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Appendix name appendix 1
[bookmark: _Toc138089284]Table 1: Mean, Median, and Standard Deviation of Air Pollutants
	
	Pollutant
	Mean
	Median
	Standard Deviation

	0
	PM2.5
	54.41767
	46
	41.63655

	1
	O3
	20.20425
	19.2
	17.8963

	2
	PM10
	26.74556
	20
	25.04793

	3
	NO2
	9.769613
	7.8
	8.030718



Appendix name appendix 2
[bookmark: _Toc138089285]Table 2: Mean Measurement Values.
BL
	Measurement
	NO2
	O3
	PM10
	PM2.5

	City
	
	
	
	

	Helsinki
	6.510762
	17.9713
	10.39014
	22.73991

	Madrid
	13.3991
	21.83049
	17.01794
	38.35426

	Milan
	25.8654
	33.38294
	24.19905
	58.1564

	Oulu
	4.424215
	17.07579
	7.780269
	18.4574

	Paris
	15.64753
	18.60269
	19.06278
	41.47534

	Wuhan
	16.15113
	27.94144
	52.06306
	100.1396



DL
	Measurement
	NO2
	O3
	PM10
	PM2.5

	City
	
	
	
	

	Helsinki
	4.805603
	23.46983
	10.73707
	20.38362

	Madrid
	11.30776
	22.55216
	15.97414
	40.10776

	Milan
	25.32
	35.28174
	28.07391
	68.99565

	Oulu
	3.620259
	24.225
	8.422414
	18.05172

	Paris
	12.20862
	22.62285
	18.53879
	42.34483

	Wuhan
	11.01466
	24.35388
	42.62069
	92.60345







Appendix name appendix 3
[bookmark: _Toc138089286]Table 3: Change in Mean Pollutant Concentrations from Before to DL
	Measurement
	NO2
	O3
	PM10
	PM2.5

	City
	
	
	
	

	Helsinki
	-2.45457
	8.301081
	1.305104
	-2.28277

	Madrid
	-7.40387
	5.505697
	-5.85603
	-6.91617

	Milan
	-6.69493
	7.524681
	-4.31334
	-7.53735

	Oulu
	-1.7166
	9.825168
	2.305445
	-0.55264

	Paris
	-5.22087
	8.50969
	0.203886
	3.877045

	Wuhan
	-4.88066
	1.625225
	-7.31068
	-11.6444



Appendix name appendix 4
[bookmark: _Toc138089287]Table 4: Reductions in Mean Pollutant Concentrations Observed DL
	
	City
	Measurement
	Reduction

	0
	Oulu

	PM2.5
	1.592031

	1
	
	PM10
	-7.958617

	2
	
	O3
	4.398499

	3
	
	NO2
	45.353435

	4
	Helsinki

	PM2.5
	5.449515

	5
	
	PM10
	5.707047

	6
	
	O3
	0.786569

	7
	
	NO2
	34.689814

	8
	Paris

	PM2.5
	9.543088

	9
	
	PM10
	8.123936

	10
	
	O3
	-17.02365

	11
	
	NO2
	28.384892

	12
	Madrid

	PM2.5
	9.744037

	13
	
	PM10
	19.516299

	14
	
	O3
	-19.740649

	15
	
	NO2
	35.189568

	16
	Milan

	PM2.5
	18.240077

	17
	
	PM10
	19.31489

	18
	
	O3
	-30.595649

	19
	
	NO2
	25.532066

	20
	Wuhan

	PM2.5
	17.559861

	21
	
	PM10
	15.998658

	22
	
	O3
	-1.434704

	23
	
	NO2
	9.159406
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[bookmark: _Toc138089288]Table 5: Average of Mean Concentration of Pollutants by City and Period
	
	City
	Measurement
	median BL
	median DL

	0
	Helsinki

	NO2
	6.510762
	4.805603

	1
	
	O3
	17.9713
	23.469828

	2
	
	PM10
	10.390135
	10.737069

	3
	
	PM2.5
	22.73991
	20.383621

	4
	Madrid

	NO2
	13.399103
	11.307759

	5
	
	O3
	21.830493
	22.552155

	6
	
	PM10
	17.017937
	15.974138

	7
	
	PM2.5
	38.35426
	40.107759

	8
	Milan

	NO2
	25.865403
	25.32

	9
	
	O3
	33.382938
	35.281739

	10
	
	PM10
	24.199052
	28.073913

	11
	
	PM2.5
	58.156398
	68.995652

	12
	Oulu

	NO2
	4.424215
	3.620259

	13
	
	O3
	17.075785
	24.225

	14
	
	PM10
	7.780269
	8.422414

	15
	
	PM2.5
	18.457399
	18.051724

	16
	Paris

	NO2
	15.647534
	12.208621

	17
	
	O3
	18.602691
	22.622845

	18
	
	PM10
	19.06278
	18.538793

	19
	
	PM2.5
	41.475336
	42.344828

	20
	Wuhan

	NO2
	16.151131
	11.014655

	21
	
	O3
	27.941441
	24.353879

	22
	
	PM10
	52.063063
	42.62069

	23
	
	PM2.5
	100.13964
	92.603448
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[bookmark: _Toc138089289]Table 6: Percent Change in Mean Pollutant Concentrations Before & DL
	
	City
	Measurement
	Median BL
	Median DL
	Percent change

	0
	Helsinki

	NO2
	6.510762
	4.805603
	-26.18985

	1
	
	O3
	17.9713
	23.469828
	30.596156

	2
	
	PM10
	10.390135
	10.737069
	3.339075

	3
	
	PM2.5
	22.73991
	20.383621
	-10.361913

	4
	Madrid

	NO2
	13.399103
	11.307759
	-15.608093

	5
	
	O3
	21.830493
	22.552155
	3.305752

	6
	
	PM10
	17.017937
	15.974138
	-6.133524

	7
	
	PM2.5
	38.35426
	40.107759
	4.571848

	8
	Milan

	NO2
	25.865403
	25.32
	-2.108619

	9
	
	O3
	33.382938
	35.281739
	5.687938

	10
	
	PM10
	24.199052
	28.073913
	16.012449

	11
	
	PM2.5
	58.156398
	68.995652
	18.638111

	12
	Oulu

	NO2
	4.424215
	3.620259
	-18.171734

	13
	
	O3
	17.075785
	24.225
	41.867565

	14
	
	PM10
	7.780269
	8.422414
	8.253503

	15
	
	PM2.5
	18.457399
	18.051724
	-2.197899

	16
	Paris

	NO2
	15.647534
	12.208621
	-21.977348

	17
	
	O3
	18.602691
	22.622845
	21.610606

	18
	
	PM10
	19.06278
	18.538793
	-2.748745

	19
	
	PM2.5
	41.475336
	42.344828
	2.096406

	20
	Wuhan

	NO2
	16.151131
	11.014655
	-31.802578

	21
	
	O3
	27.941441
	24.353879
	-12.839574

	22
	
	PM10
	52.063063
	42.62069
	-18.136415

	23
	
	PM2.5
	100.13964
	92.603448
	-7.525683
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[bookmark: _Toc138089290]Table 7: Mean Concentration of Pollutants by City 
BL
	
	City
	Measurement
	median

	0
	Helsinki

	NO2
	6.510762

	1
	
	O3
	17.9713

	2
	
	PM10
	10.390135

	3
	
	PM2.5
	22.73991

	4
	Madrid

	NO2
	13.399103

	5
	
	O3
	21.830493

	6
	
	PM10
	17.017937

	7
	
	PM2.5
	38.35426

	8
	Milan

	NO2
	25.865403

	9
	
	O3
	33.382938

	10
	
	PM10
	24.199052

	11
	
	PM2.5
	58.156398

	12
	Oulu

	NO2
	4.424215

	13
	
	O3
	17.075785

	14
	
	PM10
	7.780269

	15
	
	PM2.5
	18.457399

	16
	Paris

	NO2
	15.647534

	17
	
	O3
	18.602691

	18
	
	PM10
	19.06278

	19
	
	PM2.5
	41.475336

	20
	Wuhan

	NO2
	16.151131

	21
	
	O3
	27.941441

	22
	
	PM10
	52.063063

	23
	
	PM2.5
	100.13964


DL
	
	City
	Measurement
	median

	0
	Helsinki

	NO2
	4.805603

	1
	
	O3
	23.469828

	2
	
	PM10
	10.737069

	3
	
	PM2.5
	20.383621

	4
	Madrid

	NO2
	11.307759

	5
	
	O3
	22.552155

	6
	
	PM10
	15.974138

	7
	
	PM2.5
	40.107759

	8
	Milan

	NO2
	25.32

	9
	
	O3
	35.281739

	10
	
	PM10
	28.073913

	11
	
	PM2.5
	68.995652

	12
	Oulu

	NO2
	3.620259

	13
	
	O3
	24.225

	14
	
	PM10
	8.422414

	15
	
	PM2.5
	18.051724

	16
	Paris

	NO2
	12.208621

	17
	
	O3
	22.622845

	18
	
	PM10
	18.538793

	19
	
	PM2.5
	42.344828

	20
	Wuhan

	NO2
	11.014655

	21
	
	O3
	24.353879

	22
	
	PM10
	42.62069

	23
	
	PM2.5
	92.603448
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[bookmark: _Toc138089291]Table 8: Effect of COVID-19 Lockdown on Air Pollutant Concentrations in Different Cities.
	City
	Pollutant
	F-value
	T-statistic
	P-value
	Hypothesis

	Oulu
	PM2.5
	1.47
	-1.21
	0.22574
	Fail to reject null hypothesis

	
	PM10
	1.19
	1.09
	0.27547
	Fail to reject null hypothesis

	
	O3
	2.16
	-1.47
	0.14211
	Fail to reject null hypothesis

	
	NO2
	92.67
	-9.63
	0
	Reject null hypothesis

	Helsinki
	PM2.5
	5.45
	-2.33
	0.01986
	Reject null hypothesis

	
	PM10
	4.15
	-2.04
	0.04193
	Reject null hypothesis

	
	O3
	0.45
	-0.67
	0.50481
	Fail to reject null hypothesis

	
	NO2
	113.12
	-10.64
	0
	Reject null hypothesis

	Paris
	PM2.5
	5.25
	-2.29
	0.02226
	Reject null hypothesis

	
	PM10
	3.11
	-1.76
	0.07808
	Fail to reject null hypothesis

	
	O3
	18.79
	4.33
	0.00002
	Reject null hypothesis

	
	NO2
	82.34
	-9.07
	0
	Reject null hypothesis

	Madrid

	PM2.5
	7.52
	-2.74
	0.00626
	Reject null hypothesis

	
	PM10
	27.28
	-5.22
	0
	Reject null hypothesis

	
	O3
	20.69
	4.55
	0.00001
	Reject null hypothesis

	
	NO2
	88.71
	-9.42
	0
	Reject null hypothesis

	Milan

	PM2.5
	19.56
	-4.42
	0.00001
	Reject null hypothesis

	
	PM10
	18.38
	-4.29
	0.00002
	Reject null hypothesis

	
	O3
	26.04
	5.1
	0
	Reject null hypothesis

	
	NO2
	97.84
	-9.89
	0
	Reject null hypothesis

	Wuhan

	PM2.5
	42.88
	-6.55
	0
	Reject null hypothesis

	
	PM10
	24.23
	-4.92
	0
	Reject null hypothesis

	
	O3
	0
	0
	0.99694
	Fail to reject null hypothesis

	
	NO2
	2.66
	-1.63
	0.10337
	Fail to reject null hypothesis
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[bookmark: _Toc138089292]Table 9 : Regression Analysis Findings Prior to Lockdown.
	OLS Regression Results BL

	Dep. Variable
	Median
	R-squared
	0.985

	Model
	OLS
	Adj. R-squared
	0.985

	Method
	Least Squares
	F-statistic
	2.804e+07

	Date
	Wed, 19 Apr 2023
	Prob (F-statistic)
	0.00

	Time
	18:50:16
	Log-Likelihood
	-6.5815e+06

	No. Observations
	1314271
	AIC
	1.316e+07

	Df Residuals
	1314267
	BIC
	1.316e+07

	Df Model
	3
	
	

	Covariance Type
	nonrobust
	
	

	
	Coef
	Std err
	t
	P > | t |
	[0.025
	0.975]

	Const
	-4.1601
	0.041
	-101.046
	0.000
	-4.241
	-4.079

	Count
	-0.0088
	0.000
	-51.577
	0.000
	-0.009
	-0.008

	Min
	0.4125
	0.000
	1604.292
	0.000
	0.412
	0.413

	Max
	0.5869
	0.000
	2282.605
	0.000
	0.586
	0.587

	Omnibus
	1316775.708
	Durbin-watson
	1.304

	Prob (Omnibus)
	0.000
	Jarque-Bear (JB)
	10436313501.679

	Skew
	-3.463
	
	0.00

	Kurtosis
	439.498
	
	584.

	Notes 
	Standard Errors assume that the covariance matrix of the errors is correctly specified

	OLS Regression Results BL

	Dep. Variable
	Median
	R-squared
	0.985

	Model
	OLS
	Adj. R-squared
	0.985

	Method
	Least Squares
	F-statistic
	2.804e+07

	Date
	Wed, 19 Apr 2023
	Prob (F-statistic)
	0.00

	Time
	18:50:16
	Log-Likelihood
	-6.5815e+06

	No. Observations
	1314271
	AIC
	1.316e+07

	Df Residuals
	1314267
	BIC
	1.316e+07

	Df Model
	3
	
	

	Covariance Type
	nonrobust
	
	

	
	Coef
	Std err
	t
	P > | t |
	[0.025
	0.975]

	Const
	-4.1601
	0.041
	-101.046
	0.000
	-4.241
	-4.079

	Count
	-0.0088
	0.000
	-51.577
	0.000
	-0.009
	-0.008

	Min
	0.4125
	0.000
	1604.292
	0.000
	0.412
	0.413

	Max
	0.5869
	0.000
	2282.605
	0.000
	0.586
	0.587

	Omnibus
	1316775.708
	Durbin-watson
	1.304

	Prob (Omnibus)
	0.000
	Jarque-Bear (JB)
	10436313501.679

	Skew
	-3.463
	
	0.00

	Kurtosis
	439.498
	
	584.

	Notes 
	Standard Errors assume that the covariance matrix of the errors is correctly specified



Appendix name appendix 10
[bookmark: _Toc138089293]Table 10: Kruskal-Wallis test
	ANOVA p-value
	Kruskal-Wallis p-value
	

	Pollutant
	NO2
	O3
	PM10
	PM2.5
	NO2
	O3
	PM10
	PM2.5

	City
	
	
	
	
	
	
	
	

	Helsinki
	4.805603
	23.46983
	10.73707
	20.38362
	4.805603
	23.46983
	10.73707
	20.38362

	Madrid
	11.30776
	22.55216
	15.97414
	40.10776
	11.30776
	22.55216
	15.97414
	40.10776

	Milan
	25.32
	35.28174
	28.07391
	68.99565
	25.32
	35.28174
	28.07391
	68.99565

	Oulu
	3.620259
	24.225
	8.422414
	18.05172
	3.620259
	24.225
	8.422414
	18.05172

	Paris
	12.20862
	22.62285
	18.53879
	42.34483
	12.20862
	22.62285
	18.53879
	42.34483

	Wuhan
	11.01466
	24.35388
	42.62069
	92.60345
	11.01466
	24.35388
	42.62069
	92.60345



Appendix name appendix 11
[bookmark: _Toc138089294]Table 11: Tukey's HSD Results for Pollutant Concentrations BL:
Multiple Comparison of Means - Tukey HSD, FWER=0.05   
	group1
	group2
	meandiff
	p-adj
	lower
	upper
	reject

	Helsinki
	Madrid
	8.2474
	0
	5.4626
	11.0323
	TRUE

	Helsinki
	Milan
	20.9979
	0
	18.1737
	23.8221
	TRUE

	Helsinki
	Oulu
	-2.4686
	0.1164
	-5.2535
	0.3163
	FALSE

	Helsinki
	Paris
	9.2941
	0
	6.5092
	12.0789
	TRUE

	Helsinki
	Wuhan
	34.7079
	0
	31.9191
	37.4967
	TRUE

	Madrid
	Milan
	12.7505
	0
	9.9263
	15.5747
	TRUE

	Madrid
	Oulu
	-10.716
	0
	-13.5009
	-7.9312
	TRUE

	Madrid
	Paris
	1.0466
	0.8928
	-1.7382
	3.8315
	FALSE

	Madrid
	Wuhan
	26.4605
	0
	23.6717
	29.2493
	TRUE

	Milan
	Oulu
	-23.4665
	0
	-26.2907
	-20.6423
	TRUE

	Milan
	Paris
	-11.7039
	0
	-14.5281
	-8.8797
	TRUE

	Milan
	Wuhan
	13.71
	0
	10.8819
	16.538
	TRUE

	Oulu
	Paris
	11.7627
	0
	8.9778
	14.5475
	TRUE

	Oulu
	Wuhan
	37.1765
	0
	34.3877
	39.9653
	TRUE

	Paris
	Wuhan
	25.4139
	0
	22.6251
	28.2026
	TRUE



Multiple Comparison of Means - Tukey HSD, FWER=0.05   
	group1
	group2
	meandiff
	p-adj
	lower
	upper
	reject

	Helsinki
	Madrid
	7.6364
	0
	4.7035
	10.5693
	TRUE

	Helsinki
	Milan
	24.5688
	0
	21.6295
	27.5081
	TRUE

	Helsinki
	Oulu
	-1.2692
	0.8204
	-4.2021
	1.6637
	FALSE

	Helsinki
	Paris
	9.0797
	0
	6.1469
	12.0126
	TRUE

	Helsinki
	Wuhan
	27.7991
	0
	24.8662
	30.732
	TRUE

	Madrid
	Milan
	16.9324
	0
	13.9931
	19.8716
	TRUE

	Madrid
	Oulu
	-8.9056
	0
	-11.8385
	-5.9727
	TRUE

	Madrid
	Paris
	1.4433
	0.7254
	-1.4896
	4.3762
	FALSE

	Madrid
	Wuhan
	20.1627
	0
	17.2298
	23.0956
	TRUE

	Milan
	Oulu
	-25.838
	0
	-28.7772
	-22.8987
	TRUE

	Milan
	Paris
	-15.4891
	0
	-18.4283
	-12.5498
	TRUE

	Milan
	Wuhan
	3.2303
	0.0215
	0.2911
	6.1696
	TRUE

	Oulu
	Paris
	10.3489
	0
	7.416
	13.2818
	TRUE

	Oulu
	Wuhan
	29.0683
	0
	26.1354
	32.0012
	TRUE

	Paris
	Wuhan
	18.7194
	0
	15.7865
	21.6523
	TRUE





Appendix name appendix 12
[bookmark: _Toc138089295]Table 12: Mean Measurement Values.
BL
	Measurement
	NO2
	o3
	PM10
	PM2.5

	City
	
	
	
	

	Helsinki
	6.510762
	17.9713
	10.390135
	22.73991

	Madrid
	13.399103
	21.830493
	17.017937
	38.35426

	Milan
	25.865403
	33.382938
	24.199052
	58.156398

	Oulu
	4.424215
	17.075785
	7.780269
	18.457399

	Paris
	15.647534
	18.602691
	19.06278
	41.475336

	Wuhan
	16.151131
	27.941441
	52.063063
	100.13964



DL

	Measurement
	NO2
	o3
	PM10
	PM2.5

	City
	
	
	
	

	Helsinki
	4.805603
	23.469828
	10.737069
	20.383621

	Madrid
	11.307759
	22.552155
	15.974138
	40.107759

	Milan
	25.32
	35.281739
	28.073913
	68.995652

	Oulu
	3.620259
	24.225
	8.422414
	18.051724

	Paris
	12.208621
	22.622845
	18.538793
	42.344828

	Wuhan
	11.014655
	24.353879
	42.62069
	92.603448

















Appendix name appendix 13
[bookmark: _Toc138089296]Table 13: Correlation Coefficients. 
BL
	Measurement
	NO2
	o3
	PM10
	PM2.5

	City
	
	
	
	

	Helsinki
	0.644469
	-0.036707
	0.656893
	0.061625

	Madrid
	0.643154
	0.146624
	0.681964
	-0.085576

	Milan
	0.555554
	0.416956
	0.450797
	-0.066808

	Oulu
	0.633302
	-0.24107
	0.626202
	0.159402

	Paris
	0.658332
	0.099357
	0.663735
	0.073693

	Wuhan
	0.576887
	0.287643
	0.668198
	-0.019971


DL:
	Measurement
	NO2
	o3
	PM10
	PM2.5

	City
	
	
	
	

	Helsinki
	0.666104
	-0.30875
	0.641529
	0.18092

	Madrid
	0.644023
	0.073343
	0.577279
	0.295788

	Milan
	0.528838
	0.410022
	0.49586
	-0.078065

	Oulu
	0.651101
	-0.456979
	0.660364
	0.137373

	Paris
	0.612662
	0.030648
	0.64559
	0.414647

	Wuhan
	0.654347
	0.099887
	0.50535
	-0.193529
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[bookmark: _Toc138089297]Table 14: Descriptive Statistics for Pollutants
BL
	
	count
	mean
	std
	min
	25%
	50%
	75%
	max

	Measurement
	
	
	
	
	
	
	
	

	NO2
	106676
	10.173495
	9.209041
	0
	4.7
	8.2
	12.8
	500

	o3
	100302
	19.944402
	20.815201
	0
	10.8
	18.4
	25.9
	500

	PM10
	105855
	26.301032
	23.422114
	0
	12
	20
	33
	999

	PM2.5
	108451
	53.739112
	40.28884
	0
	25
	45
	68
	999



DL
	
	count
	mean
	std
	min
	25%
	50%
	75%
	max

	Measurement
	
	
	
	
	
	
	
	

	NO2
	113853
	8.725331
	6.9534
	0
	4.2
	6.9
	11.2
	183.8

	o3
	106173
	21.481502
	10.998334
	0
	13.5
	21.6
	28.5
	274

	PM10
	114529
	25.577783
	22.549483
	1
	11
	19
	33
	882

	PM2.5
	117935
	52.550127
	39.825652
	1
	25
	42
	68
	834


[bookmark: _Hlk137892414]Appendix name appendix 15
[bookmark: _Toc138089298]Table 15: Summary Statistics of Pollutant Concentrations in Selected Cities:
	Measurement
	NO2
	o3
	PM10
	PM2.5

	count
	6
	6
	6
	6

	mean
	13.748625
	22.436689
	22.616491
	49.2765

	std
	8.136903
	4.158567
	15.510619
	31.105365

	min
	4.656919
	19.2547
	8.511749
	19.644909

	25%
	8.059786
	20.212631
	12.814075
	27.24277

	50%
	14.322704
	20.683485
	18.21627
	41.648072

	75%
	15.425981
	22.802827
	26.079621
	61.084014

	max
	27.423537
	30.433511
	51.040576
	102.714286





