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Same Survey Mode — 
Different Sampling Methods 
Non-probability sampling (NPS) for app-based travel surveys has 
potential compared to random address-based sampling (ABS): 
samples can be obtained more targeted, cost-effectively and with 
higher willingness to participate (KUHNIMHOF et al., 2018). 
On the other hand, they may be prone to systematic losses, 
selectivity problems and bias (see e.g., ERIKSSON et al., 2018; ZEGRAS 
et al., 2018; WEBER et al., 2020.; FAGHIH IMANI et al. 2020). 
This study evaluates its effects in NPS and ABS in-depth by 
comparing two travel surveys in the city of Dresden, branded 
“Dresden in Bewegung” (DiB, in English: “Dresden in motion”). Using  
the same app, they were dedicated to travel behavior during 
pandemic restrictions and their reliefs — but differed in sampling 
method. Sample structures (incl. those signing up only vs. those 
contributing), impacts on travel estimates and contrasts to 
individuals’ stated affectedness by SARS-CoV-2 were analyzed: 

Characteristics Dresden in Bewegung 2020 
Non-Probability Sample (NPS) 

Dresden in Bewegung 2021 
Probability Sample (ABS) 

Sample Selection/ 
Recruitment 

Direct (private/workplace 
environments) and 

indirect recruitment  (news, social 
media, e-mail circulars/newsletters) 

Simple random sample from 
the city’s register of residents 

Data Collection Period 4 May–30 June 17 May–18 July 

Net Sample 379 persons 582 persons 

Contributed Days 
(per Person) 

7,013 
(18.5) 

8,807 
(15.1) 

Trips on Contributed Days 30,083 37,713 

Worth Taking a Closer Look — Similar Sample Structures 
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Apartment House Own Rent 1 2 3 4 or moreMale Female .  18–24  25–44 45–59 60–80 Yes No 

* p < 0.05  Vocational training (EQF 5)
 Professional education (EQF 6) 

 Full-time empl.  Part-time empl. 9th grade (EQF 2) 10th grade (EQF 3)  City district with higher rate  Neighborhood with higher income . 
Neighborhood with medium income  In education or training Retired Higher education entrance (EQF4 4) ** p < 0.01City district with lower rate 

Other Higher education (EQF 6+) None Neighborhood with lower income *** p < 0.001

— p < 0.1 

Level of Significance 

Focusing on Travel Estimates 
of the Employed (18–59 years) 
Emerging from the net samples above, main differences exist in 
primary occupation and age distribution. To exclude these major 
influence factors and to check if NPS is feasible for studying specific 
subgroups of the population, net participants are filtered by full-time 
employment and an age range (18–59). In this subset, no significant 
differences concerning sample structures were found any more. 
The question rises if the sampling methods lead to differences in 
collected travel behavior, which has been analyzed for (a) average 
workdays and (b) weekends including public holidays: 

 �   � � �   � � Yes No .

 .No �   � � �   � �Yes 

Contrasting with Stated 
Affectedness by  SARS-CoV-2 

 

 

.

.

Yes No 

Level of Significance 

— p < 0.1 

* p < 0.05 

** p < 0.01 

*** p < 0.001 
Yes No 

Both, the travel estimates on (a) average workdays and (b) weekend 
days incl. public holidays do not show any significant differences as 
well. Hence, the data reflect travel behavior without considerable 
deviants and regardless of the kind of days evaluated (Figure 3 & 4). 
To better understand if indeed no significant behavioral differences 
in the selected subgroups can be distinguished or if contrary effects 
might be involved, the individuals’ stated affectedness by the SARS-
CoV-2 crisis was analyzed — showing specific differences (Figure 5). 

Conclusion 
While NPS benefited from targeted ad-hoc recruitment yielding 
higher contribution rates and willingness to stay in the survey, ABS 
obtained randomly drawn residents from register sticking to 
representativeness in terms of probability theory. 
Remarkably similar sample structures could be revealed according 
to background variables. This deviates from research findings in 
literature. Some differences could be identified with respect to 
survey break-off between participants that signed up only and 
those contributed with travel data. These did not result in serious 
deviations due to sample losses. 
However, significant differences across the surveys appeared 
according to age distribution and primary occupation. Focusing 
only on full-time employed persons (18–59 yrs.) as the largest 
subgroup possible to select, no significant differences for any of 
the considered variables could be identified, both in the 
subsample structures and in the travel estimates. This is the key 
finding of this study. 
Concerning stated affectedness by the pandemic in everyday life, 
differences occur in more detail. This is not surprising as the 
respective pandemic situation and its subjective perception of 
effects may have varied between 2020 and 2021, despite similar 
relief phases of pandemic restrictions. Based on the key travel 
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estimates used above, the GPS-based measurement of travel 
behavior was not affected. 
To conclude, applying NPS recruitment among full-time employed 
target groups is a viable way, particularly in the case of disruptive 
events, e.g. a pandemic context. Benefits of NPS may outweigh 
challenges of ABS in declining response rates and increasing costs 
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and efforts in the future. Thus, for studying specific population 
subgroups only (e.g., young adults, middle-aged employees), NPS  
may be reasonable for specific research tasks. They might still not 
be a substitute for general population surveys, but could be 
complementary, particularly for hard-to-reach groups. However, 
further empirical research is needed regarding the effects of NPS 
recruitment strategies on an entire survey population — and how 
these samples can be processed to meet the requirements of core 
quality criterion of representativeness and reliable survey data. 

Figures: 
Figure 1: Characteristics of the two app-based travel surveys in Dresden, Germany 

(individuals between 18 and 80 years) 
Figure 2: Survey sample characteristics, by participation level 

(individuals between 18 and 80 years) 
Figure 3: Key travel estimates (95% CI) on average workdays 

(Tue, Wed and Thu, no public holidays), full-time employed, 18–59 years 
Figure 4: Key travel estimates (95% CI) on weekends and public holidays, 

full-time employed, 18–59 years 
Figure 5: SARS-CoV-2 affectedness in everyday life, by participation level 

(full-time employed, 18–59 years) 

Footnotes: 
1 Dresden register of residents 2020, 2021 
2 "Mobility in Cities – SrV” household travel survey 2018 in Dresden, 

Germany — weighted by gender, age, household size and city districts 
3 Dresden Housing Market Report 2018, data refers to entire housing stock 
4 EQF — European Qualifications Framework 
5 Individuals and respective city districts’ motorization, related to mean 

city value of 354 vehicles/1,000 people 
6 Individuals and respective neighborhoods’ equalized disposable income, 

related to mean city value of 1,800 € 

References: 
ERIKSSON, J.;  LINDBORG, E.;  ADELL, E.;  HOLMSTRÖM, A.;  SILVANO, A. P.;  NILSSON, A.;  HENRIKSSON, P.;  WIKLUND, M.;  

DAHLBERG, L. (2018): New ways of collecting individual travel information: Evaluation of data 
collection and recruitment methods. 

FAGHIH IMANI, A.;  HARDING, C.;  SRIKUKENTHIRAN, S.;  MILLER, E. J.;  NURUL HABIB, K. (2020): Lessons from a 
Large-Scale Experiment on the Use of Smartphone Apps to Collect Travel Diary Data: The “City 
Logger” for the Greater Golden Horseshoe Area. Transportation Research Record: Journal of the 
Transportation Research Board. 

KUHNIMHOF, T.;  BRADLEY, M.;  ANDERSON, R. S. (2018): Workshop Synthesis: Making the  transition  to  new  
methods for travel survey sampling and data retrieval. Transportation Research Procedia. 

WEBER, J.;  HUBRICH, S.;  WITTWER, R.;  GERIKE, R. (2020): Non-probability recruitment strategies for 
innovative smartphone-based travel surveys. Internationales Verkehrswesen. 

ZEGRAS, P. C.;  LI, M.;  KILIC, T.;  LOZANO-GRACIA, N.;  GHORPADE, A.;  TIBERTI, M.;  AGUILERA, A. I.;  ZHAO, F. (2018): 
Assessing the representativeness of a smartphone-based household travel survey in Dar es 
Salaam, Tanzania. Transportation. 

Mitglied im Netzwerk von: * Corresponding Author ”Friedrich List” Faculty of Transport and Traffic Sciences 
Institute of Transport Planning and Road Traffic 

℡ +49 351 463-36679 

Member of the alliance: a 

Chair of Integrated Transport Planning and Traffic Engineering � +49 351 463-36502 

✉ johannes.weber1@tu-dresden.de Head of Chair: Prof. Dr.-Ing. Regine Gerike ⬈ tud.de/in-bewegung 

mailto:johannes.weber1@tu-dresden.de


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




