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SI 1: Detailed information on all 104 investigated cities
	Name of city
	Federal state
	[bookmark: RANGE!C2]Population
(as of 31 Dec. 2017)1
	City type2
	Score reached on adaptation
	Score reached on mitigation
	
Mean min-max-scaled Score (i.e. each original score was scaled to the maximum and minimum score per policy field)
	[bookmark: _GoBack]Cluster (see Fig. 4, 5 and 6 and Table 6 in the main text)

	Aachen
	North Rhine-Westphalia
	 246 272
	Medium
	59.78
	57.50
	74.96
	1

	Aschaffenburg
	Bavaria
	69 928
	Small independent  
	5.00
	38.50
	28.43
	5

	Augsburg
	Bavaria
	 292 851
	Medium 
	0.00
	47.50
	31.25
	5

	Baden-Baden
	Baden-Württemberg
	 54 718
	Small independent 
	0.00
	48.00
	31.58
	5

	Bamberg
	Bavaria 
	 77 179
	Small independent 
	5.00
	40.50
	29.75
	6

	Bayreuth
	Bavaria
	 73 999
	Small independent 
	0.00
	23.00
	15.13
	6

	Bergisch Gladbach
	North Rhine-Westphalia
	 111 627
	Medium
	0.00
	15.00
	9.87
	6

	Berlin, City
	Berlin
	3 613 495
	Big
	80.50
	68.50
	95.07
	1

	Bielefeld
	North Rhine-Westphalia
	 332 552
	Medium
	24.50
	64.50
	57.65
	3

	Bochum
	North Rhine-Westphalia
	 365 529
	Medium
	39.78
	58.00
	62.86
	4

	Bonn
	North Rhine-Westphalia
	 325 490
	Medium
	30.17
	72.00
	66.11
	3

	Bottrop
	North Rhine-Westphalia
	 117 364
	Medium
	46.56
	66.00
	72.34
	2

	Brandenburg an der Havel
	Brandenburg
	 71 886
	Small independent 
	23.72
	38.50
	40.06
	4

	Braunschweig
	Lower Saxony
	 248 023
	Medium
	23.61
	37.00
	39.01
	4

	Bremen, City
	Bremen
	 568 006
	Big
	60.22
	70.50
	83.79
	1

	Bremerhaven, City
	Bremen
	 113 026
	Medium
	42.22
	41.50
	53.53
	2

	Chemnitz
	Saxony
	 246 855
	Medium
	47.00
	54.50
	65.05
	2

	Cologne
	North Rhine-Westphalia
	1 080 394
	Big
	62.11
	49.00
	70.82
	2

	Cottbus
	Brandenburg
	 101 036
	Medium
	0.00
	32.00
	21.05
	5

	Darmstadt
	Hesse
	 158 254
	Medium
	0.00
	49.00
	32.24
	5

	Delmenhorst
	Lower Saxony
	 77 521
	Small independent 
	0.00
	46.50
	30.59
	5

	Dessau-Roßlau
	Saxony-Anhalt
	 82 111
	Small independent 
	0.00
	33.50
	22.04
	6

	Dortmund
	North Rhine-Westphalia
	 586 600
	Medium
	30.11
	56.00
	55.54
	2

	Dresden
	Saxony
	 551 072
	Medium
	64.72
	56.50
	77.37
	2

	Duisburg
	North Rhine-Westphalia
	 498 110
	Medium
	59.44
	49.50
	69.49
	2

	Dusseldorf
	North Rhine-Westphalia
	 617 280
	Big
	48.39
	58.50
	68.54
	1

	Emden
	Lower Saxony
	 50 607
	Small independent 
	5.00
	63.00
	44.55
	3

	Erfurt
	Thuringia
	 212 988
	Medium
	43.22
	50.50
	60.07
	4

	Erlangen
	Bavaria
	 110 998
	Medium
	11.50
	59.50
	46.29
	3

	Essen
	North Rhine-Westphalia
	 583 393
	Medium
	61.33
	64.50
	80.53
	1

	Flensburg
	Schleswig-Holstein
	 88 519
	Small independent 
	0.00
	37.00
	24.34
	5

	Frankfurt (Main)
	Hesse
	 746 878
	Medium
	68.22
	69.50
	88.1
	1

	Frankfurt (Oder)
	Brandenburg
	 58 237
	Small independent 
	0.00
	41.00
	26.97
	5

	Freiburg im Breisgau
	Baden-Württemberg
	 229 636
	Medium
	11.50
	76.00
	57.14
	3

	Fürth
	Bavaria
	 126 526
	Medium
	0.00
	35.00
	23.03
	6

	Gelsenkirchen
	North Rhine-Westphalia
	 260 305
	Medium
	30.33
	44.00
	47.79
	4

	Gera
	Thuringia 
	 94 859
	Small independent 
	0.00
	38.00
	25.00
	5

	Göttingen
	Lower Saxony
	 119 529
	Medium
	25.44
	59.00
	54.62
	4

	Hagen
	North Rhine-Westphalia
	 187 730
	Medium
	38.39
	56.50
	61.02
	2

	Halle (Saale)
	Saxony-Anhalt
	 239 173
	Medium
	21.06
	61.00
	53.21
	4

	Hamburg, City
	Hamburg
	1 830 584
	Big
	70.44
	61.50
	84.21
	1

	Hamm
	North Rhine-Westphalia
	 179 185
	Medium
	5.00
	44.50
	32.38
	5

	Hanover
	Lower Saxony
	 535 061
	Big
	60.06
	69.50
	83.03
	1

	Heidelberg
	Baden-Württemberg
	 160 601
	Medium
	41.06
	69.00
	70.90
	1

	Heilbronn
	Baden-Württemberg
	 125 113
	Medium
	0.00
	41.00
	26.97
	5

	Herne
	North Rhine-Westphalia
	 156 490
	Medium
	5.00
	43.50
	31.72
	5

	Hildesheim
	Lower Saxony
	 101 744
	Medium
	0.00
	41.00
	26.97
	5

	Ingolstadt
	Bavaria
	 135 244
	Medium
	0.00
	26.00
	17.11
	6

	Jena
	Thuringia
	 111 099
	Medium
	56.61
	28.50
	53.91
	4

	Kaiserslautern
	Rhineland Palatinate
	 99 684
	Small independent 
	11.50
	64.00
	49.25
	3

	Karlsruhe
	Baden-Württemberg
	 311 919
	Medium
	71.61
	52.50
	79.02
	2

	Kassel
	Hesse 
	 200 736
	Medium
	5.00
	35.00
	26.13
	5

	Kempten (Allgäu)
	Bavaria
	 68 330
	Small independent 
	0.00
	61.50
	40.46
	3

	Kiel
	Schleswig-Holstein
	 247 943
	Medium
	41.67
	64.50
	68.31
	4

	Koblenz
	Rhineland Palatinate
	 113 844
	Medium
	5.00
	42.00
	30.74
	6

	Krefeld
	North Rhine-Westphalia
	 226 699
	Medium
	5.00
	35.00
	26.13
	6

	Landshut
	Bavaria
	 71 193
	Small independent 
	0.00
	47.50
	31.25
	5

	Leipzig
	Saxony 
	 581 980
	Big
	45.22
	49.50
	60.65
	2

	Leverkusen
	North Rhine-Westphalia
	 163 577
	Medium
	5.00
	52.50
	37.65
	5

	Lübeck
	Schleswig-Holstein
	 216 318
	Medium
	43.44
	47.50
	58.23
	2

	Ludwigshafen am Rhein
	Rhineland Palatinate
	 168 497
	Medium
	6.50
	41.00
	31.01
	5

	Magdeburg
	Saxony-Anhalt
	 238 478
	Medium
	49.72
	55.00
	67.07
	4

	Mainz
	Rhineland Palatinate
	 215 110
	Medium
	6.50
	71.00
	50.75
	3

	Mannheim
	Baden-Württemberg
	 307 997
	Medium
	46.94
	48.00
	60.74
	2

	Moers
	North Rhine-Westphalia
	 103 949
	Medium
	32.28
	35.00
	43.07
	4

	Mönchengladbach
	North Rhine-Westphalia
	 262 188
	Medium
	0.00
	34.00
	22.37
	5

	Mülheim an der Ruhr
	North Rhine-Westphalia
	 171 265
	Medium
	49.72
	54.00
	66.41
	2

	Munich 
	Bavaria
	1 456 039
	Big 
	59.67
	63.50
	78.84
	1

	Münster
	North Rhine-Westphalia
	 313 559
	Medium
	60.83
	72.00
	85.15
	1

	Neumünster
	Schleswig-Holstein
	 79 335
	Small independent
	5.00
	31.00
	23.50
	5

	Neuss
	North Rhine-Westphalia
	 153 810
	Medium
	50.56
	42.00
	59.03
	2

	Neustadt an der Weinstraße
	Rhineland Palatinate
	 53 353
	Small independent 
	0.00
	36.00
	23.68
	5

	Nuremberg
	Bavaria
	 515 201
	Big 
	58.89
	65.00
	79.34
	1

	Oberhausen
	North Rhine-Westphalia
	 211 422
	Medium   
	62.67
	39.50
	64.91
	2

	Offenbach am Main
	Hesse 
	 126 658
	Medium   
	60.33
	46.00
	67.74
	2

	Oldenburg
	Lower Saxony
	 167 081
	Medium   
	0.00
	37.00
	24.34
	5

	Osnabrück
	Lower Saxony
	 164 374
	Medium   
	34.78
	61.50
	62.06
	4

	Paderborn
	North Rhine-Westphalia
	 149 075
	Medium   
	5.00
	27.00
	20.87
	5

	Passau
	Bavaria
	 51 781
	Small independent   
	0.00
	0.00
	0.00
	6

	Pforzheim
	Baden-Württemberg
	 124 289
	Medium   
	40.06
	44.50
	54.16
	2

	Potsdam
	Brandenburg
	 175 710
	Medium   
	55.72
	58.50
	73.10
	4

	Recklinghausen
	North Rhine-Westphalia
	 113 360
	Medium   
	36.67
	33.50
	44.81
	4

	Regensburg
	Bavaria
	 150 894
	Medium   
	32.11
	35.00
	42.97
	4

	Remscheid
	North Rhine-Westphalia
	 110 584
	Medium   
	42.56
	41.50
	53.73
	4

	Reutlingen
	Baden-Württemberg
	 115 762
	Medium   
	21.83
	42.00
	41.19
	4

	Rosenheim
	Bavaria
	 63 080
	Small independent  
	0.00
	39.00
	25.66
	5

	Rostock
	Mecklenburg Western Pomerania
	 208 409
	Medium   
	60.94
	67.50
	82.26
	1

	Saarbrücken
	Saarland
	 180 966
	Medium   
	37.89
	40.00
	49.85
	4

	Salzgitter
	Lower Saxony
	 104 548
	Medium   
	0.00
	15.00
	9.87
	6

	Schweinfurt
	Bavaria
	 53 437
	Small independent  
	20.94
	18.00
	24.85
	6

	Schwerin
	Mecklenburg Western Pomerania
	 95 797
	Small independent  
	32.00
	44.00
	48.82
	4

	Siegen
	North Rhine-Westphalia
	 102 337
	Medium   
	32.11
	32.50
	41.33
	4

	Solingen
	North Rhine-Westphalia
	 158 803
	Medium   
	53.56
	49.00
	65.50
	2

	Speyer
	Rhineland Palatinate
	 50 931
	Small independent  
	31.11
	26.00
	36.43
	4

	Stuttgart
	Baden-Württemberg
	 632 743
	Big  
	65.56
	71.50
	87.76
	1

	Trier
	Rhineland Palatinate
	 110 013
	Medium   
	0.00
	33.00
	21.71
	6

	Ulm
	Baden-Württemberg
	 125 596
	Medium   
	19.83
	64.00
	54.42
	3

	Weimar
	Thuringia 
	 64 426
	Small independent  
	0.00
	31.00
	20.39
	5

	Wiesbaden
	Hesse
	 278 654
	Medium   
	21.17
	48.50
	45.05
	4

	Wilhelmshaven
	Lower Saxony
	 76 316
	Small independent  
	0.00
	20.00
	13.16
	6

	Wolfsburg
	Lower Saxony
	 123 914
	Medium   
	16.50
	27.00
	28.01
	6

	Worms
	Rhineland Palatinate
	 83 081
	Small independent  
	57.94
	47.00
	66.91
	2

	Wuppertal
	North Rhine-Westphalia
	 353 590
	Medium   
	46.56
	53.00
	63.78
	2

	Würzburg
	Bavaria
	 126 635
	Medium   
	29.61
	35.00
	41.42
	4



1: https://www.destatis.de/DE/ZahlenFakten/LaenderRegionen/Regionales/Gemeindeverzeichnis/Administrativ/Aktuell/05Staedte.html
2: Big city: Minimum of 500,000 inhabitants; including the three cities with functions of federal states (Berlin, Hamburg, Bremen)
Medium-sized city: Minimum of 100,000 inhabitants
Small independent city: Minimum of 50,000 inhabitants; independence from any county

SI 2: Climate change mitigation ranking: Indicators and their data sources
	Indicators
	Data Sources

	Memberships in city networks
· Climate Alliance
· Covenant of Mayors
· Energy Cities
· ICLEI
· Aalborg Charter

	City network websites: 
· Climate Alliance: https://www.climatealliance.org/fileadmin/Inhalte/2_Municipalities/Member_List_January2020.pdf 
· Covenant of Mayors: https://www.covenantofmayors.eu/about/covenant-community/signatories/
· Energy Cities: https://energy-cities.eu/members/ 
· ICLEI: https://www.iclei.org/en/members.html Aalborg Charter/Sustainable Cities and Towns Campaign; information source: Sustainable Cities and Towns Campaign; https://sustainablecities.eu/fileadmin/repository/Aalborg_Charter/Aalborg_Charter_signatories.pdf 

	Awards and competitions
· European Energy Award 
· ‘Climate Star’ awarded by the Climate Alliance
· ‘Masterplan’ municipality 
· Climate active municipality (klimaaktive Kommune), competition organized by the Federal Ministry for the Environment and the German Institute of Urban Affairs); section: ‘climate protection in the municipality’ 
· German solar prize (deutscher Solarpreis) organised by the European Association for Renewable Energy 
	Competition and award websites:
· European Energy Award: https://www.european-energy-award.de 
· ‘Climate star’: https://www.climatealliance.org/activities/campaigns-and-more/climate-star.html 
· Masterplan municipalities: https://www.klimaschutz.de/foerderung/masterplan -100-klimaschutz
· Climate active municipalities: https://www.klimaschutz.de/wettbewerb2009-2019German solar prize: https://eurosolar.de/de/index.php/solarpreise/archiv-deutscher-solarpreis-eurosolar 

	Existence of climate mitigation or energy plans and strategies

	· State of assessment: 31st of Dec. 2018.
· The first climate mitigation/ energy plans or strategies include energy efficiency plans for municipal buildings, council decisions on goals for reducing GHG emission, climate mitigation reports, etc., 
· From 2008 to 2017, around 3,000 municipalities had received national funding for 12,500 projects provided by the Kommunalrichtlinie, which is part of the National Climate Protection Initiative.  70 out of 104 cities had received funding for their climate mitigation strategies by the end of 2018; own calculations; see also  https://www.klimaschutz.de/kommunalrichtlinie; with respect to older plans and strategies see https://www.ssoar.info/ssoar/bitstream/handle/document/19672/ssoar-2005-kern_et_al-kommunaler_klimaschutz_in_deutschland_-.pdf?sequence=1research on city websites;

	Year of first publication of climate mitigation or energy plans and strategies
The first climate mitigation/ energy plan or strategy was taken into account.

	

	Updates on climate mitigation or energy plans and strategies
The number of times each city has updated its mitigation plan since the first version was published
	

	CO2 or greenhouse gas emission target
Each city’s longest-term target for reducing CO2 or greenhouse gases
	Research on city web pages 

· Climate mitigation plans
· City websites
· Climate Alliance website

	Proposed CO2/GHG reduction per year
Each city’s target for reducing CO2 or greenhouse gases was divided by the number of years in which they aimed to achieve the target 
	








SI 3: Climate change adaptation ranking: Indicators and their data sources
	Indicators
	Data Sources

	Memberships in city networks
· Covenant of Mayors

	Websites of city network: 
· Covenant of Mayors: https://www.covenantofmayors.eu/about/covenant-community/signatories/ 

	Participating in certification programs and winning competitions
· European Climate Adaptation Award - model programme
· ‘Climate active municipality’ (‘Klimaaktive Kommune’ organized by the Federal Ministry for the Environment and the German Institute of Urban Affairs); section: ‘climate adaptation in the municipality’ 
· ‘Blue compass’ (‘blauer Kompass’ organized by the Federal Environment Agency)
	Websites of competitions:
· Eca: Request to the eca-office; Further information on eca can be found at https://www.european-climate-award.de/
· ‘Climate active municipality’:  https://www.klimaschutz.de/wettbewerb2009-2017
· ‘Blue compass’: https://www.umweltbundesamt.de/erster-wettbewerb-2011 

	Existence of climate change adaptation plans

	Research on city web pages 
· This approach is appropriate as ‘in Germany, a city is obliged to publish the plan on its website if it received national funding for the development of the plan’ (Reckien et al., 2019 SI 3) and many cities were supported by such funding. In unclear cases, city personnel was contacted via e-mail or phone. 
· State of assessment: 31st of Dec. 2018.
· Plans are counted as adaptation plans, if they refer explicitly to climate change and climate adaptation, name climate adaptation measures planned or taken and are published by or on behalf of the city. 
· Further relevant documents are climate expert reports which meet the conditions or are climate mitigation plans which meet the conditions and dedicate at least an own chapter to climate adaptation.

	Year of first publication of climate change adaptation plans
The first adaptation plan of each city was taken into account.

	

	Updates on climate change adaptation plans

	

	Climate adaptation ambitions: extent of planned measures in climate adaptation plans
The latest climate adaptation plan of each city was analysed.
	Research on city web pages (see above): 
Content analysis of the plans








