

Table 1: Main features of the index systems consulted.
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Data collection
In order to quantify the KPI in each case study city, the selected 

methods for data gathering and collection have comprised the 
following approaches:

•	 Top-down approach – Completion of the indicators list 
according to a review of main statistical findings, existing 
relevant strategic and planning documents, and legislation to 
assure an accurate quantitative data collection;

•	 Bottom-up approach – Discussions with local authorities and 
other selected stakeholders to complement the collection of 
quantitative data and enrich the contents of the case study 
analysis.

In general, most of the required data can be retrieved by national/
regional statistical offices, government departments, environment 
and energy agencies, research institutes and non-governmental 
organisations. The data collection process depends on the availability 
of high quality and relevant data.

Moreover, all the indicators should be collected for both years 2003 
and 2012 in order to compare their evolution throughout this period 
(sometimes, mainly for some economic and social indicators, time series 
were required). Whenever data are not available for those years, one should 
collect the earliest and the most recent years between 2003 and 2012. 

The geographical boundaries of the assessment should be defined 
according to the limitations of data availability. All indicators should be 
collected for one geographical level, being privileged the municipality 
level. If an indicator is not available at this geographical level, then it 
could be collected for NUT III or NUT II. If the data are only available 

at the national level, it is considered that it is not representative of the 
city, so it should be discarded.

Data collection limitations were centred in the following issues:

- Some data were collected for different time periods due to 
unavailability of data;

- Some data were collected for different geographical scales due to 
unavailability of data;

- Different data sources used for different years, which can cause 
comparison problems;

- Absence of data for the quantification of some indicators.

Because of the referred limitations, the integration of data was 
difficult. However, all the methodological problems are indicated in 
the analysis.

Overview of the Case Study Cities
Selection of case study cities

The POCACITO project has analysed a set of case study cities 
in order to enhance mutual learning and the open-ended exchange 
of knowledge on issues of common concern in order to improve 
coordination and decision making, both within and among cities [22-26].

Aligned with the project objectives, the selection of case studies was 
then developed according to a matrix crossing the following criteria: 

- Economic, social and ecological flows under the following 
themes: Water, waste, energy, transport, food, green 

Dimension Sub-Dimension Indicator Unit

Social

Social Inclusion

Unemployment level Percentage
Poverty level Percentage

Tertiary education level Percentage
Average life expectancy Nº

Public services and Infrastructures Green space availability Percentage

Governance effectiveness Existence of monitoring system for emissions reductions Yes/No
Description

Environment

Biodiversity Ecosystem protected areas Percentage

Energy
Energy intensity Toe/euro

Energy consumption by sectors Percentage

Climate and Air Quality
Carbon emissions intensity Ton CO2/euro

Carbon emissions by sectors Percentage
Exceedance rate of air quality limit values Nº

Transport and mobility Share of sustainable transportation Percentage

Waste
Urban waste generation Kg/person/year
Urban waste recovery Percentage

Water Water losses m3/person/year

Buildings and Land Use 
Energy-efficient buildings Percentage

Urban building density Nº/ km2

Economy

Sustainable economic growth 

Wealth per capita Eur/person
GDP by sectors Percentage

Employment by sectors Percentage
Business survival Percentage

Public Finances
Budget deficit Percentage of city’s GDP

Indebtedness level Percentage of city’s GDP

Research & Innovation dynamics R&D intensity Percentage

Table 2: List of Key Performance Indicators (KPI).
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infrastructure and adaptation to climate change;

- Territorial (cross border, mountain areas, inland, central and 
coastal regions) and geographical (Northern, Southern, East 
and Central Europe, and Nordic Countries) location according 
to the ESPON regional typology database 2013. 

Thus, for analysing the transition process towards a post-carbon 
future, 10 case study cities were selected, namely: Barcelona, Spain; 
Copenhagen, Denmark; Malmö, Sweden; Istanbul, Turkey; Lisbon, 
Portugal; Litoměřice, Check Republic; Milan and Turin, Italy; Rostock, 
Germany; and Zagreb, Croatia, as displayed on Figure 3.

The characteristics of the case study cities differ widely according 
to size, density, wealth, climate as well as governance and economic 
structures. Although this complicates the standardisation of the case 
study activities within the project, it also strengthens the project’s 
ability to transfer lessons learned and best practices to a wider range of 
EU and global cities. 

Case study cities’ profile
A short analysis of the case study cities basic indicators and 

geopolitical elements (Tables 3 and 4) reveal some important features 
of the territories.

Istanbul has the biggest territorial area, followed by Zagreb and 
Malmö. The smallest municipalities are Lisbon, Copenhagen and 
Litoměřice. However, Barcelona is the municipality with higher urban 
density, followed by Milan and Turin. Less dense municipalities are 
Rostock and Malmö.

The number of inhabitants of the case study cities is very diverse: 
from around 14 million inhabitants of Istanbul to 24,000 of Litoměřice. 
It is worth of notice that Istanbul is a mega city, ranking 8 out of 78 
OECD metropolitan regions in terms of population size and first for 
population growth since the mid-1990. 

Case Study Cities Performance
Environmental performance

Environmental performance of case study cities will be analysed 
based on selected KPI.

Ecosystem protected areas: Litoměřice reports 92.1% of ecosystem 
protected areas as a percentage of total surface area, followed by 
Barcelona (28%) (Figure 4).

Green space availability: Malmö and Rostock present a high 
percentage of green space over total urban area, compared with the 
other case study cities (Figure 5).

Energy intensity: Energy intensity is represented by the ratio of 
gross energy consumption by GDP. Cities with more energy intensity 
per GDP consume more energy to produce the same amount of goods. 
It is a proxy of energy efficiency.

Energy intensity is higher in Barcelona, followed by Zagreb and 
Turin. The general decrease in energy intensity is a trend in all case 
study cities (Figure 6). 

Energy consumption by sector: This indicator measures the sum 
of primary energy consumption in industry, agriculture, services, 
transports, residential and others, and allows us to identify the sectors 
that are more energy intensive and therefore need more action towards 

Figure 3: Case study cities.
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Figure 4: Ecosystem protected area, Municipality (% total surface area).
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Case Study Cities Area (km2)
Municipality, 2013

Density (inhab/km2)
Municipality, 2013

Population
Municipality, 2013

Barcelona 101,40 15.779,09 1.600.000,00
Copenhagen 89,00 6.285,84 559.440,00

Istanbul 5.196,82 2.666,0 13.854.720,00
Lisbon 100,05 5.474,59 547.733,00

Litoměřice 17,99 1.341,63 24.136,00
Malmö 332,64 940,94 312.994,00
Milan 182,00 7.275,65 1.324.169,00
Turin 130,00 6.939,52 902.137,00

Rostock 181,00 1.125,27 203.673,00
Zagreb 641,00 1.236,93   792.875,00

Note: Zagreb and Lisbon-2011; Istanbul-2012.
Table 3: Case study cities statistical figures.

Case Study Cities Geopolitical Elements

Barcelona

2nd largest city in Spain, capital of Catalonia
2nd economic centre in Spain, after Madrid
Relevant port city
Important cultural centre in Europe
Touristic destination

Copenhagen

Capital city (Denmark)
Located by the coast of Oresund, it is situated on the island of Zealand and the small island of Amager in the south western 
part of Denmark
Oresund bridge connects Copenhagen to Malmö
Important harbour area

Istanbul

Capital city (Turkey), mega city
Strategic location: Istanbul extends over 2 continents–Asia and Europe; 4th Pan European Corridor ends in Istanbul
Two important ports
Cultural, economic and demographic dynamics

Lisbon

Capital city and the largest city in Portugal
Westernmost city in Europe, along the Atlantic coast
Coastal city and touristic destination
Strategic location: Relation with Latin America, Africa and Asia, allowing access to 750 million consumers from Europe and 
Portuguese-speaking countries

Litoměřice
Small city
Northern part of Czech Republic
60 km North of the capital Prague

Malmö
3rd largest city in Sweden 
Southwest coast of Sweden
Direct connection to Denmark via the Öresund bridge

Milan

2nd largest city in Italy, after Rome
Administrative centre of the Lombardy region
Northern part of Italy, midway between Po river and the foothills of the Alps
Main industrial and commercial city in Italy
Artistic and cultural centre

Turin

4th largest city in Italy
Administrative centre of the Piedmont region
Western part of the Po river, at the foothills of the Alps
3rd area in Italy in terms of GDP

Rostock

Medium-sized city
North-east of Germany by the Baltic sea
Geographical region Northern Lowland
Can be accessed by highway from Hamburg and Berlin in around 2 hours

Zagreb
Capital city and the largest city in Croatia
Northwest of the country, along the Sava river
Excellent traffic connection between Central Europe and Adriatic Sea

Table 4: Geopolitical elements.

being more efficient.

As observed in the graphics below, the higher energy consumers 
are Milan and Barcelona. However, the profile of case study cities in 
terms of energy consumption by sectors is very diverse. In Milan, 
services present higher energy consumption in comparison with the 
other sectors. In Lisbon and Barcelona the higher energy consumer 
is the transport sector. In Turin and Malmö the residential sector 

dominates (Figure 7). 

Carbon emissions intensity: This indicator assesses the carbon 
emissions due to energy consumption. It is the ratio between CO2 
emissions and GDP. The carbon emissions intensity of the economy 
identifies the cities where more CO2 are emitted to produce wealth. 

Carbon emissions intensity is higher in Barcelona, being 
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Copenhagen the best performer. The general decrease in carbon 
emission intensity is a trend in all case study cities (Figure 8).

Carbon emissions by sector: This indicator assesses the 
measurement of CO2 emissions per sector: industry, agriculture, 
services, transports, residential, and others.

Turin leads the case study cities group in terms of carbon emissions 
intensity by sector. However, the cities profile in terms of carbon 
emissions by sectors is very diverse. In Milan and Turin, services and 
residential sectors present higher carbon emissions in comparison with 
the other sectors. In Malmö, industry and energy sectors are the higher 
producers of carbon emissions (Figure 9). 

Transports and mobility: The share of sustainable transportation 
(public transports, walk, and bike) in total modal share is higher 
in Istanbul, followed by Litoměřice, Barcelona and Copenhagen. 
Copenhagen, Malmö and Rostock residents use intensively bicycle as an 
alternative transportation mode. It is worth of notice that Copenhagen 
wants to become the best cycling city in the world (Figure 10).

Urban waste: Urban waste production is calculated by the total 
amount of city urban solid waste generated per capita in kilogram.

Urban waste production was higher in Copenhagen, Turin and 
Milan in 2007. In 2011, Copenhagen and Lisbon reported the highest 
urban waste generation. However, the decrease in the amount of this 
indicator is the general trend, with exception of Lisbon and Istanbul 
(Figure 11).

Urban waste recovery corresponds to the percentage of recovered/
treated waste. The information on waste recovering/treatment system 
is broken down into five categories of final destination: material 
recycling; total incineration, including energy recovery; deposit onto 
or into land; composting; and digestion.

This indicator is higher in Copenhagen, Rostock, Turin, Milan and 

Barcelona, being Lisbon, Zagreb and Istanbul the worst performers. 
The trend is towards the increase of urban waste recovery, with the 
exception of Lisbon (Figure 12).

Water losses: This indicator determines the percentage of water 
losses registered in public supply networks.

Water losses are bigger in Istanbul and Turin, being Lisbon and 
Rostock the best performers (Figure 13).

Social Performance
Social performance of case study cities will be analysed based on 

selected KPI.

Unemployment level: In general, from 2006 to 2012 unemployment 
rate has increased mostly because of the adverse effects of the economic 
and financial crisis. Higher rates are reported in Barcelona. In this 
period, in Barcelona the variation of male’s unemployment rate was 
+239% and the variation of women unemployment rate was +158%. 
Exceptions are Istanbul, Rostock and Zagreb (Figure 14).

Tertiary education level: Tertiary education rate is higher in Zagreb 
and Copenhagen, followed by Malmö, Barcelona and Lisbon. Istanbul 
reports the lowest tertiary education level. It is interesting to note that 
female have generally higher education rates than men (Figure 15).

Poverty level: In 2009, Litoměřice and Zagreb (Croatia) presented 
the highest poverty rates, followed by Rostock and Barcelona. Istanbul 
reported a poverty rate of 14.9%.

A sharp increase in the poverty rate happened between 2008 
and 2011 while a reversion of this trend can be appreciated from 
2011 onwards, being Milan the exception. It is worth of notice that 
Copenhagen reported a continuous decrease in poverty levels since 
2008 (Figures 16 and 17).

Economic Performance

-30%

-25%

-20%

-15%

-10%

-5%

0%

0

20

40

60

80

100

120

140

160

180

Barcelona
(2003 and 2009)

Zagreb
(2006 and 2008)

Turin
(2002 and 2011)

Milan
(2003 and 2010)

Lisbon
(2003 and 2012)

Rostock
(2005 and 2012)

Malmo
(2003 and 2011)

Energy intensity (toe/M€)

Variation rate (%)

Note: Barcelona–NUT II; Lisbon, Milan, Turin–NUT III; Malmö, Rostock, Zagreb–Municipality; No information available for Copenhagen, Litoměřice and Istanbul.

Figure 6: Energy intensity (toe/M€).
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Figure 7: Energy consumption by sector.
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Figure 8: Carbon emissions intensity.

Economic performance of case study cities will be analysed based 
on selected KPI.

Wealth: Copenhagen, Milan and Malmö have the highest level of 
GDP per capita among the case study cities. This position is followed by 
Rostock, Turin and Barcelona. Turin and Barcelona presents a decrease 
in the level of wealth between 2007 and 2010 (Figure 18). 

R&D intensity: Malmö (3.2%) and Lisbon (2.48%) are the best 
performers in term of R&D expenditure as a percentage of GDP, 
followed by Rostock and Turin. The worst performer is Litoměřice 
(0.28%) (Figure 19).

Key Findings and Conclusions
The evaluation of the pre-defined Key Performance Indicators 

in the case study cities suggests that there is a global trend towards 
a post-carbon paradigm. However, cities were generally affected 
by the economic and financial crisis, with negative consequences 
on unemployment and poverty. Case study cities present different 
development stages towards sustainability.

Barcelona is at the forefront of the smart cities movement, with 
an intensive use of smart technologies. Several strategies towards a 
post-carbon city are being implemented by the Metropolitan Area; but 
energy and carbon emissions intensity are still high. Unemployment 
and poverty are weaknesses that have been enhanced by the economic 
and financial crisis. One of the biggest challenges of the city is to find 
a balance between the need to maintain it as a tourist centre, while 
keeping its local character.

Copenhagen is a leading city in terms of urban sustainability, being 
climate change one of the prominent urban policy issues. The ambition 
for Copenhagen is to become the first CO2 neutral capital in the world 
by 2025. Several strategies and plans are being implemented in the 

areas of climate change, green buildings and mobility. Moreover, the 
city developed an integrated monitoring system of a large quantity of 
environmental indicators. It is a young, qualified and diverse city with 
good economic performance. High level of low-income citizens and 
widening income gap are the main challenges faced by the city.

Istanbul is in an initial stage of development towards a post-carbon 
city. Environmental performance is the weakest dimension and most 
underestimated by the city. However, some investments were made in 
the area of transportation. The main problems are population increase 
and growing urbanisation, urban sprawl towards peripheries, air and 
environmental pollution, and stress on natural protection areas and 
forests. However, Istanbul is improving in economic and social terms, 
being a dynamic and vibrant city.

Lisbon is in an intermediate stage of development in the transition 
towards a post-carbon city. Several strategies and projects have been 
launched in the areas of energy, mobility, and biodiversity but with 
limited impacts. The car is still the privileged transport mode, being 
mobility one of the main urban challenges. However, the reduction 
of water losses was expressive. Due to economic and financial crisis, 
unemployment and risk of poverty are increasing. Reduced population 
and aging people in the city centre are also a problem. There is a need 
to invest in buildings renovation.

Litoměřice is in an initial stage of development in the transition 
towards a post-carbon city. It is a small city that is influenced by 
the development of higher territorial units. However, it is one of 
pioneer cities in Czech Republic aiming at energy efficiency and 
renewable energy production. To become an energy self-sufficient 
city is the ambition, mostly based on the geothermal power plant 
future project. The dependence on the availability of external 
financial sources is a reality.

Malmö is also a frontrunner in the transition towards a post-
carbon city. An ambitious energy strategy is being implemented with 
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Figure 9: Carbon emissions by sector.
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Figure 13: Water losses, 2012.

positive impacts in carbon emissions and energy consumption. Several 
improvements were made in the area of sustainable transportation. It is 
a young, qualified and multicultural city with reasonable economic and 
social performance. Economic inequity and social segregation (due to 
high immigration numbers) are the main urban challenges.

Milan is in an intermediate stage of development in the transition 
towards a post-carbon city. It is a leading city in economic terms but 
the investment in environmental policy issues is comparatively lower. 
However, it has an advantage compared to other Italian cities in terms 
of environmental standards, but behind European average standards. 
There is a need to invest in the shift towards a zero-carbon paradigm 
and to increase civil awareness. Major urban problems are pollution, 

poor air quality and aged building stock.

Rostock is in an advanced-intermediate stage of development in 
the transition towards a post-carbon paradigm. Important measures 
were adopted to reduce the environmental footprint of the city, namely 
in the areas of air quality, waste and water management and sustainable 
mobility with positive impacts. The main urban challenges are linked to 
poverty, unemployment and weak infrastructures.

Turin is in an intermediate stage of development in the transition 
towards a post-carbon city. It is an innovative city, but it is being 
affected by unemployment and poverty due to strong specialisation. 
Major urban problems are pollution and poor air quality.

Zagreb is in an initial stage of development in the transition towards 
a post-carbon city. Some grassroots movements are in place, but strategic 
planning is weak. Critical success factors are unemployment and poverty 
(social), public transportation and municipal waste management 
(environment), and GDP per capita, business survival and social 
entrepreneurship (economic). It is worth of notice the high qualification of 
the population, in comparison with other case study cities.

Based on the previous analysis and through the cross analysis 
of GDP per capita and carbon emissions intensity, we can identify 
tentatively groups of cities with different stages of development in the 
transition towards a post-carbon city (Figure 20):

Group 1: Copenhagen, Malmö and Rostock: Higher GDP per 
capita, and lower carbon emissions intensity.

Group 2: Milan, Turin and Barcelona: Higher GDP per capita, and 
higher carbon emissions intensity.

Group 3: Istanbul and Zagreb: Lower GDP per capita, and higher 
carbon emissions intensity.

Group 4: Lisbon and Litoměřice: Lower GDP per capita, and lower 
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Figure 14: Evolution of unemployment rate by gender, 2006 and 2012.
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Figure 20: GDP per capita vs. carbon emissions intensity.

carbon emissions intensity.

Thus, Copenhagen and Malmö are at the forefront of the transition 
towards a post-carbon city. They are young, qualified and multicultural 
cities and present a good economic performance in terms of GDP per 
capita. These cities have clear strategic visions in the area of urban 
sustainability, and are implementing several projects on mobility, 
energy and climate with positive impacts.

However, case study cities are very different in terms of population 
size and economic, social and cultural dynamics, which makes the 
comparison difficult. Moreover, the majority of cities had problems on 
data collection; thus, the development of urban information systems is 
a recommendation for all case study cities.
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dDOÕúPDQÕQ�VRQXoODUÕ�� øVWDQEXO¶XQ�3RVW-&DUERQ�ELU�NHQW�JHOLúLPL� LoLQ�EDúODQJÕo�DúDPDVÕQGD�ROGX÷XQX�
RUWD\D�NR\PDNWDGÕU��3RVW-&DUERQ�JHOHFH÷H�XODúPDN�LoLQ�|Q�QGH�birçok ]RUOXN�ROPDVÕQD�NDUúÕQ� øVWDQEXO�
FR÷UDIL� NRQXPX�� HNRQRPLN�GLQDPL]PL�� GR÷DO� GH÷HUOHUL�� N�OW�UHO� YH� WDULKL� YDUOÕNODUÕ�� WXUL]P�SRWDQVL\HOL�
JLEL� ELU� oRN� WHPHO� DYDQWDMD� GD� VDKLSWLU�� %X� oDOÕúPD�� øVWDQEXO� LoLQ� 3RVW-&DUERQ� NHQW� JHOLúLPLQLQ� \RO�
KDULWDVÕQÕQ� IDUNOÕ� DNW|U� YH�SD\GDúODUÕQ� NDWÕOÕPÕ� LOH� EHOLUOHQPHVL� DoÕVÕQGDQ�|QHPOLGLU��dDOÕúPD�� JHOHFHN�
JHOLúPHOHUL�úHNLOOHQGLUHQ�IDNW|UOHUL�YH�WUHQGOHUL�LQFHOH\HUHN�|÷UHQPH�V�UHFLQH�NDWNÕGD�EXOXQPDNWDGÕU�  

  

Anahtar Kelimeler: øVWDQEXO��3RVW-&DUERQ�.HQWOHU��.HQWVHO�9L]\RQ��.DWÕOÕP��32&$&,72 

1 øVWDQEXO 7HNQLN�hQLYHUVLWHVL��0LPDUOÕN�)DN�OWHVL��ùHKLU�YH�%|OJH�3ODQODPD�Bölümü, tbaycan@itu.edu.tr 
2 øVWDQEXO 7HNQLN�hQLYHUVLWHVL��0LPDUOÕN�)DN�OWHVL��ùHKLU�YH�%|OJH�3ODQODPD�%|O�P�, aaygun@itu.edu.tr 
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1. *ø5øù 

.HQWOHU��Q�IXVXQ��VRV\DO�YH�HNRQRPLN�IDDOL\HWOHULQ�PHUNH]L�ROPDODUÕ�VHEHEL\OH�����\�]\ÕOÕQ�
HQ� NULWLN� NRQXODUÕQGDQ� ELUL� KDOLQH� JHOPLúWLU� '�Q\D� �]HULQGH� NDSODGÕNODUÕ� DODQ� ��� >�@�
ROPDVÕQD� UD÷PHQ� NHQWOHU�� G�Q\D� Q�IXVXQXQ� \DUÕVÕQGDQ� ID]ODVÕQÕ� EDUÕQGÕUmakta, enerji 
NXOODQÕPÕ�� DWÕN� \|QHWLPL� YH� DUD]L� NXOODQÕPÕ� \ROX\OD� VHUD� JD]Õ� VDOÕQÕPÕQÕQ� ���� LQL�
ROXúWXUPDNWDGÕU>�@��7�P�EXQODU�J|]�|Q�QH�DOÕQGÕ÷ÕQGD�LNOLP�GH÷LúLNOL÷L�YH�EHNOHQHQ�HWNLOHUL�
DoÕVÕQGDQ� NHQWOHU� N�UHVHO� DQODPGD� NULWLN� ELU� NRQXPGDGÕU�� 6�UHNOL� DUWan kent nüfusu, su 
ND\QDNODUÕ��DOW\DSÕ��oHYUH��VRV\DO�\DSÕ��HNRQRPLN�\DSÕ��KDON�VD÷OÕ÷Õ��]HULQGH�E�\�N�EDVNÕODU�
ROXúWXUPDNWDGÕU� >�@�2OXúDQ� EX� EDVNÕODUÕQ� �VWHVLQGHQ� JHOHELOPHN� LoLQ� IL]LNVHO� JHOLúLPLQ�
\DQÕQGD�NHQWLQ� VRV\DO�� HNRQRPLN�YH�oHYUHVHO�GH÷HUOHULQL�Ge göz önüne alan sürdürülebilir 
NHQWVHO� VWUDWHMLOHU� YH� SROLWLNDODU� EHOLUOHQPHOLGLU�� 6DQD\LOHúPLú� �ONHOHULQ� VRV\DO�� HNRQRPLN��
HNRORMLN� V�UG�U�OHELOLU� G|Q�ú�P�QGH� HQHUML� YH� VX� W�NHWLPL�� XODúÕP�� \HúLO� DODQODUÕQ�
NRUXQPDVÕ��\HúLO�DOW\DSÕ��DWÕN�\|QHWLPL��JÕGD�\|QHWLPL��YHULPOL�NRQXW��H÷LWLP�YH�\|QHWLúLP�
NRQXODUÕQGD� |QHPOL� JHOLúPHOHU� J|VWHUPH� \ROXQGD� LOHUOHGL÷L� J|U�OPHNWHGLU� >�@�hUHWLOHQ�
V�UG�U�OHELOLU�o|]�POHU�LNOLP�GH÷LúLNOL÷L�LOH�P�FDGHOH�HWPHGH�YH�EHNOHQHQ�LNOLP�GH÷LúLNOL÷L�
etkilerine adapte olmada büyük bir aYDQWDM� ROXúWXUPDNWDGÕU�� 6�UG�U�OHELOLU� DOW\DSÕ�� HQHUML�
VLVWHPOHUL� YH� WHúYLNOHU�N�UHVHO� VHUD�JD]Õ�HPLV\RQXQGD�FLGGL�ELU�G�ú�ú� VD÷ODUNHQ�� NHQWOHUGH�
\R÷XQODúDQ�Q�IXV�GDKD�YHULPOL�NXOODQÕPODUD�|QF�O�N�HGHELOPHNWHGLU��(NRQRPLN�JHOLúPH\H�
çevresel ve sosyal sürdüU�OHELOLUOL÷LQ�VD÷ODQPDVÕ�LOH�NDWNÕGD�EXOXQPD�KHGHIL��2(&'��*UHHQ 
Growth) [4], UNEP (Green Economy) [1], EU (Sustainable *URZWK��>�@�WDUDIÕQGDQ�RUWD\D�
DWÕOPÕúWÕU��dHUoHYHVL� oL]LOHQ� EX� VLVWHPH�$YUXSD� �ONHOHUL� ����� VWUDWHMLOHULQGH� \HU� YHULOHUHN��
H÷LWLP�� DNÕOOÕ� E�\�PH�� $5-*(�� G�ú�N� NDUERQ� NHQW� JHOLúLPL�� \RNVXOOX÷XQ� D]DOWÕOPDVÕ�
NRQXODUÕ�HOH�DOÕQPD\D�EDúODQPÕúWÕU>�@� 

)RVLO� \DNÕW� NXOODQÕPÕ� \HUHO� HWNLOHULQ� \DQÕQGD� N�UHVHO� RODUDN� GD� ELU� oRN olumsuzluklar 
\DUDWPDNWD� YH� LNOLP� GH÷LúLNOL÷L� HWNLOHULQL� úLGGHWOHQGLUPHNWHGLU�� %X� QHGHQOH�� \HQLOHQHELOLU�
HQHUML� NXOODQÕPÕ�� HPLV\RQODUÕQ� D]DOWÕOPDVÕ�� YHULPOLOL÷LQ� DUWWÕUÕOPDVÕ� HNRVLVWHP� �]HULQGHNL�
olumsuz etkileri yok ederken, yerel ekonomiye ve refah sevi\HVLQLQ�DUWWÕUÕOPDVÕQD�NDWNÕGD�
EXOXQPDNWDGÕU�� %X� DoÕGDQ� EDNÕOGÕ÷ÕQGD� SRVW-carbon kentler hem yerel hem de küresel 
|OoHNWH�ELU�oRN�IÕUVDW�VXQDQ�ELU�\DNODúÕP�RODUDN�|QH�oÕNPDNWDGÕU�� 

Post-FDUERQ�NHQWOHU�N�UHVHO�ÕVÕQPDQÕQ�GD�WHPHO�VHEHEL�RODQ�NDUERQD�ED÷ÕPOÕ�kentsel sistem 
G|QJ�V�Q�Q� NÕUÕOPDVÕQÕ�� G�ú�N� NDUERQ� VDOÕQÕPÕ� LOH� oHYUHVHO�� VRV\DO�� HNRQRPLN� RODUDN�
V�UG�U�OHELOLU� \HQL� WLS� NHQWVHO� VLVWHPLQ� NXUXOPDVÕQÕ� KHGHIOHPHNWHGLU��%X� \DNODúÕP�NHQWVHO�
PRGHO�GH÷LúLPLQGH��NDUERQ�ED÷ÕPOÕ�NHQWOHUGHQ�V�UG�U�OHELOLU��SRVW-cDUERQ�NHQWOHUH�JHoLúWH�
G|Q�ú�P� V�UHFLQH� RGDNODQPDNWD�� JHoLú� V�UHFLQL� \|QHWPHNWHGLU�� %X� \DNODúÕP� LOH� LNOLP�
GH÷LúLNOL÷L�� HNRVLVWHP�ER]XOPDVÕ�� VRV\DO�HúLWVL]OLN�� HNRQRPLN�NUL]OHU�JLEL�ELUoRN�SUREOHPH�
o|]�P�JHOLúWLULOLUNHQ�NHQWOHULQ�DGDSWH�ROPD�NDSDVLWHVL�DUWWÕUÕODUDN��NÕUÕOJDQOÕNODUÕ�D]DOWÕODUDN�
ELU�oRN�WHKGLGH�NDUúÕ�|QOHPOHU�JHOLúWLULOPHNWHGLU�>�@� 

 

2. POST-CARBON CITIES OF TOMORROW (POCACITO) 

$YUXSD� %LUOL÷L� ��� dHUoHYH� 3URJUDPÕ� WDUDIÕQGDQ� GHVWHNOHQHQ� 
32&$&,72� – Post-Carbon 
&LWLHV�RI�7RPRUURZ
�3URMHVL�\DúDQDEilir, refah seviyesi yüksek kentlere giden sürdürülebilir 
\ROX� G�Q\D� oDSÕQGD� |QJ|UPH\L� DPDoODPDNWDGÕU�� 3URMH�� �����$YUXSD� SRVW-carbon kentleri 
LoLQ�NDQÕWD�GD\DOÕ�\RO�KDULWDVÕ�JHOLúWLUPH\L�KHGHIOHPHNWHGLU��$YUXSD�NHQWOHULQLQ�JHOHFHN�LoLQ�
öngörülen sürdürülebilir veya post-FDUERQ� HNRQRPLN� PRGHOH� G|Q�ú�P�Q�Q� \ROX� RUWD\D�
NRQPD\D�oDOÕúÕOPDNWDGÕU��3URMH��N�o�N�|OoHNOL�NHQWOHUGHQ��Q�IXVX���PLO\RQXQ��]HULQH�oÕNDQ�
PHWURSROLWHQ� DODQODUD� NDGDU� oHúLWOL� |OoHNOHUGH� \HUOHúLPOHUL� NDSVDPDNWDGÕU� 3URMH�� NDWÕOÕPFÕ�
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senaryo gelLúWLUPH��ELUOLNWH�|÷UHQPH�YH�\DúD\DQ�ODERUDWXYDU�\DNODúÕPODUÕ�LOH�oDOÕúPDNWDGÕU��
Post-FDUERQ� G|Q�ú�P� LOH� GH÷LúNHQ� oHYUHVHO� YH� VRV\R-HNRQRPLN� EDVNÕODUD� NDUúÕ� NHQWVHO�
GD\DQÕNOÕOÕ÷ÕQ�DUWWÕUÕOPDVÕ��NHQWOHULQ�X]XQ�G|QHPOL�GHPRJUDILN��VRV\DO�GH÷LúLPOHUH�KD]ÕUOÕNOÕ�
ROPDVÕ��NHQW�VD÷OÕ÷ÕQÕQ�NRUXQPDVÕ�EHNOHQPHNWHGLU��3URMH��NHQWOHULQ�YH�E|OJHOHULQ�EXJ�Q�YH�
JHOHFHNWH�NDUúÕODúDFDNODUÕ�oHYUHVHO��VRV\DO�YH�HNRQRPLN�EDVNÕODUD�NDUúÕ�GD\DQÕNOÕOÕ÷ÕQÕ�QDVÕO�
JHOLúWLUHELOLUL]�VRUXVXQD�FHYDS�DUDPDNWDGÕU>�@� 

POCACITO, Avrupa post-FDUERQ� NHQWOHUL� LoLQ� LNOLP� GH÷LúLNOL÷LQL� YH� oHYUHVHO�
PHWDEROL]PD\Õ� GLNNDWH� DODQ�� |UQHN� NHQWOHU� �]HULQGHQ� NDWÕOÕPFÕ� ELU� \DNODúÕP� NXOODQDQ� YH�
X]XQ� G|QHPOL� \HQLOLNoL� ELU� EDNÕú� DoÕVÕ� JHOLúWLUHQ� ELU� SURMHGLU�� 3URMH� NDSVDPÕQGD� ��� |UQHN�
NHQW� VHoLOPLúWLU�� %DUVHORQD�� .RSHQKDJ�0DOP|�� øVWDQEXO�� /L]ERQ�� /LWRPHULFH��
Milano/Torino, Rostock ve Zagreb. Belirlenen EX� |UQHN� NHQWOHU� �]HULQGHQ�� NDWÕOÕPFÕ� ELU�
\DNODúÕPOD������$YUXSD�SRVW-FDUERQ�NHQWOHUL� LoLQ� \RO� KDULWDVÕ� oL]LOPHVL� DPDoODQPDNWDGÕU��
32&$&,72�� JHOHFH÷L� WDKPLQ� HWPHN� \HULQH� \HUHO� SD\GDúODUOD� ROXúWXUGX÷X� SODWIRUPODUGD�
G�ú�QHQ��WDUWÕúDQ�YH�JHOHFH÷L�úHNLOOHQGLUHQ�ELU�oDOÕúPD�RUWD\D�NR\PDNWD��SD\GDúODUOD�ELUOLNWH�
|÷UHQPH�V�UHFLQL�GHVWHNOHPHNWH��VHQDU\R�oDOÕúPDODUÕ� LOH�JHOHFH÷L�úHNLOOHQGLUHFHN�IDNW|UOHUL�
ve trendleri incelemektedir. 

øVWDQEXO�� SURMH� NDSVDPÕQGD� |UQHN� ELU� NHQW� RODUDN� HOH� DOÕQPDNWD� YH� ����� øVWDQEXO� SRVW-
FDUERQ� \RO� KDULWDVÕQÕQ� oL]LOPHVL� hedeflenmektedir. Bu ED÷ODPGD�� SURMH� �� WHPHO� DúDPDGD�
\�U�W�OP�úW�U�� øON� DúDPDGD�� øVWDQEXO� NHQW� GLQDPLNOHULQL� DQODPDN�� V�UG�U�OHELOLUOLN�
DQODPÕQGD� SHUIRUPDQVÕQÕ� GH÷HUOHQGLUPHN� �]HUH� SURMH� NDSVDPÕQGD� EHOLUOHQHQ� sosyal, 
ekonomik YH�HNRORMLN�J|VWHUJHOHULQ�JHoPLúWHQ�EXJ�QH�GH÷LúLPL�LQFHOHQPLú��KHU�ELU�J|VWHUJH�
LoLQ�WUHQGOHU�RUWD\D�NRQPXúWXU��øNLQFL�DúDPD��X]PDQODU�WRSODQWÕVÕ�úHNOLQGH��NHQW�VLVWHPLQGH�
DNWLI� URO� R\QD\DQ� IDUNOÕ� NXUXP�� NXUXOXú�� |]HO� VHNW|U� YH� DNDGHPLGHQ� NDWÕOÕPFÕODUOD�
düzenlenen oDOÕúWD� \ROX\OD JHUoHNOHúWLULOPLúWLU�� 3URMHGH� WDQÕPODQDQ� PHWRGRORML\H� X\JXQ�
olarak X]PDQODU� WRSODQWÕVÕQGD øVWDQEXO
XQ� J|VWHUJHOHUL� WDUWÕúÕOPÕú�� øVWDQEXO¶XQ� ����� SRVW-
FDUERQ�JHOHFH÷L�LoLQ�YL]\RQ�ROXúWXUXOPXú��VRQ�DúDPDGD�LVH�EHOLUOHQHQ�YL]\RQD�XODúPDN�LoLQ�
J�Q�P�]GHQ������\ÕOÕQD�NDGDU�V�UHFLQ�QDVÕO�\|QHWLOPHVL�JHUHNWL÷L�WDQÕPODQPÕú��VHQDU\RODU�
RUWD\D�NRQPXú��DNW|UOHU��IÕUVDWODU��HQJHOOHU�EHOLUOHQPLúWLU� 

 

3. ø67$1%8/¶81�*(/øù0(�75(1'/(5ø�9(�3(5)250$16�*g67(5*(/(5ø 

32&$&,72� 3URMHVL� NDSVDPÕQGD� øVWDQEXO� ����� SRVW-carbon \RO� KDULWDVÕ� �� DúDPDOÕ� ELU�
oDOÕúPD� LOH� EHOLUOHQPLúWLU�� øON� DúDPDGD� SURMHGH� EHOLUOHQHQ� VRV\DO�� HNRQRPLN� YH� oHYUHVHO�
J|VWHUJHOHU� �]HULQGHQ� øVWDQEXO� GH÷HUOHQGLULOPLú�� ��� \ÕOOÕN� V�UHo� LoHULVLQGH� EX�
J|VWHUJHOHUGHNL�GH÷LúLP�LQFHOHQPLú��WUHQGOHU�RUWD\D�NRQPXúWXU. 

øNLQFL�DúDPDGD�oHúLWOL�VHNW|UOHUGHQ�NDWÕOÕPFÕODU�LOH�oDOÕúWD\�G�]HQOHQPLú��|]HO�VHNW|U��NDPX�
VHNW|U���67.�YH�DNDGHPLGHQ�NDWÕOÕPFÕODUÕQ�ROXúWXUGX÷X�X]PDQ�JUXS�WRSODQWÕVÕQGD�øVWDQEXO�
2050 post-FDUERQ�YL]\RQX�EHOLUOHQPLúWLU� 

6RQ� DúDPDGD� LVH� \LQH� X]PDQ� JUXEX LOH� EHOLUOHQHQ� YL]\RQD� XODúPDN� LoLQ� V�UHFLQ� QDVÕO�
\|QHWLOHFH÷L�HOH�DOÕQPÕú�� WHPHO�JHOLúPH�VHNW|UOHUL�EHOLUOHQPLú�YH������\ÕOÕQD�X]DQDQ�V�UHo�
WDQÕPODQPÕúWÕU��%X�DúDPDGD�VHQDU\RODU�WDUWÕúÕOPÕú��\RO�KDULWDVÕQGD�G|Q�P�QRNWDODUÕ��KHU�ELU�
sektör için aktörler, IÕUVDWODU�YH�HQJHOOHU�EHOLUOHQPLúWLU� 

Performans göstergeleri daha önce European Green City Index [9], INTELI Smart City 
Index [10], Innovation ,QGH[� >��@� oDOÕúPDODUÕQGD� NXOODQÕODQ� YHUL� VHWOHULQGHQ� UHIHUDQV�
DOÕQDUDN� ROXúWXUXOPXúWXU�� � 32&$&,72 SURMHVLQLQ� ELU� |UQHN� NHQWL� RODQ� øVWDQEXO� LoLQ�
SHUIRUPDQV�J|VWHUJHOHUL�NXOODQÕODUDN�øVWDQEXO
XQ�GLQDPLNOHUL�EHOLUOHQPLúWLU��%X�J|VWHUJHOHU���
WHPHO� EDúOÕN� DOWÕQGD� WRSODQPÕúWÕU�� VRV\DO� J|VWHUJHOHU�� HNRQRPLN� J|VWHUJHOHU� YH� oHYUHVHO�
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J|VWHUJHOHU��3URMH�NDSVDPÕQGD�KHU�ELU�EDúOÕN�DOWÕQGD�DOW�J|VWHUJHOHU�EHOLUOHQPLú��IDUNOÕ�|UQHN�
NHQWOHULQ� J|VWHUJHOHU� ED]ÕQGD� NDUúÕODúWÕUÕOPDVÕ� DPDoODQPÕúWÕU�� *HoPLúWHQ� J�Q�P�]H�
J|VWHUJHOHUGHNL�GH÷LúLPL�LQFHOHPHN�YH�NDUúÕODúWÕUPD�\DSPDN�LoLQ����\ÕOOÕN�GLOLPOHU�KDOLQGH�
veriler toplanmÕúWÕU��$QFDN�oDOÕúPD�V�UHVLQFH�NDUúÕODúÕODQ�HQ�E�\�N�VÕNÕQWÕ�YHULOHUH�XODúPD�
NRQXVXQGD� \DúDQPÕúWÕU�� .LPL� J|VWHUJHOHU� LoLQ� YHUL� EXOXQDPD]NHQ�� NLPLOHUL� LoLQ� ��� \ÕOOÕN�
G|QHPGH�V�UHNOL�YH�G�]HQOL�GHSRODQPÕú�YHUL�EXOPDNWD�VRUXQ�\DúDQPÕúWÕU��7�UNL\H�øVWDWLVWLN�
KXUXPX� YHUL� WDEDQÕ�� øVWDQEXO� %�\�NúHKLU� %HOHGL\HVL� ELULPOHUL�� øVWDQEXO� .DONÕQPD� $MDQVÕ�
YHUL�WDEDQODUÕ�YH�UDSRUODUÕ�LOH�oHúLWOL�DNDGHPLN�oDOÕúPDODU�WHPHO�ND\QDN�RODUDN�NXOODQÕOPÕúWÕU�� 

3.1. Sosyal Göstergeler 

6RV\DO� J|VWHUJHOHU� GHPRJUDILN� \DSÕ�� NDPX� VHUYLVOHUL�� HWNLQ� \|QHWLúLP� DOW� EDúOÕNODUÕ� LOH�
GH÷HUOHQGLULOPLúWLU��7DEOR���EX�DOW�EDúOÕNODUÕQ�HOH�DOÕQGÕ÷Õ�J|VWHUJHOHUL�VXQPDNWDGÕU� 

 

Tablo 1: Sosyal Göstergeler vH�=DPDQ�øoLQGHNL�7UHQGOHUL 
Gösterge =DPDQ�$UDOÕ÷Õ 'H÷HUOHU Trend 

&LQVL\HWH�J|UH�LúVL]OLN�RUDQÕ�
(78ø.� 2004 - 2012 2004: K:%14,9 E: %11,7 

2012: K: %14,4 E: %10,1  AZALAN 

<RNVXOOXN�RUDQÕ��78ø.� 2006 - 2012 2006: %21 
2012: %17,4  AZALAN 

&LQVL\HWH�J|UH�\�NVHN|÷UHWLP�
RUDQÕ��78ø.� 2008 - 2012 2008: K: %3,14 E: %3,92 

2012: K: %4,98 E: %5,71  ARTAN 

2UWDODPD�\DúDP�V�UHVL�
�78ø.� 2012,2013 2012: 77,8 

2013: 77,2  AZALAN 

$NWLI�\HúLO�DODQ�E�\�NO�÷��
�ø%%� 2004 - 2012 2004: 308,64 km2 %5,65 

2012: 496,93 km2 %9,09  ARTAN 

 

'HPRJUDILN� \DSÕ\Õ� RUWD\D� NR\DFDN� LON� GH÷HUOHQGLUPH� LúVL]OLN� RUDQÕ� LOH� \DSÕOPÕúWÕU�� 2004-
����� \ÕOODUÕ� DUDVÕQGD� LQFHOHQHQ� LúVL]OLN� RUDQÕQGD� NDGÕQODUGD� LúVL]OL÷LQ� W�P� \ÕOODUGD� GDKD�
\�NVHN� ROGX÷X�� �� \ÕOOÕN� G|QHP� LoHULVLQGH� LúVL]OLN� RUDQÕQGD� LQLú� oÕNÕúODU� \DúDQGÕ÷Õ�� �����
\ÕOÕQGD�LúVL]OL÷LQ���-��RUDQÕQGD�DUWÕS�VRQUD�WHNUDU�G�ú�úH�JHoWL÷L�J|U�OP�úW�U�������\ÕOÕ�LOH�
�����\ÕOÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD�LúVL]OLN�RUDQÕQÕQ�QHUHGH\VH�D\QÕ�ROGX÷X�������\ÕOÕQGD�N�o�N�ELU�
IDUNOD� GDKD� G�ú�N� ROGX÷X� J|U�OP�úW�U� >��@�� %X� NRQXGD� øVWDQEXO� G�ú�N� SHUIRUPDQV�
J|VWHUPHNWHGLU��$QFDN�GL÷HU� ELU� HWNHQ�RODQ�\RNVXOOXN�RUDQÕQGD������\ÕOÕQGDQ������\ÕOÕQD�
��
O�N� ELU� G�ú�ú� \DúDQPÕúWÕU�� (÷LWLP� VHYL\HVLQGH� \ÕOODU� LoHULVLQGH� SHUIRUPDQVÕ� ROXPOX�
HWNLOH\HQ�ELU�DUWÕú�ROPXúWXU�>��@� 

.DPXVDO�VHUYLVOHU�XODúÕODELOLU�\HúLO�DODQ�RUDQÕ��]HULQGHQ�GH÷HUOHQGLULOPLú������-�����\ÕOODUÕ�
DUDVÕQGD�\HúLO�DODQ�E�\�NO�÷�QGH�����DUWÕú�LOH�SR]LWLI�ELU�WUHQG�\DNDODQPÕúWÕU�>��@� 

(WNLQ�\|QHWLúLP�J|VWHUJHVL� LVH�HPLV\RQODUÕ�G�]HQOL�RODUDN� WDNLS�HGHQ�PRQLW|U�VLVWHPL�ROXS�
ROPDGÕ÷Õ� LOH� LOJLOLGLU��+DYD�NLUOLOL÷LQL�NRQWURO�HGHQ�VLVWHP�YDUGÕU�DQFDN�NDUERQ�VDOÕQÕPÕQÕQ�
d�]HQOL�RODUDN�WDNLS�HGLOGL÷L�ELU�VLVWHP�EXOXQPDPDNWDGÕU� 

3.2. Ekonomik Göstergeler 

(NRQRPLN� J|VWHUJHOHU� V�UG�U�OHELOLU� HNRQRPLN� JHOLúPH� LOH� NDPXVDO� HNRQRPLN� J|VWHUJHOHU�
DOW� EDúOÕNODUÕQGD� LQFHOHQPLúWLU�� 7DEOR� �� EX� DOW� EDúOÕNODUÕQ� HOH� DOÕQGÕ÷Õ� J|VWHUJHOHUL�
VXQPDNWDGÕU� 
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Tablo 2: Ekonomik Göstergeler vH�=DPDQ�øoLQGHNL�7UHQGOHUL 
Gösterge =DPDQ�$UDOÕ÷Õ 'H÷HUOHU Trend 

.LúL�EDúÕQD�G�úHQ�*6.'�
�78ø.�� 2004 - 2011 2004����������NLúL 

2011�����������NLúL� ARTAN 

6HNW|UOHUH�J|UH�*6<ø+�
�78ø.�� 2007 - 2011 

2007       2011 
Servis:      %72,3     %72,5 
Sanayi:     %27,5     %27,4 
7DUÕP����������������������� 

6$%ø7 

6HNW|UHO�LúJ�F���78ø.�� 2004 – 2009 

2004       2009 
Servis:      %56,7     %61,8 
Sanayi:     %42,6     %37,9 
7DUÕP������������������������ 

6(59ø6�$57,ù 
6$1$<ø AZAL. 
TARIM AZAL. 

%RUoODQPD�RUDQÕ��ø%%�� 2006 - 2012 2006: % 7,8  
2012: % 9,5  ARTAN 

AR-*(�LoLQ�D\UÕODQ�E�WoH� 2010, 2011 2010: % 0,6286 
2011: % 0,6857  ARTAN 

 

6�UG�U�OHELOLU� HNRQRPLN� JHOLúPH� EDúOÕ÷ÕQGD� NLúL� EDúÕQD� G�úHQ� PLOOL� JHOLU� ����� \ÕOÕQGDQ�
����� \ÕOÕQD� NDGDU� LQFHOHQPLú�� �� \ÕOOÕN� G|QHPGH����� DUWÕú� J|]OHPOHQPLúWLU�� %X� G|QHPGH�
VHNW|UHO�RODUDN�*60+�GH÷LúLPL�VDQD\LGH�D]DOPD��VHUYLVOHUGH�DUWÕú�úHNOLQGH�JHUoHNOHúLrken 
GH÷LúLP�\�]GHOHULQLQ�oRN�D]�ROGX÷X�J|U�OP�úW�U��$\QÕ�]DPDQGD�VHNW|UHO�LúJ�F��GD÷ÕOÕPÕQD�
J|UH� WDUÕPGD� D]DOPD� �������� VDQD\LGH� D]DOPD� ������ VHUYLVOHUGH� DUWÕú� ����� J|U�OPHNWHGLU�
>��@��%X�EDúOÕN�DOWÕQGDNL�J|VWHUJHOHUGH�ROXPOX�ELU�GH÷LúLP�ROGX÷X�V|\OHQHELOir. 

.DPXVDO� HNRQRPLN� J|VWHUJHOHU� NDSVDPÕQGD� NDPXVDO� ERUo� RUDQÕ� LQFHOHQPLúWLU�� ����� LOH�
����� \ÕOODUÕ� DUDVÕQGD� ����� YH� ����� \ÕOODUÕQGD� FLGGL� ELU� ERUoODQPD� YDUNHQ�� ERUo� RUDQÕQÕQ�
JLGHUHN� D]DOÕS� ROXPOX� ELU� WUHQG� \DNDODGÕ÷Õ� J|U�OP�úW�U�� %X� EDúOÕN� DOWÕQGDNL� ELU� GL÷HU�
gösterge ise AR-*(�\DWÕUÕPODUÕQD�D\UÕODQ�E�WoH��]HULQGHQ�GH÷HUOHQGLULOPLúWLU��øVWDQEXO�\HUHO�
bütçesinde AR-*(� \DWÕUÕPODUÕQD� D\UÕODQ� SD\� �0,6 JLEL� G�ú�N� ELU� RUDQGÕU� YH� ]DPDQ�
LoHULVLQGH�FLGGL�ELU� DUWÕú� WUHQGL�J|U�OPHPHNWHGLU� >��@��%X�NRQXGD� øVWDQEXO�SHUIRUPDQVÕQÕQ�
G�ú�N�ROGX÷X�V|\OHQHELOLU� 

3.3. Çevresel Göstergeler 

dHYUHVHO� J|VWHUJHOHU� EL\RoHúLWOLOLN�� HQHUML�� KDYD� NDOLWHVL� YH� NDUERQ� VDOÕQÕPÕ�� XODúÕP�� DWÕN�
\|QHWLPL�� VX� \|QHWLPL� YH� \DSÕODúPÕú� oHYUH� NDOLWHVL� DOW� EDúOÕNODUÕ� LOH� GH÷HUOHQGLUPH\H�
DOÕQPÕúWÕU��7DEOR���EX�DOW�EDúOÕNODUÕQ�HOH�DOÕQGÕ÷Õ�J|VWHUJHOHUL�VXQPDNWDGÕU� 

%L\RoHúLWOLOLN��øVWDQEXO�LOLQGH�NRUXPD�DOWÕQD�DOÕQDQ�HNRVLVWHP�DODQODUÕ��]HULQGHn - GR÷DO�VLW�
DODQODUÕ� - GH÷HUOHQGLULOPLú�� ����� \ÕOÕQGDQ� ����� \ÕOÕQD� NRUXPD� DODQODUÕQÕQ� ���� RUDQÕQGD�
DUWWÕ÷Õ�J|U�OP�úW�U�>��@�� 

(QHUML�� YHULPOLOLN� YH� VHNW|UHO� HQHUML� W�NHWLPL� GD÷ÕOÕPÕ� �]HULQGHQ� GH÷HUOHQGLULOPLú�� HQHUML�
YHULPOLOL÷LQGH� �\R÷XQOX÷X�� VRQ� \ÕOODUGD�ELU� DUWÕú� J|]OHPOHQPLúWLU��6HNW|UHO� HQHUML� W�NHWLPL�
LQFHOHQGL÷LQGH� XODúÕP�� NRQXW� YH� VHUYLV� VHNW|U�QGH� NXOODQÕODQ� HQHUMLGH� DUWÕú� J|U�O�UNHQ�
VDQD\LGH�D]DOPD�J|U�OP�úW�U�>��@� 

.DUERQ� VDOÕQÕPÕQGD������\ÕOÕ� LOH� �����\ÕOÕ� NDUúÕODúWÕUÕOGÕ÷ÕQGD�ELU�PLNWDU� DUWÕú� J|U�OPHNWH�
>��@�DQFDN�Q�IXV�DUWÕúÕ�YH�NLúL�EDúÕQD�\XUWLoL�PLOOL�KkVÕOD GLNNDWH�DOÕQDUDN�KHVDSODQGÕ÷ÕQGD�
NDUERQ� VDOÕQÕP� \R÷XQOX÷XQGD� D]DOÕú� J|U�OPHNWH� YH� ROXPOX� ELU� SHUIRUPDQV� olarak 
\DQVÕPDNWDGÕU��+DYD�NDOLWHVL�LVH�KDYDGD�EXOXQDQ�SDUWLN�O�PDGGH�YH�]DUDUOÕ�JD]ODUÕQ�PLNWDUÕ�
�]HULQGHQ� ������ ������ ����� \ÕOODUÕ� LoLQ� LQFHOHQPLú�� GH÷LúNHQ� ELU� SHUIRUPDQV� J|VWHUGL÷L�
J|]OHPOHQPLúWLU� >��@�� %X� NDWHJRULGH� KHUKDQJL� ELU� V�UHNOL� DUWÕú� YH\D� D]DOÕúWDQ� V|]�
edilememektedir. 
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Tablo 3: Çevresel Göstergeler vH�=DPDQ�øoLQGHNL�7UHQGOHUL 
Gösterge =DPDQ�$UDOÕ÷Õ 'H÷HUOHU Trend 
(NRVLVWHP�NRUXPD�DODQODUÕ�
�'R÷DO�6LW�$ODQODUÕ���ø%%�� 2004, 2014 2004: 39.497 ha 

2012: 52.212 ha  ARTAN 

(QHUML�\R÷XQOX÷X��(QM��
7�NHWLPL�*6.'���78ø.�� 2008 - 2012 2008: 0,023 toe/euro 

2012: 0,020 toe/euro AZALAN 

Sektörlere göre enerji 
tüketimi (ETKB)  2003, 2008 

20032008 
Konut:        %24         %36 
8ODúÕP����������������������� 
Sanayi:        %33         %32 
7DUÕP���������������������������� 

ARTAN 
�6$1$<ø�
AZALAN) 

.DUERQ�HPLV\RQX��øVWDQEXO�
SGE Envanteri, Green City 
Index)  

2006, 2010 2006: 3,25 tCO2e  
2010: 3,31 tCO2e  ARTAN 

7RSOX�WDúÕPDQÕQ�SD\Õ��ø%%��
Green City Index)  2006 - 2008 2006: %84 

2008: %55  AZALAN 

$WÕN��UHWLP�PLNWDUÕ��ø67$d�� 2005 - 2012 2005������������WRQ�\ÕO 
2012������������WRQ�\ÕO� ARTAN 

*HUL�ND]DQÕP��ø67$d�� 2006 - 2011 2006: % 0,48 
2011: % 2,62  ARTAN 

6X�ND\ÕSODUÕ�RUDQÕ��ø6.ø�� 2001 – 2012 2001: % 35,33 
2012: % 24,11  AZALAN 

Enerji verimli binalar (LEED 
VHUWLILNDOÕ�ELQDODU��
(www.usgbc.org/leed)  

2009 - 2014 2009: 2 
2014: 40  ARTAN 

 %LQD�\R÷XQOX÷X��ø%%�� 2009, 2011 2009: 637,93 no/km2 
2011: 677,51 no/km2  ARTAN 

 

8ODúÕP� SHUIRUPDQVÕ� LQFHOHQGL÷LQGH� LVH� WRSOX� WDúÕPD� \�]GHVLQGH� D]DOPD� J|U�O�UNHQ� DUDED�
VDKLSOL÷L� YH� |]HO� DUDo� NXOODQÕPÕQGD� DUWÕú� ROGX÷X� J|U�OPHNWHGLU� >��@�� 7RSOX� WDúÕPDQÕQ�
RUDQÕQGDNL�D]DOPD�ROXPVX]�ELU�WUHQG�RODUDN�\DQVÕPDNWDGÕU� 

øVWDQEXO¶GD� �UHWLOHQ� DWÕN� PLNWDUÕQGD� ����� \ÕOÕQGDQ� ����� \ÕOÕQD� ���
OLN� ELU� DUWÕú�
J|]OHPOHQPLúWLU� >��@�� %X� DUWÕú� Q�IXV� DUWÕúÕ� LOH� GH� GR÷UXGDQ� LOLúNLOLGLU�� $QFDN� DWÕN� JHUL�
G|Q�ú�P�� YH� JHUL� ND]DQÕPÕ� NRQXVXQGD� LOHUOHPH� oRN� G�ú�N� VHYL\HGHGLU� YH� øVWDQEXO� EX�
NRQXGD�G�ú�N�ELU�SHUIRUPDQV�VHUgilemektedir. 

6X� \|QHWLPL�� VX� ND\ÕS� RUDQÕ� �]HULQGHQ� GH÷HUOHQGLULOPLúWLU�� ø6.ø� WDUDIÕQGDQ� JHOLúWLULOHQ�
SURMHOHU�LOH�VX�ND\ÕSODUÕ������\ÕOÕQGD�����LNHQ������\ÕOÕQGD����
H�G�ú�U�OHUHN�\�NVHN�ELU�
SHUIRUPDQV�J|VWHUPLúWLU�>��@� 

dHYUH�NDOLWHVL�EDúOÕ÷Õ� DOWÕQGD� HQHUML�YHULPOL�ELQDODU�HOH�DOÕQPÕú��/(('�VHUWLILNDOÕ�ELQDODUÕQ�
VD\ÕVÕ� EX� NDWHJRULGH� J|VWHUJH� RODUDN� NXOODQÕOPÕúWÕU�� ����� \ÕOÕQGD� /(('� VHUWLILNDOÕ� YHULPOL�
ELQD� VD\ÕVÕ� �� LNHQ� ����� \ÕOÕQGD� ��
D� \�NVHOPLúWLU� >��@�� øVWDQEXO� LoLQ� YHULPOL� ELQDODUGD� ELU�
DUWÕú� WUHQGLQGHQ� V|]� HGLOHELOLU� DQFDN� W�P� NHQW� LoLQGHNL� RUDQÕQD� EDNÕOGÕ÷ÕQGD� oRN� G�ú�N�
NDOPDNWDGÕU��%LU�GL÷HU�J|VWHUJH�LVH�NRQXW�\R÷XQOX÷X�RODUDN�EHOLUOHQPLúWLU��øVWDQEXO
GD�KÕ]OÕ�
Q�IXV� DUWÕúÕ� NRQXW� DODQODUÕQÕQ� JHQLúOHPHVLQH�� D\QÕ� ]DPDQGD� NRQXW� VD\ÕVÕQÕQ� DUWÕúÕ\OD�
\R÷XQOX÷XQ�GD�DUWPDVÕQD�VHEHS�ROPDNWDGÕU� 

3HUIRUPDQV� J|VWHUJHOHUL� WRSOX� RODUDN� GH÷HUOHQGLULOGL÷LQGH�� øVWDQEXO¶XQ� VRV\DO� J|VWHUJHOHU�
EDNÕPÕQGDQ�ROXPOX�ELU�JHOLúPH�J|VWHUGL÷L�J|]OHQPHNWHGLU��6RQ�\ÕOODUGD�GXUD÷DQ�ELU�\DSÕ\D�
HYULOPLú�ROVD�GD����\ÕOOÕN�V�UHo�LoHULVLQGH�EDúODQJÕo�YH�JHOLQHQ�QRNWD�DUDVÕQGD�E�\�N�IDUNODU�
YDUGÕU��$\QÕ�]DPDQGD�øVWDQEXO
XQ�VRV\DO�J|VWHUJHOHUL�7�UNL\H�RUWDODPDVÕQÕQ�GD��VW�QGH�ELU�
JHOLúLP�JUDIL÷L�YHUPHNWHGLU� 
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7�UNL\H
QLQ� HNRQRPLN� PHUNH]L� ROPD� DYDQWDMÕ� LOH� øVWDQEXO� HNRQRPLN� \|QGHQ� JHOLúHQ� YH�
GLQDPLN�ELU�SHUIRUPDQV�J|VWHUPHNWHGLU��øúJ�F�Q�Q�VHNW|UHO�GD÷ÕOÕPÕ�YH�*60+�EDNÕPÕQGDQ�
VHUYLV�VHNW|U��NHQWWH�|QH�oÕNPDNWDGÕU�� 

dHYUHVHO� J|VWHUJHOHU� YHUL� EXOPD� EDNÕPÕQGDQ� YH� \ÕOODU� LoLQGHNL� GH÷LúLPL� J|]OHPOHPHN�
DoÕVÕQGDQ�HQ�SUREOHPOL�YHUL�JUXEXQX�ROXúWXUPDNWDGÕU��*HQHO�DQODPGD�ROXPOX�ELU�SHUIRUPDQV�
J|VWHUPLúWLU�DQFDN�oHYUH�NRQXODUÕ�VRQ�\ÕOODUGD�GLNNDWH�DOÕQPD\D�EDúODQPÕúWÕU��$UWDQ�Q�IXV��
\D\ÕOPD�H÷LOLPL�J|VWHUHQ�NHQWVHO�\DSÕODúPDODU�GR÷DO�DODQODUÕ�WHKGLW�HGHQ�ELUHU�XQVXU�ROGX÷X�
LoLQ�oHYUH�SHUIRUPDQVÕ�KDVVDV�\DNODúÕOPDVÕ�JHUHNHQ�ELU�NRQXGXU� 

øVWDQEXO� NHQWL� VRV\DO�� HNRQRPLN� YH� oHYUHVHO� SHUIRUPDQVODUÕ� NDUúÕODúWÕUÕOGÕ÷ÕQGD� HQ� ]D\ÕI�
SHUIRUPDQVÕ�J|VWHUHQ�NDWHJRUL�oHYUHVHO�J|VWHUJHOHU�ROPXúWXU��6RV\DO�YH�HNRQRPLN�YHULOHU�LVH�\ÕOODU�
LoHULVLQGH�DUWDQ�ELU�SHUIRUPDQV�RUWD\D�NR\PXúODUGÕU��%X�G|QHPGH�oHYUH�J|VWHUJHOHULQL�ROXúWXUDQ�
NRQXODU�J|]�DUGÕ�HGLOPLú��JHUHNHQ�|QHP�YHULOPHPLú��LOJLOL�YHULOHULQ�ELOH�G�]HQOL�WRSODQPDVÕ�YH�EX�
konuda veri tabDQÕ� ROXúWXUXOPDVÕ� VD÷ODQDPDPÕúWÕU�� .HQWVHO� YH� HNRQRPLN� JHOLúPH\H� |QFHOLN�
YHULOHUHN��EX�JHOLúPH�IDNW|U�Q�Q�oHYUH�YH�GR÷DO�DODQODU��]HULQGHNL�HWNLVL�J|]DUGÕ�HGLOPLúWLU� 

 

4. ø67$1%8/������3267-&$5%21�*(/øù0(�9ø=<218�9(�<2/�+$5ø7$6,1,1�
%(/ø5/(10(6ø 

�����øVWDQEul 2050 Post-Carbon *HOLúPH�9L]\RQX 

32&$&,72�3URMHVL�NDSVDPÕQGD��øVWDQEXO������3RVW-&DUERQ�YL]\RQX�YH�EX�YL]\RQD�XODúPDN�
LoLQ� L]OHQPHVL� JHUHNHQ� \RO�� oHúLWOL� NXUXP� YH� NXUXOXúODUGDQ� JHOHQ� X]PDQODUOD� G�]HQOHQHQ�
oDOÕúWD\GD WDUWÕúÕODUDN� EHOLUOHQPLúWLU�� 3URMHQLQ� |Q� KD]ÕUOÕ÷Õ� RODUDN� WDPDPODQDQ� øVWDQEXO� NHQW�
GLQDPLNOHUL�J|VWHUJHOHUL�oDOÕúWD\GD�|QHP�YHULOHFHN�NRQXODUD�ÕúÕN�WXWDU�QLWHOLNWH�NXOODQÕOPÕúWÕU� 

.DWÕOÕPFÕODU��NHQWVHO�NDUDUODUGD�HWNLVL�RODQ�NXUXP��NXUXOXú��67.��DNDGHPL�Ye özel sektörden 
\HWNLOL� NLúLOHU� YH� X]PDQODU� RODUDN� GDYHW� HGLOPLúOHUGLU�� dDOÕúWD\D�� ø7h�� ø%%� d(95(�
.2580$� 0h'h5/höh�� .(176(/� 'g1hùh0� 0h'h5/höh�� 8/$ù,0�
0h'h5/höh��ø6.ø��ø67.$��%ø07$ù��72.ø��ø72��(<�785.(<�JLEL�IDUNOÕ�NXUXP�YH�
NXUXOXúODUGDQ�WRSODP����WHPVLOFL�NDWÕOPÕúWÕU� 

<DSÕODQ� oDOÕúWD\GD� X]PDQODU� WDUDIÕQGDQ�� øVWDQEXO dinamikleri, kurumlar ve özel sektör 
IDDOL\HWOHUL�WDUWÕúÕOPÕú��øVWDQEXO
XQ�EXOXQGX÷X�QRNWD�LOH�V�UG�U�OHELOLU�ELU�JHOHFHN�LoLQ�ROPDVÕ�
JHUHNHQ� QRNWD� GH÷HUOHQGLULOPLúWLU�� 6RQXo� RODUDN�� øVWDQEXO� 2050 Post-Carbon Vizyonu 
".�UHVHO�G�]H\GH�UHNDEHW�HWPH�J�F�QH�VDKLS��GLQDPLN��\HQLOLNoL��NHQGLQH�\HWHELOHQ��\DúDP�
NDOLWHVL� \�NVHN�� L\L� \|QHWLúLP� J�F�QH� VDKLS�� V�UG�U�OHELOLU� ELU� øVWDQEXl" olarak 
EHOLUOHQPLúWLU��%HOLUOHQHQ�YL]\RQXQ�WHPHO�DOW�ELOHúHQOHUL�LVH HQHUML��\DúDP�NDOLWHVL��\|QHWLúLP��
oHYUH�YH�GR÷DO�ND\QDNODU��N�UHVHO�UHNDEHW�HGHELOLUOLN úHNOLQGH�WDQÕPODQPÕúWÕU��$OW�ELOHúHQOHU�
�����YL]\RQXQD�XODúPDN�LoLQ�RGDNODQÕODFDN�HNVHQOHUL�J|VWHUPHNWHGLU� 

dDOÕúWD\ÕQ� ELU� VRQUDNL� DúDPDVÕQGD� EHOLUOHQHQ� YL]\RQ� YH� DOW ELOHúHQOHU� HNVHQLQGH� ����
\H�
X]DQDQ�\RO�KDULWDVÕ�EHOLUOHQPLúWLU��%X�DúDPDGD��\DSÕOPDVÕ�JHUHNHQOHU��SROLWLNDODU�YH�]DPDQ�
\|QHWLPL��]HULQGH�WDUWÕúÕOPÕúWÕU� 

4.2. øVWDQEXO� ����� 3RVW-Carbon .HQWVHO� *HOLúPH� 6HQDU\RODUÕ� YH� <RO� +DULWDVÕQÕQ�
Belirlenmesi  

Vizyon oDOÕúWD\ÕQÕQ�ELU�VRQUDNL�DúDPDVÕ�RODQ�VHQDU\R�oDOÕúPDVÕ�D\QÕ�X]PDQ�JUXEX�LOH�GHYDP�
HWPLúWLU�� dDOÕúWD\ÕQ� LNLQFL� DúDPDVÕQÕ� ROXúWXUDQ� VHQDU\R� oDOÕúPDVÕQGD� EHOLUOHQHQ� YL]\RQ� YH�
YL]\RQXQ� DOW� ELOHúHQOHUL� NDSVD\ÕFÕ� ELU� ELoLPGH� HOH� DOÕQPÕú�� \RO� KDULWDVÕ� GHWD\OÕ� ELr biçimde 
WDUWÕúÕOPÕúWÕU��dDOÕúPDGD�KHU�ELU�DOW�ELOHúHQ�LoLQ�LOJLOL�DNW|UOHU�WDQÕPODQPÕúWÕU��øNLQFL�RODUDN�KHU�
ELU�DOW�ELOHúHQ�LoLQ�YL]\RQD�XODúPDGDNL�IÕUVDWODU�YH�HQJHOOHU�RUWD\D�NRQPXúWXU��6RQ�RODUDN������
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\ÕOÕQGDQ� EDúOD\DUDN� ����� \ÕOÕQD� NDGDU� RODQ� V�UHoWH� \DSÕOPDVÕ� JHUHNHQOHU�� G|Q�P� QRNWDODUÕ��
KHGHIOHU� YH� SROLWLNDODU� EHOLUOHQPLúWLU�� %X� VD\HGH�� øVWDQEXO� ����� 3RVW-Carbon JHOLúLPL� LoLQ�
ROXúWXUXODQ�YL]\RQXQ�DGÕP�DGÕP�JHOHFH÷H�WDúÕQPDVÕ�KHGHIOHQPLúWLU��Her bir DOW�ELOHúHQ�LoLQ�LON�
RODUDN� ����� KHGHIOHUL� WDQÕPODQPÕúWÕU�� dDOÕúPDQÕQ� VRQUDNL� DúDPDVÕQGD� EHOLUOHQHQ� KHGHIOHUH�
JLGHQ�\ROGD�\DSÕOPDVÕ�JHUHNHQ�H\OHPOHU��X\JXODQPDVÕ�JHUHNHQ�SROLWLNDODU�EHOLUOHQPLúWLU��8]XQ�
HULPOL�EX�V�UHoWH�G|Q�P�QRNWDVÕ�RODELOHFHN�WHPHO�H\OHPOHU�YH�\DSÕOPDVÕ�JHUHNHQOHULQ�]DPDQ�
takvimi belirOHQPLúWLU��6RQ�DúDPDGD�LVH�KHU�ELU�DOW�ELOHúHQ�LoLQ�LOJLOL�DNW|UOHU�YH�X]PDQ�JUXEXQ�
WDUWÕúPDVÕQGD�RUWD\D�NRQDQ�IÕUVDWODU�YH�HQJHOOHU�RUWD\D�NRQPXúWXU��Tablo 4 oDOÕúWD\GD�WDUWÕúÕODQ�
NRQXODU�GR÷UXOWXVXQGD�RUWD\D�oÕNDQ�VRQXoODUÕ�J|VWHUPHNWHGLU�� 

Uzmanlar grubX�LOH�\DSÕODQ�oDOÕúPDGD�øVWDQEXO�LoLQ��]HULQGH�GXUXOPDVÕ�EHOLUOHQHQ���ELOHúHQ 
-HQHUML�� \DúDP� NDOLWHVL�� \|QHWLúLP�� oHYUH� YH� GR÷DO� DODQODU�� N�Uesel rekabet edebilirlik- 
GHWD\OÕFD�LQFHOHQPLú��KHU�ELUL�LoLQ������KHGHIL�EHOLUOHQPLú��EX�KHGHIH�XODúPDGD�DNWLI�RODcak 
DNW|UOHU��KHGHILQ�|Q�QGHNL�HQJHOOHU��IÕUVDWODU�WDQÕPODQPÕú��EX�X]XQ�HULPOL�V�UHo�\|QHWLOPH\H�
oDOÕúÕOPÕúWÕU��<DSÕODQ�WDUWÕúPDODUGD�KHU�ELU�ELOHúHQLQ�LKWL\DFÕ�RODQ�H\OHP�YH�SROLWLNDODU��WHPHO�
G|Q�P�QRNWDVÕ�RODFDN�H\OHPOHU�EHOLUOHQHUHN� V�UHFLQ�QDVÕO� ROPDVÕ�JHUHNWL÷L� WDQÕPODQPÕúWÕU��
7�P�EX�GHWD\OÕ�oDOÕúPDODUÕQ�VRQXFXQGD������øVWDQEXO�SRVW-FDUERQ�YL]\RQXQD�XODúPDN�LoLQ�
JHUHNOL�DGÕPODU�WHN�WHN�RUWD\D�NRQPXúWXU� 

 

5. 6218d�9(�'(ö(5/(1'ø50( 

32&$&,72� SURMHVL� NDSVDPÕQGD� HOH� DOÕQDQ� øVWDQEXO� SRVW-carbon JHOHFH÷LQH� \|QHOLN�
oDOÕúPDGD�JHoPLúWHQ�EXJ�QH�VRV\DO��HNRQRPLN�YH�oHYUHVHO�J|VWHUJHOHU�ED]ÕQGD�ROXPOX�ELU�
WUHQG� RUWD\D� oÕNPÕúWÕU�� $QFDN� oHYUHVHO� J|VWHUJHOHUH� GDKD� oRN� |QHP� YHULOPHVL� JHUHNWL÷L��
EXJ�QH�NDGDU�JHUL�SODQGD�EÕUDNÕOGÕ÷Õ�J|]OHPOHQPLúWLU��øVWDQEXO JHOLúPH�WUHQGOHUL�J|]�|Q�QH�
DOÕQDUDN� \DSÕODQ� oDOÕúWD\GD� ����� øVWDQEXO� 3RVW-Carbon gelecek vizyonu "Küresel düzeyde 
UHNDEHW�HWPH�J�F�QH�VDKLS��GLQDPLN��\HQLOLNoL��NHQGLQH�\HWHELOHQ��\DúDP�NDOLWHVL�\�NVHN��L\L�
\|QHWLúLP�J�F�QH�VDKLS��V�UG�U�OHELOLU�ELU� øVWDnbuO��RODUDN�RUWD\D�NRQPXúWXU��%X�YL]\RQD�
XODúPDN� LoLQ�HOH�DOÕQPDVÕ�JHUHNHQ�EHú�ELOHúHQ��HQHUML�� \DúDP�NDOLWHVL�� \|QHWLúLP��oHYUH� YH�
GR÷DO� ND\QDNODU�� N�UHVHO� UHNDEHW� HGHELOLUOLN�� RODUDN� WDQÕPODQPÕúWÕU�� +HU ELU� ELOHúHQ� LoLQ�
DNW|UOHU�� IÕUVDWODU�� HQJHOOHU�� G|Q�P� QRNWDODUÕ�� ����� KHGHIOHUL� EHOLUOHQHUHN� EX� YL]\RQD�
XODúPDN� LoLQ� \RO� KDULWDVÕ� oL]LOPLúWLU��9L]\RQD� XODúPDN� LoLQ� LúELUOL÷L� \DSDFDN�RODQ� DNW|UOHU�
NDPX� NXUXPODUÕ�� |]HO� VHNW|U�� \DEDQFÕ� \DWÕUÕPFÕODU�� YDWDQGDúODU� YH� 67.¶ODU� RODUDN�
WDQÕPODQPÕúWÕU�� øVWDQEXO� PHWURSROLWHQ� NHQWLQLQ� IÕUVDWODUÕ� RODUDN� 7�UNL\H
QLQ� $%� X\XP�
V�UHFLQGH� ROPDVÕ�� NHQWWH� \�NVHOHQ� NHQWOLOLN� ELOLQFL�� VDKLS� ROGX÷X� Q�IXV� SRWDQVL\HOL�� VDKLS�
ROGX÷X� GR÷DO� ND\QDN� SRWDQVL\HOL� YH� LoLQGH� EXOXQGX÷X� NHQWVHO� G|Q�ú�P� V�UHFL�
WDQÕPODQÕUNHQ�� HQJHO� RODUDN� JHUHNOL� KDVVDVL\HWWHQ� X]DN� NHQWVHO� G|Q�ú�P� X\JXODPDODUÕ��
NHQWOLOLN� ELOLQFLQLQ� KHQ�]� \HWHUVL]� ROXúX�� \R÷XQ� J|o� EDVNÕVÕ�� oDUSÕN� NHQWOHúPH�� VRV\DO��
HNRQRPLN� YH� oHYUHVHO� YHULOHULQ� WRSODQPDVÕ� YH� L]OHQPHVLQGHNL� \HWHUVL]OLN�� NXUXPODU� DUDVÕ�
LúELUOL÷L� HNVLNOL÷L�� X\JXODPDODUGD� GHQHWLP� HNVLNOL÷L�� HNRQRPL-ekoloji dengesini bozan 
X\JXODPD� NDUDUODUÕ� WDQÕPODQPÕúWÕU�� ����� \ÕOÕ� LoLQ� RUWD\D� NRQXODQ� YL]\RQD� XODúPDN� LoLQ�
\DSÕOPDVÕ� JHUHNHQOHU� VÕUDODQPÕúWÕU�� ����� \ÕOÕ� LoLQ� KHGHIOHU�� �HQHUML� PDVWHU� SODQÕQÕQ�
ROXúWXUXOPDVÕ�� XODúÕPÕQ� \HQLGHQ� G�]HQOHQPHVL� YH� WRSOX� WDúÕPD� D÷ÕQÕQ� JHQLúOHWLOPHVL��
V�UG�U�OHELOLU� NHQWVHO� HQYDQWHULQ� �VRV\DO�� HNRQRPLN�� IL]LNVHO�� oHYUHVHO�� ROXúWXUXOPDVÕ� YH�
NDPXR\X�LOH�SD\ODúÕOPDVÕ��NHQW�ELOJL�VLVWHPOHULQLQ�ROXúWXUXOPDVÕ��HNRQRPLN�YL]\RQ�SODQÕQÕQ�
KD]ÕUODQPDVÕ�� RODUDN� EHOLUOHQPLúWLU�� ����� \ÕOÕ� KHGHIOHUL�� �\DVDO-yönetsel çerçevenin 
ROXúWXUXOPDVÕ��PXWODN�NRUXQPDVÕ�JHUHNHQ�GR÷DO�ND\QDNODUÕQ�EHOLUOHQPHVL��úHNOLQGHGLU������ 
\ÕOÕ�KHGHIL��HULúLOHELOLU�NHQW�LoLQ�SODQODPD�YH�X\JXODPDQÕQ�\DSÕOPDVÕ��RODUDN�EHOLUOHQPLúWLU��
Vizyon oHUoHYHVLQGH� KHU� ELU� ELOHúHQ� LoLQ� ����� KHGHIOHUL� �&2�� VDOÕQÕPÕQÕ� D]DOWDQ�� GR÷DO�
ND\QDNODUGDQ�HQHUML��UHWHQ��YHULPOL�WRSOXPD�JHoLúLQ�VD÷ODQPDVÕ��SODQOÕ��J�YHQOL��KHUNHV�LoLQ 
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Felix Döhler, Max Grünig, Susanne Langsdorf 

Ökostadt zwischen Vision und Wirklichkeit 
 

Eine ökologische Transformation von Städten wird heute nahezu universal gefordert. Als 
Antwort auf eskalierende Umweltprobleme in Ballungsräumen entstand vor über 30 Jahren 
das Konzept der „Ökostadt“, deren vollständige Verwirklichung ein bisher unerreichtes Ideal 
darstellt. Die Ökostadt als Leitkonzept wurde bald von anderen Modellen verdrängt. 
Dennoch besitzen die von „Stadtökologen“ herausgearbeiteten Prinzipien für die Praxis der 
ökologischen Stadterneuerung nach wie vor hohe Aktualität. 

Einleitung 
Global nimmt der Anteil der Stadtbewohner an der Weltbevölkerung zu. Heute lebt über die 
Hälfte der Menschheit in Städten. Bis zum Jahr 2030 wird dieser Anteil auf über 75% 
ansteigen. Vor allem in Schwellenländern schreitet die Urbanisierung rasant voran (Hornweg 
und Freire 2013). Für Europa rechnen die Vereinten Nationen bis 2030 mit einem Anteil von 
fast 80% Stadtbewohnern an der Gesamtbevölkerung (DESA 2012). Städte verursachen 
schon heute ca. 70% der energiebedingten Kohlenstoffemissionen, bei steigender Tendenz. 
Gleichzeitig liegt in Städten großes Potential für den Umweltschutz: Dichte und Kompaktheit 
können zur Reduzierung des Energie-, Wasser- und Materialverbrauchs sowie des Verkehrs 
beitragen (Jabareen 2006). Die Nähe zwischen den Akteuren eröffnet 
Handlungsmöglichkeiten und seit jeher stehen Städte für ein hohes Innovationspotential.  

Die Urbanisierung stellt vorhandene Stadtinfrastrukturen vor große Herausforderungen, da 
sich der Druck auf die ökonomischen, sozialen und ökologischen Systeme deutlich erhöht. 
Als frühe Antwort auf die Verschlechterung der Lebensqualität im urbanen Raum entstand in 
den siebziger und frühen achtziger Jahren das Konzept der Ökostadt. Kann dieser Ansatz 
auch mehr als 30 Jahre später noch als wegweisend betrachtet werden?  

In der Folge werden wir zunächst das Konzept Ökostadt genauer darstellen, um dann die 
aktuelle Relevanz der ursprünglichen Ideen und Vorschläge zu untersuchen. Schließlich 
prüfen wir, ob die Ökostadt auch in Hinblick auf die potenzierten Herausforderungen der 
nächsten 40 Jahre noch Bestand haben kann. 

„Stadtökologen“ als Vordenker der Ökostadt  
Ausgehend von den Debatten der siebziger Jahre um die Grenzen des Wachstums wurde 
neben bestehenden Produktions- und Konsummustern auch das dominierende 
Stadtplanungsmodell der Nachkriegszeit in Frage gestellt. Die in der Charta von Athen 
postulierte funktionale Trennung in Arbeits-, Wohn-, Freizeit- und Bewegungsräume hatte zu 
einer „De-Naturierung“ der Bewohner von ihrer Lebenswelt geführt. Mitte der siebziger Jahre 
entstanden Forschergruppen von „Stadtökologen“, die sich dieses Phänomens annahmen, 
es benannten und unter dem Begriff „Ökostadt“ Lösungsansätze entwickelten. Die 
Diskussion wurde zunächst vor allem in den USA geführt. Vordenker wie Richard Register, 
der 1975 mit Freunden in Berkeley die Gruppe Urban Ecology gründete, prägten die Debatte 
jenseits des Atlantik. Im deutschsprachigen Raum vollzog sich eine Parallelentwicklung, die 
hier näher beleuchtet werden soll. 
 
Stadtsysteme in der Krise 

Im Zuge der Debatten um Atomkraft, Ölkrise und Waldsterben entstanden in Deutschland 
Bürgerinitiativen, die auch neue Forschungsansätze hervorbrachten. Im Jahr 1976 führte 
Frederic Vester in seiner gleichnamigen Studie im Auftrag des Umweltbundesamts den 
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Begriff von „Ballungsgebieten in der Krise“ ein. Ausgangspunkt war eine „biokybernetische“ 
Perspektive, in der Ökologie als Haushaltslehre und die Stadt - analog zu natürlichen 
Systemen - als vernetztes System verstanden wurde. Stadtökologen wie Vester erklärten die 
ökologischen und sozialen Herausforderungen der siebziger Jahre als Rückkopplungen 
negativer Entwicklungstrends, die sich gegenseitig verstärken: Anstieg des Flächen- und  
Ressourcenverbrauchs; des Automobilverkehrs; Abnahme der Luft-, Wasser- und 
Bodenqualität; Zunahme umweltbedingter Krankheiten wie Lungenkrebs; „Stadtflucht“ und 
Verwahrlosung der Innenstädte; und nicht zuletzt die Entfremdung des Stadtbewohners von 
seinem unmittelbaren Lebensraum.  
 
Ansatzpunkte für die Ökostadt 
Als Antwort forderten die Stadtökologen eine neue Betrachtungsweise. Die Analyse der 
Wechselwirkungen zwischen vernetzten natürlichen, sozialen und künstlichen Teilsystemen, 
sollte es möglich machen, dem Kollaps städtischer Systeme entgegenzuwirken und die 
Regeneration der Stadt zu ermöglichen. Dies bildete die theoretische und praktische 
Grundlage der „Ökostadt“, wie später in den Materialien zur Bauausstellung 1984 
dokumentiert. Ihr gemeinsames Bestreben ist das Erreichen eines funktionierenden, 
miteinander vernetzten und – in heutigem Sprachgebrauch – nachhaltigen Stadtsystems, 
bestehend aus unzähligen Teilsystemen.  
Obgleich es damals wie heute keine allgemein gültige Ökostadt-Definition gab (Roseland 
1997), weisen die Prinzipien zur Umsetzung der Ökostadt eine starke Kohärenz auf. Es wird 
ein schrittweiser Umbauprozess angestrebt, der von bestehenden Strukturen ausgeht und 
sich über viele Jahrzehnte erstreckt. Der Prozess wird von den Stadtbewohnern aktiv 
mitgestaltet, um diesen eine höhere Lebensqualität zu ermöglichen. Das 
Stadtplanungsmodell ist polyzentrisch, mit einem Netz „kompakter städtischer Inseln“, die 
jeweils einen möglichst hohen Grad an Selbstversorgung erreichen. Angepasste 
technologische Lösungen zielen auf die größtmögliche Nutzung örtlicher Potenziale 
(Baustoffe, passive Solarnutzung) und Vermeidung von Ressourcenverbrauch ab. Einige der 
wichtigsten Prinzipien der ökologischen Stadterneuerung sind im nachstehenden Schaubild 
zusammengefasst (vgl. auch Krusche in: Kennedy, 1984, 83ff). 

Abbildung 1: Ökostadt: Prinzipien und ausgewählte Handlungsansätze 
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Integration und Weiterentwicklung ökologischer Stadtkonzepte 
Im Laufe der achtziger Jahre haben Akteure auf verschiedensten Ebenen in Deutschland  
die von den Stadtökologen vorgebrachten Anliegen und Ansätze in der Praxis aufgegriffen. 
Eine zunehmende Institutionalisierung der Umweltpolitik und des Umweltrechts auch in der 
Stadtplanung, trug wirksam zu einer Entschärfung der Umweltprobleme bei. Einzelne 
Kommunalregierungen verfolgten über die geltenden Verordnungen hinaus ökologische 
Zielsetzungen in ihrer Planung und erarbeiteten sich einen Ruf als „grüne“ Modellstädte, so 
beispielsweise Freiburg. Infolge der VN-Umweltkonferenz in Rio 1992 begannen viele Städte 
partizipative Strategieprozesse zur lokalen Umsetzung der Agenda 21, die auf eine 
integrierte Lösung sozialer, ökologischer und ökonomischer Probleme abzielten. In die 
gleiche Richtung wiesen Initiativen der integrierten Stadtentwicklungsplanung, die in den 
neunziger Jahren in Deutschland vor allem zur Lösung komplexer Probleme auf 
Stadtteilebene eine Renaissance erlebten.  
Seit der Jahrtausendwende steigt weltweit die Zahl strategischer Nachhaltigkeitsinitiativen, 
die sich auf unterschiedliche Konzepte berufen. Anstelle von Umweltschutz stellt nun oft der 
Klimawandel den Bezugsrahmen dar. In armen Entwicklungsländern verbergen sich hinter 
lokalen Klimastrategien häufig Initiativen für eine bessere Infrastrukturversorgung („urban 
resilience“); in Industrieländern liegt der Fokus stärker auf Ressourceneffizienz und 
Treibhausgasminderung. Einige der neueren Ansätze für Städte mit Attributen wie „low 
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carbon“, „CO2-free“ oder „smart“ zeichnen sich durch ehrgeizige Zielsetzungen und einen 
hohen Technologieeinsatz aus. Diese kommen in Sektoren wie Energie, Verkehr und 
Gebäudetechnik, aber auch bei der Nutzung moderner Kommunikationstechnologien für eine 
bessere Prozessgestaltung und Beteiligung zum Einsatz.  

Rückenwind für die ökologische Stadtentwicklung: Kampagnen, Initiativen, Akteure 
Aktuelle Initiativen verdeutlichen, wie sehr städtische Nachhaltigkeit im politischen 
Mainstream angekommen ist: 

• Auf europäischer Ebene vereint der Konvent der Bürgermeister fast 5.500 Städte, die 
bislang fast 3.500 Aktionspläne für nachhaltige Energie eingereicht haben. Der 
Schwerpunkt liegt auf dem Thema Energie. Im Bereich Verkehr existieren die Pläne für 
nachhaltige Urbane Mobilität, die im Rahmen des Intelligent Energy for Europe 
Programms entstehen. Parallel hierzu entstand das private Gütesiegel European Energy 
Award. 

• Im Rahmen der Nationalen Klimaschutzinitiative entwickeln derzeit Tausende deutsche 
Kommunen Klimaschutzkonzepte und Masterpläne für „100% Klimaschutz“.  

• Einen umfassenderen Zugang zum Thema Nachhaltigkeit vertritt das Netzwerk ICLEI 
(Local Governments for Sustainability), dem weltweit rund 1.200 und europaweit rund 
200 lokale Regierungen angehören. ICLEI unterstützt seine Mitglieder mit einem breiten 
Beratungsspektrum und durch globale Lobbyarbeit. 

• Ein prominentes Beispiel für rein zivilgesellschaftliche Initiativen stellen die „Transition 
Towns“ dar. Unter diesem Begriff sammeln sich Nachhaltigkeitsinitiativen in hunderten 
Gemeinden in Europa und weltweit, in denen Bürger den Wandel hin zu einer 
kooperativen lokalen, nachhaltigen Wirtschaft gestalten möchten.  

• Auch Unternehmen treten verschiedentlich als Förderer nachhaltiger Stadtentwicklung 
auf. Der Technologiekonzern Siemens beispielsweise durch seine Studien zu grüner 
städtischer Infrastruktur und den Green City Index. 

 
Was ist dran an der Ökostadt? 

Über die genannten Beispiele hinaus existieren etliche weitere lokale, regionale und globale 
Initiativen zur Förderung nachhaltiger Stadtentwicklung. Doch gibt es heute Ökostädte? Ist 
das Konzept noch umsetzbar und zeitgemäß? Wer in einer Internetsuchmaschine „Ökostadt“ 
oder „Eco City“ eingibt, stößt auf eine unübersichtliche Projektlandschaft von sektoralen 
Initiativen  und Demonstrationsprojekten auf Stadtteilebene bis hin zu äußerst kostspieligen 
High-Tech-Planstädten wie Dongtan in China oder Masdar in den Vereinigten Arabischen 
Emiraten. Letztere versprechen in punkto Nachhaltigkeit nur Superlative. Probleme in der 
Umsetzung und Finanzierungslücken haben die Projekte mittlerweile erheblich ausgebremst 
– doch auch im Falle des Erfolgs bleibt der Mehrwert für die Realisierung anderer Öko-
Städte begrenzt: ihrer Grundidee nach muss die Öko-Stadt im Bestand und in bestehenden 
Strukturen gelingen, nicht am Reißbrett. 
  
„Echte“ Städte, die ökologische Ansätze im Bestand verfolgen, backen kleinere Brötchen. 
Kaum eine Stadt beansprucht für sich, Ökostadt zu werden. Die Online-Datenbank 
oekosiedlungen.de listet 183 Siedlungen mit zusammen etwa 26.000 Wohneinheiten auf, die 
in den letzten 30 Jahren in Deutschland mit ökologischen Zielsetzungen entstanden. Neben 
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Modellprojekten auf Gebäude- oder Stadtteilebene verfolgen kommunale Akteure ökologisch 

orientierte Strategien und Infrastrukturprogramme in einzelnen Sektoren. Inhaltlich-

konzeptionell weisen auch diese verblüffend viele Schnittmengen mit Ökostadt-Prinzipien 

auf. Von der Gestaltung einer polyzentrischen Stadt mit gemischten Quartieren, der 

Einrichtung ökologischer Korridore, über passive Solarnutzung und Kraft-Wärme-Kopplungs-

Anlagen bis hin zu öffentlichen Nutzgärten („urban gardening“) findet sich die gesamte 

Bandbreite der oben genannten Prinzipien für ökologische Stadterneuerung auch in neueren 

Initiativen wieder. Waren die Vertreter dieser Ideen früher Exoten, werden die Konzepte 

heute von Bürgermeistern genauso vorangetrieben wie durch die Weltbank, die Vereinten 

Nationen oder europäische Institutionen. Vor allem gehören sie inzwischen zum 

Bildungskanon der Stadtplaner und Kommunalpolitiker. 

Die Ansätze der Ökostadt sind heute lebendiger als je zuvor, allerdings wurde die „Ökostadt“ 

als zentraler Begriff bis auf wenige Ausnahmen von Spielarten der „nachhaltigen“ und 

„klimagerechten“ Stadt abgelöst. Die Stadtforschung sieht den Wert des eher präskriptiv-

normativ denn analytischen Ökostadt-Ansatzes vor allem darin, dass er einen Rahmen für 

verschiedene Unterkonzepte bietet. Einerseits wird die Unschärfe kritisiert, da sie 

wissenschaftliche Abgrenzungen zu anderen Ansätzen und zur städtischen Realität 

erschwert. Andererseits stellt gerade diese Flexibilität in der Praxis eine Stärke dar (vgl. 

Roseland 1997; Rapoport 2014) und ist die logische Konsequenz einer Perspektive, in der 

jede Stadt als einzigartiges, komplexes und lebendiges System begriffen wird.  

Im Gegensatz zu staatlichen Konzepten tendieren zivilgesellschaftliche Transitionsinitiativen 

zu einem holistischen Anspruch. Oftmals stehen sie für einen grundlegenden 

gesellschaftlichen Wandel, selbst wenn sie sich mit partikularen Themen befassen. 

Unterstützt durch soziale Medien erfahren solche Initiativen derzeit einen enormen Zuwachs. 

Ob diese Entwicklung zukünftig prägend sein wird, ist unklar. Staatliche Akteure hingegen 

stecken ihren Gestaltungsrahmen entlang festgelegter Budgets, Zeitrahmen und 

Zuständigkeiten ab. Innerhalb dieses Rahmens ist viel bewegt worden: Städte werden heute 

anders geplant als in den achtziger Jahren.  

Thematische Fokussierungen können als Einschränkung, aber auch als Chance für den 

Wandel wahrgenommen werden: Mit einem konkreten Thema wie Energie, Verkehr oder 

Klimaschutz lassen sich lokale Akteure direkter aktivieren als über ein abstraktes Thema wie 

Ökologie. Dies ist umso wichtiger, als individuelle Entscheidungen und Handlungen große 

Potenziale für eine ökologische städtische Ressourcennutzung bergen. 

Verhaltensänderungen lassen sich nicht von oben herab verordnen, sondern müssen sich 

als Prozess entwickeln, der auf die Lebensqualität und Nachhaltigkeit abzielt. Staatliche und 

zivilgesellschaftliche Initiativen können hier gemeinsam eine größere Wirkung entfalten, 

indem sie einerseits Menschen überzeugen, Verantwortung zu übernehmen, und 

andererseits Handlungs- und Gestaltungsmöglichkeiten bieten. Auch in der Privatwirtschaft 

finden sich zunehmend Partner, die sich als verantwortungsbewusste Produzenten, 

Projektförderer und Anbieter auf dem wachsenden „Nachhaltigkeitsmarkt“ positionieren. Die 

Basis für staatlich-zivilgesellschaftlich-privatwirtschaftliche Allianzen für lokale Nachhaltigkeit 

schien niemals günstiger als heute. 

Auf dem Weg zur Ökostadt erscheinen Koalitionen dieser Art auch notwendig. Denn 

Stadtpolitik wird immer so komplex und „unordentlich“ bleiben, dass sie ihre Akteure zu 

Kompromissen zwischen handfesten Interessen, Prioritäten und Leitwerten zwingt. Daher 

lohnt es auch heute, sich das Konzept der Ökostadt und seine Entstehungsgeschichte ins 
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Bewusstsein zu rufen. Erstens bietet es dank seiner Flexibilität einen Rahmen für 
unterschiedlichste Ansätze. Zweitens bieten sich die Stadtökologen als Vorbild an, in ihrer 
Mischung aus politischem Aktivismus, Forschung und Praxis für die Gestaltung einer 
lebenswerten Welt einzutreten.  
Dass Konzepte nachhaltiger Stadtentwicklung von Zeit zu Zeit neue Namen tragen, ist 
nebensächlich. Denn für den Stadtbewohner ist der Name des Entwicklungsplanes nicht 
wichtig – solange es sich um einen ganzheitlichen Ansatz handelt, der seine Lebensqualität 
und auch die der kommenden Generationen verbessert. 
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