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In this study, we explore device type choice for residential and nonresidential 
(business/commercial) survey respondents and its relationship to data quality. 
We use data from a survey of energy efficiency program participants 
administered each month, from August 2023 to September 2024. Findings 
suggest that nonresidential survey respondents more often opt to use desktop 
or laptop computers to respond, whereas residential survey respondents are 
more likely to choose to use smartphones. Neither response time nor tendency 
to provide non-substantive responses were related to device type choice for 
residential or nonresidential respondents. We did not find a relationship 
between device type and straightlining either. Residential respondents’ device 
type choice related to the length of open-ended responses, while nonresidential 
respondents’ device type choice did not. Thus overall, we found minimal 
evidence to support the hypothesis that respondents who choose to respond 
using a smartphone may provide lower data quality. 

Introduction  
As adoption and usage of smartphones first began to increase, a plausible 
concern emerged that there may be systematic differences between web survey 
data collected via smartphones and desktops/laptops. The theory was initially 
validated with some research that suggested that smartphones’ smaller 
displays may cut off long questions and may not be ideal for displaying 
certain question formats. Further, finger-typing on a smartphone keyboard 
and navigating using smaller tabs and next arrows may inhibit a respondent’s 
ability to comprehend and complete surveys (Lugtig and Toepoel 2015; 
Peytchev and Hill 2010). A study published in 2017 found that respondents 
using smartphones were more prone to report being distracted and being 
away from home compared to desktop survey takers, though data quality 
was similar between desktop and smartphone users (Antoun, Couper, and 
Conrad 2017). 

However, research using paradata has found that smartphone and tablet users 
are actually less distracted than desktop/laptop respondents. For example, 
researchers in one study used JavaScript to monitor background activities and 
verify whether survey-takers were doing other activities in between questions 
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(e.g., checking email, visiting other websites) and found that smartphone and 
tablet users were less prone to stray compared to desktop/laptop survey-takers 
(Décieux and Sischka 2024). 

Other recent investigations have concluded that there are no meaningful 
differences between responses collected via smartphone or desktop/laptop. 
Two recent studies that investigated device type choice found no systematic 
effect on data quality gathered from smartphone and PC respondents 
(Décieux and Sischka 2024; Clement, Severin-Nielsen, and Shamshiri-
Petersen 2020). These studies differentiated themselves from other past 
studies as they allowed respondents to self-select their device type and they 
were cross-sectional (or cross-sectional like) rather than panel designs. Past 
research on this topic has relied on data from survey panels or assigned 
survey-takers to smartphone, PC, or tablet groups. 

Established panels may have selectivity biases and panel members may be 
distinct from other populations as they are more familiar with survey design 
and taking surveys generally. And though assignment of device type may 
avoid self-selection bias, it may create an unnatural situation in which 
respondents may be forced to use a device they do not prefer or with 
which they are unfamiliar. Whereas assigning device type may produce poorer 
survey responses and may result in an overestimation of the size of device 
effects, allowing participants to freely select the device with which they are 
most comfortable gives more ideal conditions for respondents to provide 
high-quality answers and more closely allows for observation of real-world 
conditions of web-based survey data collection. 

Smartphone adoption and familiarity have grown, so it follows that research 
is needed to ensure continued understanding of device type and data quality. 
This paper aims to add to the existing literature by seeking to answer two 
questions: 

We theorized that residential customers may be more prone to use 
smartphones, while nonresidential customers may take surveys more often 
using desktops or laptops. Regarding data quality, we hypothesized that 
smartphone survey-takers may spend less time on surveys, straight-line more 
questions, provide shorter open-ended responses, and may be more likely to 
provide non-substantive responses. 

• Which device type are residential and nonresidential 
customers more prone to choosing? 

• Does device type choice relate to data quality? 
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Methods  
This study examines survey data collected online from residential and 
nonresidential energy efficiency program participants in the Pacific 
Northwest. We administered monthly surveys to residential and 
nonresidential electric and gas utility customers who received cash rebates or 
instant discounts for energy efficient equipment purchases or improvements 
completed in the previous month. The surveys gathered information on 
respondents’ satisfaction with the rebate/discount programs and on the 
influence of the programs on respondents’ equipment upgrade decisions. 
The surveys were similar for residential and nonresidential participants. The 
residential survey had up to 25 questions and the nonresidential survey 
had 21 questions, though the length of each survey was dependent on 
participants’ characteristics and survey responses. Respondents had the 
option to take the survey in either Spanish or English. 

The study period includes surveys administered over a 14-month period, 
from August 2023 to September 2024. The surveys had been ongoing for 
several years but the surveys were not initially programmed to capture device 
type. The nonresidential survey was programmed to capture device type in 
time to be launched in August 2023 for July 2023 program participants. The 
residential survey was not programmed in time to capture device type for July 
2023 program participants but was programmed to capture this information 
in time for the survey of August 2023 participants. The study population for 
the residential survey was all 11,704 residential customers who participated in 
the program from August 2023 through August 2024. The study population 
for the nonresidential survey was all 2,686 nonresidential customers who 
participated in the program from July 2023 through August 2024. 

For both the residential and nonresidential surveys, monthly samples were 
drawn to achieve multiple completion targets, with each target relating to a 
type of equipment. Targets were established to achieve a specified quarterly 
confidence/precision target. The sample for each completion target was 
drawn randomly from all of the previous month’s program participants 
who received a rebate or discount for that equipment type. However, low 
nonresidential program participation meant that the samples for many of the 
nonresidential equipment types were actually a census of all participants who 
received a rebate or discount for that equipment type. 

We administered the survey first on the web, with follow-up phone calls 
to non-respondents. At the beginning of the monthly survey, we sent a 
recruitment email to all sampled participants with valid email addresses. 
The email included a short recruitment message with a survey web link. 
The recruitment email offered all residential participants a $10 gift card 
for completing the survey; nonresidential participants were not offered an 
incentive for taking the survey. We sent up to two reminders to non-
respondents starting approximately one week after the initial contact. 
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Figure 1. Grid-Style Likert Question Example 1 

Participants who did not respond to the survey within approximately one 
week after the reminder were then queued for phone follow-up. Customers 
who did not have a valid email address on file were immediately advanced to 
the phone-administered survey. To limit the scope of this paper to device type 
choice, only responses collected via self-administered surveys were reviewed in 
this paper. Phone call follow-up responses were not reviewed or compared. 

Respondent’s screen resolution and operating system were captured by the 
survey tool, and publicly available device-type specifications and product 
documentation were used to classify device types. Table 1A in the appendix 
provides a break-out of device type classifications. The survey was tested on 
both laptop and smartphone screens. Question formats and user experiences 
were found to be similar; minimal scrolling or additional effort was required 
for smartphone survey-takers. The primary difference related to Likert grid-
style matrix questions. Grid-style Likert questions in the survey required 
smartphone survey-takers to click a dropdown menu and then select a score; 
desktop/laptop respondents were able to see all sub-questions (see Figure 1). 
The nonresidential survey had up to two and the residential survey had up to 
three Likert grid-style matrix questions. 

The residential and nonresidential surveys had email-web survey response 
rates of about 26% and 20%, respectively (calculated by percent of unique 
email respondents over the number of unique email addresses invited). We 
focus on smartphone and desktop/laptop groups in this study as a small 
portion of survey-takers were classified as having used a tablet device type to 
respond to the survey. 
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Table 1. Device Type Choice, Nonresidential and Residential Respondents 

Device Type Device Type 

Survey Group Survey Group 

Residential Residential 
(n=715) (n=715) 

Nonresidential Nonresidential 
(n=346) (n=346) 

Desktop/Laptop 52% 77% 

Smartphone 44% 22% 

Tablet 5% 1% 

Table 2. Device Type and Response Time 

Device Type Device Type 
Survey Group Survey Group 

Residential Residential Nonresidential Nonresidential 

Desktop/Laptop 
N 296 242 

Minutes (mean) 5:45 4:39 

Smartphone 
N 349 70 

Minutes (mean) 5:32 5:01 

z score 0.991 -1.28 

p-value 0.161 0.199 

Results  
To gauge whether device type choice was related to rushing, we reviewed the 
amount of time spent on the survey for each group, length of open-ended 
responses, and the tendency of each group to straightline grid or matrix-style 
questions. 

Table 2 displays the average response time on each device type. We excluded 
response times that were determined to be outliers, because during self-
administered surveys, respondents may stop and resume surveys at their 
discretion. We used the interquartile range (IQR) to determine outliers. At 
the low end, outliers were defined as response times less than the 25th 
percentile time minus 1.5 x IQR; at the high end, outliers were defined as 
response times exceeding the 75th percentile time plus 1.5 x IQR. By this 
definition, there were no low-end outliers. Within each survey group, the 
average response times were similar for the different device types. 

There was some indication that the relationship between device type and 
length of open-ended responses was different for the nonresidential and 
residential surveys. Table 3 displays the average open-ended response length 
in characters for each survey group. It includes short or non-substantive 
responses in its calculation of average open-ended response length (e.g., “No,” 
“None at this time”, “No comment”). We also investigated whether excluding 
non-substantive write-in responses led to a different result. Removing non-
substantive responses led to consistent results for both residential and 
nonresidential surveys. 
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Residential respondents who took the survey on a desktop/laptop device 
tended to have longer open-ended responses overall. There was not a 
statistically significant difference in average open-ended response length for 
the nonresidential survey, though generally nonresidential respondents who 
took the survey on a desktop/laptop device tended to have shorter responses. 

The review of open-ended response length may not be an ideal proxy for data 
quality, as there might be a natural floor for question response length (i.e., 
program participants may not have much to say on a question). Regardless, 
this finding beckons for further exploration. 

The residential survey contained three and the nonresidential survey 
contained two grid-style Likert questions. We used these questions to 
investigate straightlining. These questions investigated satisfaction with 
multiple aspects of participation and participant decision-making, or the 
influence of several factors on their decision to participate in the program or 
make energy efficient improvements. We used the measure of straightlining as 
a proxy for satisficing. 

We considered a question to be straightlined if the same response was given 
for each sub-question in the grid-style Likert questions. For example, 
respondents were asked to rate their satisfaction on a scale from 1 (not at all 
satisfied) to 5 (very satisfied) for up to seven items in one of the residential 
grid-style Likert scale questions. If the same response was selected for all sub-
questions (e.g., 5 for all sub-questions, 0 for all sub-questions), the question’s 
response was considered to be straightlined. Straightlining did not make a 
response invalid as none of the grids had logically opposed items. 

To compare desktop/laptop and smartphone straightlining we counted the 
total number of straightlined responses for all respondents and divided by 
the total number of grid-style Likert questions asked to each survey group. 
Grid-style Likert questions were limited to those that had at least three 
subquestions. 

The portion of desktop/laptop and smartphone grid-style Likert questions 
that were straightlined was similar for the desktop/laptop and smartphone 
survey-takers for both the residential and nonresidential surveys. About 26% 
of smartphone and 25% of desktop/laptop grid-style Likert questions were 
straightlined in the nonresidential survey. For the residential survey, about 
24% of smartphone and 28% of desktop/laptop grid-style Likert questions 
were straightlined, respectively. Though neither survey group had a 
statistically significant difference for straightlined responses from smartphone 
and desktop/laptop respondents, the higher portion of desktop/laptop 
responses that were straightlined in the residential survey sparked interest and 
prompted further investigation. 

Smartphone or Laptop? Device Type Choice and Data Quality in Surveys of Commercial and Residential Utility Customers

Survey Practice 6



Table 3. Device Type and Average Open-Ended Length (in Characters) 

Question Question 

Residential Residential Nonresidential Nonresidential 

Please describe why Please describe why 
you were dissatisfied you were dissatisfied 

with the above with the above 
item(s). item(s). 

Do you have any other feedback about Do you have any other feedback about 
your experience [UTILITY] or suggestions your experience [UTILITY] or suggestions 

on how to improve their services? on how to improve their services? 
Combined Combined 

Please describe why Please describe why 
you were dissatisfied you were dissatisfied 

with the above with the above 
item(s). item(s). 

Do you have any other feedback about Do you have any other feedback about 
your experience [UTILITY] or suggestions your experience [UTILITY] or suggestions 

on how to improve their services? on how to improve their services? 
Combined Combined 

Desktop/
Laptop 

289 
(n=34) 

132 
(n=216) 

153 
(n=250) 

132 
(n=21) 

123 (n=158) 
124 

(n=179) 

Smartphone 
253 

(n=46) 
94 

(n=241) 
119 

(n=287) 
219 

(n=8) 
198 

(n=41) 
202 

(n=49) 

z score 0.707 -2.71 2.27 -0.766 0.881 -1.076 

p-value 0.760 0.003 0.011 0.222 0.811 0.141 
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One possible explanation for the difference was that grid-style Likert 
questions were displayed differently for smartphone and desktop/laptop 
respondents. As noted earlier, smartphone users were required to click a 
dropdown menu and then select a score; desktop/laptop users could see all 
sub-questions (see Figure 1). Desktop/laptop respondents could therefore 
have more easily opted to straightline, as that display did not require multiple 
interactions for each sub-question. 

There was no statistically significant difference between device type and the 
average portion of responses that were non-substantive (see Table 4). A 
non-substantive response was defined as choosing “Prefer not to answer” or 
“Don’t know.” 

Table 4. Device Type and Average Nonsubstantive Response Rate 

Device Type Device Type 

Survey Group Survey Group 

Residential Residential Nonresidential Nonresidential 

Desktop/Laptop 
5.48% 

(n=370) 
2.53% 

(n=266) 

Smartphone 
4.52% 

(n=312) 
3.30% 
(n=77) 

z score -0.513 0.367 

p-value 0.610 0.711 

Discussion  
Smartphone usage has proliferated and with their growth in adoption, more 
people are using them to respond to survey requests. Over a decade ago 
in Survey Practice it was noted that 38% of mobile phone users in the 
U.S. owned a smartphone (Buskirk and Andres 2012). Ninety-one percent 
of Americans now own a smartphone (Pew Research Center 2024). In 
this paper we showed that over half of nonresidential and three-quarters 
of residential respondents chose to complete survey requests using a 
smartphone. There is a clear need to continue to investigate device effects on 
web survey responses. 

We did not find convincing evidence that smartphone survey-takers provide 
lower-quality data. Neither response time nor tendency to provide non-
substantive responses were related to device type choice for residential or 
nonresidential respondents. Further, there was no statistically significant 
difference between the portion of smartphone and desktop/laptop grid-style 
matrix questions that were identified as straightlined for either the residential 
or nonresidential respondents. For nonresidential respondents, there was 
no statistically significant difference between open-ended response length. 
We did find one difference between the groups. Residential smartphone 
respondents tended to provide shorter open-ended responses giving some 
support to the notion that a smaller typing interface may decrease open-
ended response length. 
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Readers should note that this study was observational. We were not able to 
randomize the assignment of device type. Survey respondents’ device type 
preference may relate to other factors (e.g., educational background, income 
level, age, interest in the survey topic) and thus isolating the impact of 
device type on data quality is not possible from this study. Further, this 
study was conducted using data from a monthly survey of residential and 
business customers who had participated in an energy efficiency program in 
the Pacific Northwest. It is possible that these groups’ behaviors differ from 
other populations. 

The growing consensus, and finding from this study, is that device type 
generally does not relate to data quality. This finding is likely related to 
several developments. As smartphone adoption has increased, people have 
grown more familiar and comfortable with using them. Survey software 
companies may have perceived growing engagement through smartphones 
and focused on ensuring survey designers are able to ensure compatibility and 
user-friendly design, regardless of device type. 

This study examined device type choice and data quality for a different 
population compared to past studies. While other published research 
generally used panels of respondents or the general population and were 
mostly drawn from a European or international context, this study reported 
on residential and nonresidential energy efficiency program participants in the 
United States. Another difference is that this study reported on two shorter 
surveys that investigated participants’ experience with a program. 

Though most recent research on this topic has shown no systematic 
differences between data collected from smartphones and desktops/laptops, 
survey designers must continue to consider the best ways to ask questions 
and format instruments. There are a wide array of tools and options available 
for optimizing online survey data collection instruments. For example, survey 
collection tools may be able to collect audio responses. This and other 
question types and design choices should be considered to reduce the need 
for respondents to type long answers, something that may be more onerous 
for survey-takers who choose to respond using smartphones. 

Respondents’ preferences and familiarity with technology will continue to 
shift with time, along with releases of new software and device types. 
Researchers should consider how an instrument will be presented on 
different devices and how this may impact users’ experiences, and potentially, 
their responses. Testing surveys on multiple device types and operating 
systems remains a crucial step to ensure respondents have access to equally 
vetted and easy-to-use tools. 

Smartphone or Laptop? Device Type Choice and Data Quality in Surveys of Commercial and Residential Utility Customers

Survey Practice 9



Lead author contact information     
Mike Soszynski 
mikesoszynski@gmail.com 

Acknowledgements  
I would like to express my gratitude to Ryan Bliss for his insight and guidance 
and thank my other colleagues at ADM Associates for their time, support, 
and encouragement. 

Submitted: October 10, 2024 EST. Accepted: December 05, 2024 EST. Published: January 08, 2025 EST. 

Smartphone or Laptop? Device Type Choice and Data Quality in Surveys of Commercial and Residential Utility Customers

Survey Practice 10

mailto:mikesoszynski@gmail.com


references 

Antoun, Christopher, Mick P. Couper, and Frederick G. Conrad. 2017. “Effects of Mobile versus 
PC Web on Survey Response Quality: A Crossover Experiment in a Probability Web Panel.” 
Public Opinion Quarterly 81 (S1): 280–306. https://doi.org/10.1093/poq/nfw088. 

Buskirk, Trent D., and Charles Andres. 2012. “Smart Surveys for Smart Phones: Exploring Various 
Approaches for Conducting Online Mobile Surveys via Smartphones.” Survey Practice 5 (1). 
https://doi.org/10.29115/SP-2012-0001. 

Clement, S. L., M. K. Severin-Nielsen, and D. Shamshiri-Petersen. 2020. “Device Effects on Survey 
Response Quality. A Comparison of Smartphone, Tablet and PC Responses on a Cross Sectional 
Probability Sample.” Survey Methods: Insights from the Field, Special Issue: ‘Advancements in 
Online and Mobile Survey Methods.’ https://surveyinsights.org/?p=13585. 

Décieux, J. P., and P. E. Sischka. 2024. “Comparing Data Quality and Response Behavior Between 
Smartphone, Tablet, and Computer Devices in Responsive Design Online Surveys.” Sage Open 
14 (2). https://doi.org/10.1177/21582440241252116. 

Lugtig, Peter, and Vera Toepoel. 2015. “The Use of PCs, Smartphones, and Tablets in a Probability-
Based Panel Survey.” Social Science Computer Review 34. https://doi.org/10.1177/
0894439315574248. 

Pew Research Center. 2024. “Mobile Fact Sheet.” Pew Research Center. January 1, 2024. https://
www.pewresearch.org/internet/fact-sheet/mobile/. 

Peytchev, Andy, and Craig A. Hill. 2010. “Experiments in Mobile Web Survey Design: Similarities 
to Other Modes and Unique Considerations.” Social Science Computer Review 28 (3): 319–35. 
https://doi.org/10.1177/0894439309353037. 

Smartphone or Laptop? Device Type Choice and Data Quality in Surveys of Commercial and Residential Utility Customers

Survey Practice 11

https://doi.org/10.1093/poq/nfw088
https://doi.org/10.29115/SP-2012-0001
https://surveyinsights.org/?p=13585
https://doi.org/10.1177/21582440241252116
https://doi.org/10.1177/0894439315574248
https://doi.org/10.1177/0894439315574248
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://doi.org/10.1177/0894439309353037


  
Table A1. Device Type Classification 

Device Type Device Type 
Operating Operating 

System System 
Resolution Resolution 

Smartphones 

iPhone 
393x852, 390x844, 414x896, 375x812, 320x568, 428x926, 375x667, 414x736, 320x693, 

430x932, 414x943, 414x897 

Android 
(various 

versions) 

360x740, 360x820, 360x760, 360x780, 360x772, 412x892, 412x915, 384x824, 412x869, 
412x846, 360x800, 393x851, 385x857, 384x854, 412x892, 376x835, 377x837, 432x960, 
432x984, 376x814, 353x725, 412x877, 385x854, 320x676, 412x717, 320x694, 320x658, 
339x753, 320x693, 320x676, 320x712, 385x769, 412x877, 384x832, 360x804, 412x877, 

320x658, 414x736, 385x857, 486x1079, 486x1052, 408x907, 396x858, 353x725, 396x858, 
320x694 

Laptops/
Desktops 

Windows 
NT 10.0 

1536x864, 1920x1080, 1280x1024, 2560x1440, 1920x1200, 1600x900, 1024x576, 
1280x800, 1280x720, 1366x768, 3440x1440, 3840x2160, 3072x1728, 1280x720, 1024x768, 

1366x768, 1229x692, 1463x823, 1360x768, 1408x792, 1281x800, 1280x720, 1920x911, 
1600x1200, 1280x800, 2560x1080, 1512x851, 1368x912, 1376x774, 1440x900, 2752x1152, 

2048x1152, 1220x686, 1707x1067, 1536x960, 1680x1050, 1200x1920 

Macintosh 

1920x1080, 1440x900, 2560x1440, 1280x800, 1680x1050, 2048x1152, 2564x1348, 
1024x640, 1536x864, 1728x1117, 1152x720, 1024x768, 1600x900, 2560x1080, 2144x1206, 

3008x1692, 2304x1296, 2240x1260, 1792x1120, 1024x1366, 1093x615, 1728x1117, 
2144x1206, 1098x618, 1313x739, 1280x800 

Linux 
x86_64 

1600x900, 1098x686, 1024x768 

ChromeOS 1366x768, 1920x1080 

Tablet 

iPad 834x1194, 1024x1366, 744x1133, 820x1180, 768x1024 

Android 
Tablets 

800x1280, 800x1280 
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