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Exe
utive Summary:

Comparability of web and telephone surveys

for the measurement of subje
tive well-being

O
tober 13, 2016

Highlight: In knowledge intensive so
ieties, 
an the Internet help to 
ol-

le
t timely data about people's behaviours, attitudes, preferen
es, and val-

ues? This study do
uments that web surveys are a 
onvenient and

reliable tool to 
olle
t information about people's well-being.

Ba
kground: Surveys are a pre
ious sour
e of information about many so-


ial, e
onomi
, and politi
al issues, in
luding people's subje
tive well-being.

Assessing how is life, whether it has improved, and whi
h fa
tors matter

for people's well-being is relevant for both a
ademi
 and poli
y-making pur-

poses. To these aims, the prompt availability of high quality data is pivotal.

Yet, the in
reasing 
osts of surveys impose a trade-o� between quality and

quantity: it is expensive and in
reasingly diÆ
ult to run timely and high

quality surveys.

Web surveys, i.e. surveys administered via the Internet, may over
ome

su
h limitations: the wide penetration of Internet, 
ombined with lower ad-

ministration 
osts, time-e�e
tiveness, and automatisation, 
reate the possi-

bility to 
olle
t reliable and a�ordable nationally representative data. How-

ever, little is known about how the use of telephone and web surveys on

nationally representative samples a�e
ts responses to subje
tive questions,

su
h as those about people's well-being.

In parti
ular, resear
hers know little about the 
omparability of subje
tive

measures 
olle
ted on nationally representative samples through telephone

and web survey modes. This issue is relevant be
ause 
urrent data-bases

in
reasingly rely on mixed data 
olle
tion modes, and it is important to

know whether data issued from di�erent modes are 
omparable.
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Data and methods: We use unique data from the Luxembourgish Global

Entrepreneurship Monitor from years 2013{2015 to test whether the web sur-

vey mode alters people's evaluations of their subje
tive well-being 
ompared

to telephone survey. The data at hand are unique be
ause Luxembourg is

the only 
ountry that 
onsistently 
olle
ted data on well-being using �ve dif-

ferent measures, and administered a web survey to nearly half of the sample.

We use Oaxa
a-Blinder de
omposition and multinomial logit with Coarsened

Exa
t Mat
hing to establish whether and in whi
h dire
tion the parti
ipation

in the web survey alters people's responses about their well-being.

Findings: Our results show that the use of web surveys slightly alters peo-

ple's evaluations of their well-being. In three out of �ve measures web survey

generates lower well-being s
ores than telephone surveys. Moreover, for all

�ve variables, respondents of web survey are less likely to 
hoose the neutral


ategory (\neither agree nor disagree") than respondents of telephone survey.

However, su
h di�eren
es have negligible impa
t on statisti
al analysis.

Con
lusion: Present results support the view that web surveys are a 
on-

venient and reliable mode to 
olle
t subje
tive data, su
h as those on people's

well-being. However, pra
titioners should be 
areful when using these data

for des
riptive purposes, espe
ially when 
ombining data 
olle
ted with var-

ious survey modes. To minimize the risk of biasing the results we advi
e to

gradually shift from telephone to web surveys.
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1 Introdu
tion

Survey data are an important sour
e of information in modern so
ieties, and

numerous indi
ators rely on the availability of timely and reliable informa-

tion, su
h as those related to quality of life.

1

Survey data 
ontribute to the

evaluations and poli
y de
isions of statisti
al oÆ
es, international organiza-

tions, and governments.

The most 
ommonly used survey administration modes in
lude: online

surveys, 
omprising e-mail and web surveys; telephone interviews, typi
ally


ondu
ted as a 
omputer assisted telephone interview (CATI), but sometimes

with the use of automatized intera
tive voi
e re
ognition (IVR) te
hnology;

mail surveys; fa
e-to-fa
e interviews, usually 
ondu
ted as 
omputer assisted

personal interviews (CAPI) or as pen-and-paper interviews (PAPI). For a

long time, telephone or fa
e-to-fa
e interviews have been the main modes of


olle
ting mi
ro data, yet their in
reasing 
osts and quality 
on
erns (low

response rates, missing data, presen
e of dupli
ates, et
.) pose a 
hallenge

to the future of survey resear
h.

Web surveys, i.e. surveys administered via the Internet, have gained pop-

ularity in re
ent years as they o�er a solution to many of the short
omings

of other survey modes. Internet 
onne
tions are widespread, with a penetra-

tion of more than 80% in Western Europe and North Ameri
a, thus o�ering

an ideal tool for administering surveys (We Are So
ial, 2016). Web surveys


an be 
ost-e�e
tive, reliable, and user friendly. They may 
ost less and be


ondu
ted more qui
kly than telephone or fa
e to fa
e surveys. Parti
ipants

may 
hoose to respond at their 
onvenien
e, with possible bene�ts for the

quality of the answers. The automati
 data entry may redu
e errors and

speed up data preparation. For these reasons web surveys are an appealing

tool for survey pra
titioners (Couper, 2013).

Previous resear
h investigated 
omparability of well-being s
ores between

fa
e to fa
e and telephone survey modes. Dolan and Kavetsos (2012) showed

that respondents of a telephone survey reported higher well-being than re-

spondents of a fa
e to fa
e survey. The survey mode a�e
ted also the 
orre-

lates of subje
tive well-being: life 
ir
umstan
es 
orrelated with subje
tive

well-being stronger in the fa
e to fa
e sample than in the telephone sam-

ple. Yet, despite growing literature, one aspe
t re
eived 
omparatively less

attention: 
omparability of subje
tive measures 
olle
ted on nationally rep-

resentative samples through telephone and web survey modes.

This issue is relevant for at least two reasons. The �rst one is the growing

1

See, for instan
e, the Better Life Index of the OECD, the Eurostat's proje
t Quality

of life in Europe, the Italian Equitable and Sustainable Well-being, the British Measuring

National Well-being, or the Luxembourgish PIBien-être.
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popularity of mixed data 
olle
tion mode (Roster et al., 2004; S
honlau et al.,

2003; Nigg et al., 2009; J�a
kle et al., 2015; Dillman et al., 2009). The se
ond

reason is the need to 
ompare data 
olle
ted with various modes a
ross 
oun-

tries or time (as, e.g. in 
ase of the World Values Survey and the European

Values Study data). In su
h 
ases, the 
omparability of answers 
olle
ted

with various modes is a pre
ondition to obtain reliable 
on
lusions.

We 
ontribute to this literature by testing the 
omparability of �ve mea-

sures of subje
tive well-being 
olle
ted using telephone and web survey modes

from a nationally representative sample of residents of Luxembourg (aged 18-

64). Both for histori
al reasons (telephone surveys were introdu
ed before

web surveys) and for e
onomi
 reasons (the former are more expensive than

the latter) we 
onsider telephone surveys as the 
onventional mode and we

test whether web survey mode alters people's evaluations of their well-being


ompared to telephone surveys.

We fo
us on subje
tive well-being be
ause in re
ent years it re
eived 
on-

siderable attention in the publi
, politi
al, and a
ademi
 debate. The reason

is probably that subje
tive well-being allows a dire
t and reliable monitoring

of how well people fare.

2

Nearly 40 years of psy
hologi
al, e
onomi
 and

so
iologi
al resear
h on what matters for people's well-being and what are

its 
onsequen
es for e
onomi
, so
ial and politi
al out
omes have 
on�rmed

that subje
tive well-being deserves 
lose monitoring. Many surveys, 
over-

ing virtually every 
ountry in the world, ask respondents to evaluate, among

others, their subje
tive well-being.

3

We use Global Entrepreneurship Monitor data for Luxembourg, a 
oun-

try where Internet penetration is 96% (GEM, 2016). These data are unique

be
ause every year, from 2013 to 2015, nearly half of the sample has been

interviewed via web survey and the other half via telephone survey. Addi-

2

The reliability of SWB measures has been 
orroborated by experimental eviden
e from

several dis
iplines. For example, SWB 
orrelates with obje
tive measures of well-being

su
h as the heart rate, blood pressure, duration of Du
henne smiles and neurologi
al tests

of brain a
tivity (Blan
h
ower and Oswald, 2008; van Reekum et al., 2007). Moreover,

SWB measures are 
orrelated with other proxies of SWB (S
hwarz and Stra
k, 1999;

Wanous and Hudy, 2001; S
himma
k et al., 2010) and { more interestingly { they mirror

the judgments about the respondent's happiness provided by a
quaintan
es or 
lini
al

experts (S
hneider and S
himma
k, 2009; Kahneman and Krueger, 2006; Layard, 2005).

3

Examples of 
ross-
ountry surveys 
olle
ting information on people's well-being in-


lude, and are not limited to, the World Values Survey, the European Value Study, the

European So
ial Survey, the General So
ial Survey, the International So
ial Survey Pro-

gramme, the European Quality of Life Survey, besides a number of panel studies { su
h

as the German So
io-E
onomi
 Panel, the British Household Panel Study, the Household,

In
ome and Labour Dynami
s in Australia, or the European Survey on In
ome and Living

Conditions { and other more regional or sub-regional studies.

3



tionally, respondents evaluated their subje
tive well-being using �ve di�erent

questions. We use the Blinder-Oaxa
a de
omposition to test whether the dif-

feren
es in well-being s
ores between the two samples may be attributed to

di�erent observable 
hara
teristi
s. Subsequently, we use multinomial logit

with Coarsened Exa
t Mat
hing to investigate the e�e
t of survey mode on

the di�eren
es in distributions of answers, after mat
hing respondents on ob-

servable 
hara
teristi
s. Finally, we test how survey mode a�e
ts statisti
al

inferen
e.

Our results show that the use of web surveys slightly alters people's evalu-

ations of their well-being. In three out of �ve measures web survey generate

lower well-being s
ores than the telephone surveys. Moreover, for all �ve

variables, respondents of web surveys are less likely to 
hoose the neutral


ategory (\neither agree nor disagree") than respondents of telephone sur-

vey. However, the e�e
t of survey mode for statisti
al inferen
e is negligible.

These results support the view that web surveys are a 
onvenient and reli-

able tool to 
olle
t data on subje
tive well-being. Yet, to minimize the risk of

biased 
on
lusions in 
ase of 
omparisons over time, we re
ommend to adopt

a gradual shift from telephone to web survey.

The paper is organized as follows. In se
tion 2 we present the main 
on-


epts and review previous literature on the di�eren
es between telephone

and web survey modes. Se
tion 3 and 4 des
ribe, respe
tively, the data and

the methods. Se
tion 5 reports our results. We begin with des
riptive statis-

ti
s, then we present results of the Blinder-Oaxa
a de
omposition, the results

from the Coarsened Exa
t Mat
hing, and, �nally, the results for statisti
al

inferen
e. The last se
tion summarizes our �ndings and provides 
on
luding

remarks.

2 Comparability of data 
olle
ted through tele-

phone and web surveys

In general, 
omparability of surveys 
olle
ted with various modes may be

limited by two types of e�e
ts: population and response e�e
ts. Population

e�e
ts (sometimes referred to as `
overage errors') are di�eren
es in answers

resulting from over- or under-representation in the sample of spe
i�
 
ate-

gories of respondents (Roster et al., 2004). In other words, population e�e
ts

result from the mismat
h between the target population of a study (e.g.,

the adult population of a 
ountry) and the the frame population (i.e. the

population from whi
h the study parti
ipants have been sele
ted) (Couper,

2000).
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Response e�e
ts (also 
alled `mode e�e
ts') are the response di�eren
es

whi
h result from the way respondents intera
t with the survey mode. Re-

sponse e�e
ts in
lude, among others, so
ial desirability, satis�
ing (i.e. the

tenden
y to provide similar answers to a battery of questions), a
quies
en
e

(i.e. the tenden
y to agree rather than to disagree), and order e�e
ts (in par-

ti
ular, re
en
y and prima
y e�e
ts). Response e�e
ts are typi
ally larger

for topi
s whi
h are less 
rystallized in the minds of respondents, be
ause

the un
ertainty of how to answer may push respondents to sear
h for 
lues

present in the situation (e.g. answering s
ales or other questions whi
h has

been asked before) to formulate their answers (Dillman and Christian, 2005).

Responses to fa
tual questions or to questions 
on
erning issues on whi
h re-

spondents have 
rystallized opinions tend to be less a�e
ted by the survey

mode.

Both population and response e�e
ts in the 
ontext of web and telephone

surveys are dis
ussed in detail below. However, while population e�e
ts are

well known in the literature, response e�e
ts in the use of web surveys have

re
eived little attention. We aim to 
ontribute to �ll this gap.

2.1 Population e�e
ts

Telephone users typi
ally di�er from Internet users, and both groups dif-

fer from the general population, whi
h may lower the representativeness of

web and telephone samples (Yeager et al., 2011). Some people are system-

ati
ally more likely to answer the phone, and others are more likely to �ll

in a web-based survey (Dillman et al., 2009; Dever et al., 2008; Bethlehem,

2010; J�a
kle et al., 2015). Resear
h typi
ally showed that telephone samples

over-represented the older respondents (Roster et al., 2004), whereas web

surveys under-represented older respondents (Be
h and Kristensen, 2009),

over-represented younger people (Roster et al., 2004; Flemming and Sonner,

1999), those with higher in
omes (Couper, 2000), more geographi
ally mo-

bile (Roster et al., 2004), and men (Flemming and Sonner, 1999). Results

for edu
ation were mixed. Some studies showed that telephone surveys over-

represented adults with a 
ollege degree (Berrens et al., 2003; Roster et al.,

2004), whereas other 
onne
ted higher edu
ation with in
reased 
han
es of

being a
tive online (Couper, 2000). In Ameri
an studies, both telephone

and web surveys seemed to under-represent ethni
 minorities; however, the

degree of under-representation seems more substantial for telephone than for

web surveys (Berrens et al., 2003).

So
io-demographi
 di�eren
es between the samples may be problemati
,

but they 
an be partly 
orre
ted by weights, so that sample di�eren
es are

taken into a

ount in statisti
al analysis (Berrens et al., 2003; Dever et al.,

5



2008). Di�eren
es on unobservables are more diÆ
ult to a

ount for. Note

that samples identi
al in terms of so
ioe
onomi
 
hara
teristi
s may lead

to di�erent 
on
lusions about relationships among variables if they di�er in

terms of unobservable 
hara
teristi
s (Berrens et al., 2003; Couper, 2000).

Representativeness of samples stri
tly relates to the method of sample

sele
tion. Non-probability samples (typi
al for web surveys whose respon-

dents are re
ruited through banners on websites or e-mail invitations sent to

a large group) tend to be more variable in their a

ura
y than probability

samples (Yeager et al., 2011; Chang and Krosni
k, 2009). In some 
ases,

self-sele
tion (Bethlehem, 2010) may substantially a�e
t data quality (Beth-

lehem, 2015; Hudson et al., 2004). Resear
h showed systemati
 di�eren
es

of opinions and attitudes between respondents of telephone and web sur-

veys, in parti
ular those following the non-probability sampling (Flemming

and Sonner, 1999). For example, non-probability web sample may be biased

toward people engaged and knowledgeable about the survey's topi
 (Chang

and Krosni
k, 2009), or towards people using e-mail and Internet more often

than others (Yun and Trumbo, 2000).

2.2 Response e�e
ts

2.2.1 Measurement error

Measurement error refers to the deviation of the answers from their true val-

ues (Couper, 2000). In self-administered surveys, su
h as web-based ones,

it may result from low motivation of the respondents, problems with under-

standing a question, or problems related to the questionnaire itself. In tele-

phone surveys an interviewer may motivate respondents, 
larify questions,

or probe in
omplete responses. All these fa
tors may in
rease the quality of


olle
ted data.

However, web surveys give respondents a possibility to 
he
k relevant

information before answering a question (Braunsberger et al., 2007), and

they 
reate less pressure than telephone surveys to provide an answer qui
kly.

Moreover, respondents parti
ipating in web surveys have more freedom to


hoose when to answer the survey questions, may be therefore less distra
ted

and more fo
used on the survey (Yun and Trumbo, 2000; Kiesler and Sproull,

1986). This explains why respondents parti
ipating to web surveys provided

more a

urate answers to questions testing their knowledge (Fri
ker et al.,

2005), and their answers were less a�e
ted by random measurement errors

(Chang and Krosni
k, 2009) than those of telephone survey respondents.

6



2.2.2 Satis�
ing

Satis�
ing o

urs when respondents provide similar answers to a battery

of questions be
ause they do not devote e�ort to the responding pro
ess.

Satis�
ing may o

ur espe
ially in web surveys whi
h use grids (so 
alled

`straightlining') (Tourangeau et al., 2004; Fri
ker et al., 2005; Zhang and

Conrad, 2014). However, while some resear
h showed that satis�
ing is more

frequent in web than in telephone surveys (Fri
ker et al., 2005), other studies

demonstrated the opposite (Chang and Krosni
k, 2009). Overall, satis�
ing

is more frequent among lower edu
ated respondents (Zhang and Conrad,

2014; Malhotra, 2008), and among respondents who prefer a di�erent survey

mode than the mode a
tually used (Smyth et al., 2014).

2.2.3 So
ial desirability

The great advantage of telephone surveys, i.e. the use of interviewers who


an support and guide respondents (Braunsberger et al., 2007), may also


ontribute to lowering the quality of obtained data by introdu
ing so
ial

desirability bias (Braunsberger et al., 2007; Johnson et al., 2000). Self-

administered web surveys provide priva
y to the respondent and are more

likely to report some so
ially undesirable opinions or behavior. This may

limit the 
omparability of interviewer- and self-administered modes (Klaus
h

et al., 2013). Studies 
on�rmed that web surveys typi
ally yield less so-


ially desirable answers than telephone surveys (Nigg et al., 2009; Kreuter

et al., 2008; Christian et al., 2008; Chang and Krosni
k, 2009; Bason, 2000).

Moreover, respondents parti
ipating in a telephone interview may per
eive

the same questions as more sensitive than respondents parti
ipating in a

web survey (Kreuter et al., 2008). However, previous literature found only

marginal di�eren
es in answering sensitive questions between telephone and

web surveys (Parks et al., 2006; Bason, 2000).

2.2.4 A
quies
en
e: Positive and negative answers

A
quies
en
e, i.e. the tenden
y to give positive rather than negative answers

is typi
ally stronger in telephone than in web surveys. Resear
h demon-

strated that web survey respondents tend to give more neutral and more

negative answers, espe
ially to questions referring to their attitudes or satis-

fa
tion, than in telephone surveys (Braunsberger et al., 2007; Dillman et al.,

2009; Christian et al., 2008; Roster et al., 2004). On the 
ontrary, respondents

in telephone surveys tend to give extreme positive answers more often than

respondents in web surveys (Christian et al., 2008; Dillman et al., 2009).

7



However, some studies found no di�eren
e in a
quiesen
e between respon-

dents parti
ipating in web and telephone surveys (Fri
ker et al., 2005).

2.2.5 Prima
y and re
en
y

The re
en
y e�e
t is the tenden
y of respondents (primarily those parti
i-

pating in telephone interviews) to 
hoose more often the last-o�ered answer.

The prima
y e�e
t, on the 
ontrary, refers to the tenden
y of respondents

in self-administered surveys (su
h as mail or web surveys) to 
hoose system-

ati
ally more often the �rst-o�ered answer 
hoi
es (Dillman and Christian,

2005; Christian et al., 2008).

2.3 Relationships between variables

Some studies assessed the quality of answers obtained through web and tele-

phone surveys by investigating relationships among variables (Roster et al.,

2004; Yun and Trumbo, 2000; Chang and Krosni
k, 2009; Dolan and Kavet-

sos, 2012). Resear
h 
ompared various survey modes and provided vari-

ous results. For example, Yun and Trumbo (2000) observed nearly identi-


al R-squares in regression models on data 
olle
ted by traditional mail vs.

ele
troni
 
hannel (web and e-mail surveys 
ombined); they also noted few

statisti
al di�eren
es between beta 
oeÆ
ients. However, a 
omparison of

predi
tors of well-being between fa
e to fa
e and telephone surveys showed

di�eren
es in signi�
an
e of 
oeÆ
ients and estimated sizes of e�e
ts (Dolan

and Kavetsos, 2012).

3 Data

To evaluate how the web survey mode a�e
ts people's reports about their

well-being, we use the pooled Adult Population Survey of Global En-

trepreneurship Monitor (GEM, 2016), a survey of the Statisti
al OÆ
e of

Luxembourg (STATEC) in 2013, 2014, and 2015 on a nationally representa-

tive sample of residents of Luxembourg aged between 18 and 64 years. GEM

is designed as a sour
e of harmonized, individual-level information about

people's motives and aspirations for entrepreneurship. The survey is ad-

ministered in more than 100 
ountries worldwide, 
overing over 75% of the

world's population. Among the parti
ipating 
ountries, Luxembourg is the

only 
ountry that 
onsistently monitored respondents' subje
tive well-being

using a battery of �ve questions, in
luding an item about life satisfa
tion. In

addition, nearly 50% of the 6000 sampled respondents has been interviewed

8



using 
omputer assisted telephone interviews (CATI), while the other 50%

has responded to a web survey. These proportions have 
hanged in 2015

when 40% of the sample was interviewed by phone and the remaining 60%

by web survey.

Telephone survey respondents have been randomly drawn from the house-

hold, �xed line phone registry, while parti
ipants of the web survey have been

randomly sele
ted from a database 
ontaining over 14,000 e-mail addresses.

The data-base 
ontains the e-mail addresses of people who have been previ-

ously 
onta
ted in various ways { either in previous interviews, or through

advertisement and lo
al newspapers 
ampaigns { and who agreed to parti
-

ipate to web surveys in the future.

In the analysis, we limited the sample to respondents who potentially


ould have been sele
ted for both the telephone and the web survey: we

ex
luded people who did not have either the telephone line or the internet


onne
tion (i.e. 451 out of the 6095 observations).

Respondents were asked to evaluate their life satisfa
tion, by stating how

strongly they agreed with the statement \I am satis�ed of my life." The

possible answers ranged from 1 { strongly disagree to 5 { strongly agree. The

survey in
luded also the following four alternative measures of subje
tive

well-being: \So far I have obtained the important things I want in life", \If

I 
ould live my life again, I would not 
hange anything", \The 
onditions

of my life are ex
ellent", and \In most ways my life is 
lose to my ideal".

Answers are 
oded on a s
ale from 1 to 5, 
onsistently with the item about

life satisfa
tion.

Table 1 shows the bivariate 
orrelations among the measures of subje
tive

well-being. The 
orrelations between life satisfa
tion and having obtained the

important things in life, having ex
ellent living 
onditions, and having a life


lose to an ideal ex
eed 50%, whereas the 
orrelation of life satisfa
tion with

the unwillingness to 
hange anything in one's life is 36%. The 
orrelations

between the four alternative measures of subje
tive well-being range between

36 and 56%.

The survey mode used to 
olle
t the data is en
oded with a dummy

variable set to zero if the respondent answered a telephone survey, and 1 if

the respondent answered a web survey.

To a

ount for individual so
io-e
onomi
 di�eren
es between the two

groups of respondents, we in
lude the following 
ontrols: age and age squared

(
ontinuous variables), gender (0 { men, 1 { women), edu
ation (dummies

for: [a℄ elementary edu
ation; [b℄ se
ondary edu
ation; [
℄ master 
rafts-

man; [d℄ ba
helor; and [e℄ master), employment status (dummies for: [a℄

employed full-time; [b℄ employed part-time; [
℄ self-employed; [d℄ retired or

disabled; [e℄ homemaker; [f℄ student; and [g℄ other not working), and in
ome

9



Table 1: Correlation matrix of the measures of subje
tive well-being.

life important not 
hange ex
ellent life life 
lose

satisfa
tion things in life anything 
onditions to ideal

life satisfa
tion 1

important things in life 0:60

���

1

not 
hange anything 0:36

���

0:39

���

1

ex
ellent life 
onditions 0:56

���

0:51

���

0:36

���

1

life 
lose to ideal 0:60

���

0:50

���

0:37

���

0:56

���

1

Sour
e: Global Entrepreneurship Monitor, Luxembourg, 2013-2015. N = 5644

Note:

���

p < 0:01;

of the respondents. The total annual in
ome of all the household's mem-

bers is observed through respondent's self-de
laration of belonging to one of

the following 
lasses : [a℄ 0-20,000; [b℄ 20,001-40,000; [
℄ 40,001-60,000; [d℄

60,001-80,000; [e℄ 80,001-100,000; [f℄ more than 100,000 euro. We assigned

to the respondents the middle value in their in
ome bra
ket, after limiting

the upper 
ategory to 120,000 euro. Subsequently, we de
ated the in
omes

to the real euro of 2005 using national 
onsumer pri
e index, and 
onverted

the in
ome into logarithm. Finally, to a

ount for time e�e
t, we in
luded

year �xed e�e
ts. Des
riptive statisti
s are presented in Table 2.
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Table 2: Des
riptive statisti
s of variables used in analysis

variable mean sd min max obs

Women 0:52 { 0 1 5644

Age (in years) 42:69 12:66 18 64 5644

Age squared / 100 19:82 10:58 3:24 40:96 5644

Elementary edu
ation 0:04 { 0 1 5502

Se
ondary edu
ation 0:48 { 0 1 5502

Master 
raftsman 0:06 { 0 1 5502

Ba
helor 0:25 { 0 1 5502

Master 0:15 { 0 1 5502

Full-time employed 0:55 { 0 1 5545

Part-time employed 0:13 { 0 1 5545

Self-employed 0:05 { 0 1 5545

Retired or disabled 0:11 { 0 1 5545

Homemaker 0:05 { 0 1 5545

Student 0:08 { 0 1 5545

Other, not working 0:03 { 0 1 5545

In
ome (log) 10:82 0:55 9:01 11:42 4363

Year { { 2013 2015 5644

Sour
e: Global Entrepreneurship Monitor, Luxembourg, 2013-2015.

Note: Standard deviations of di
hotomous variables have been omitted.

Sample limited to individuals with Internet a

ess and �xed phone line at home.

4 Methods

To test whether the use of web surveys alters the reported well-being we use

two 
omplementary te
hniques: the Blinder-Oaxa
a de
omposition and the

multinomial logit with Coarsened Exa
t Mat
hing (CEM).

4.1 Blinder-Oaxa
a de
omposition

The Blinder{Oaxa
a de
omposition has been developed in the early '70s by

Blinder (1973) and Oaxa
a (1973) to study wage dis
rimination of women in

the labor market. Re
ently, it has been applied also in other �elds, in
luding

the literature on subje
tive well-being (e.g., Helliwell and Barrington-Leigh,

2010; Sarra
ino, 2013; Bartolini and Sarra
ino, 2015).

The Blinder-Oaxa
a de
omposition allows us to de
ompose the di�eren
e

(gap) between subje
tive well-being de
lared in telephone and web surveys

into two 
omponents. The �rst 
omponent is the explained part of the gap,

whi
h tells whi
h part of the gap stems from the di�erent observable 
hara
-

teristi
s of the samples, su
h as in
ome, edu
ation, et
. The se
ond 
ompo-

nent, known as the unexplained part of the gap, tells whi
h part of the gap is

11



due to di�eren
es in the estimated 
oeÆ
ients, i.e. how people intera
t with

the spe
i�
 survey mode. If the two groups of respondents are randomly


hosen from the overall population, we expe
t the so
io-demographi
 and

e
onomi
 variables to play a negligible role, i.e. the explained part of the gap

should be non signi�
ant, and unexplained part, i.e. the survey mode, should

be signi�
ant. Thus, the Oaxa
a-Blinder de
omposition, informs whether the

two samples are 
omparable and whether the survey mode plays a signi�
ant

role in generating the subje
tive well-being gap.

Formally, the Blinder-Oaxa
a de
omposition 
an be written as:

�SWB = (X

A

�X

B

) � �

�

| {z }

explained

+X

A

� (�

A

� �

�

) +X

B

� (�

�

� �

B

)

| {z }

unexplained

(1)

where �SWB is the subje
tive well-being gap; A and B are the two groups

(g); X

g

is a ve
tor of group averages of explanatory variables; �

A

and �

B

are

the 
oeÆ
ients estimated for group A and B, respe
tively; and �

�

is a ve
tor

of non-dis
riminatory 
oeÆ
ients to assess how mu
h di�erent 
hara
teristi
s

of individuals belonging to the two groups explain the overall di�eren
e. The


oeÆ
ient �

�

is estimated based on 
, whi
h is de�ned as follows.

�

�

= 
 � �

A

+ (I � 
) � �

B

(2)

where 
 is estimated with a pooled model to derive �

�

(Neumark, 1988;

Oaxa
a and Ransom, 1994). Computations are based on the pa
kage nlde-


ompose whi
h allows to de
ompose the gap for a 
ategori
al variable using

STATA (Sinning et al., 2008).

In the ve
tor of explanatory variables (the X in Equation 1), we in
lude

the following 
ontrol variables: gender, age and age squared, employment

status, edu
ation, in
ome, and dummy for ea
h year of observation.

4.2 Multinomial logit with Coarsened Exa
t Mat
hing

(CEM)

The Oaxa
a-Blinder de
omposition informs about how the survey mode af-

fe
ts the average well-being, but it does not tell how it a�e
ts people's 
hoi
e

of spe
i�
 
ategories of well-being. To address this point we use a multino-

mial logit with Coarsened Exa
t Mat
hing (CEM), a te
hnique previously

applied in studies on well-being (e.g., Sidney et al., 2015).

CEM approximates the randomized 
ontrol trial, i.e. it 
onsiders the

survey mode as a treatment and it estimates its e�e
t on subje
tive well-

being after mat
hing similar observations from the two samples. In par-

12



ti
ular, CEM is a monotoni
 imbalan
e redu
ing mat
hing method, i.e. a

te
hnique that allows the user to 
hoose ex-ante the balan
e between the

treated and 
ontrol groups with the aim of 
ontrolling for some or all of the

potentially 
onfounding in
uen
e of pre-treatment 
ontrol variables. In this

way CEM ensures that the \treated" group (the web survey respondents)

and the \
ontrol" group (the telephone survey respondents) are similar not

only on average, but on the whole distribution of observable variables. CEM-

based estimates have powerful statisti
al properties and 
an outperform oth-

ers mat
hing pro
edures (Ia
us et al., 2011). For instan
e, 
ompared to

Mahalanobis and propensity s
ore mat
hing methods, CEM generally pro-

vides the best trade-o� between 
ovariates' imbalan
e and sample size of

mat
hed observations (Ia
us et al., 2012). To make the two groups of re-

spondents 
omparable, CEM identi�es a sub-set of observations for whi
h

the 
ovariates are balan
ed, i.e. the treated and 
ontrol groups are similar

on the distribution of the 
ovariates. This allows to 
ompare the out
omes

of the treated and 
ontrol groups approximating an experimental setting. In

present study, individuals are exa
tly mat
hed on gender, employment sta-

tus, edu
ation level, and year of the survey, while they are 
oarsely mat
hed

on 
ontinuous variables, i.e. age and in
ome.

The observations mat
hed using CEM are subsequently analyzed using

multinomial logit, whi
h is parti
ularly suited to deal with 
ategori
al vari-

ables, su
h as our measures of well-being.

4

Multinomial logit model esti-

mates simultaneously the asso
iation between survey mode and all possible

out
omes of subje
tive well-being, a

ounting for the set of 
ontrol variables.

Implementing the multinomial logit model on CEM retained data has the

advantage to estimate the survey mode e�e
t at di�erent levels of subje
tive

well-being, on a sample of observations that resemble experimental data.

5 Results

Figure 1 shows the distribution of life satisfa
tion by survey mode. Both

distributions are right skewed, as it is often the 
ase with subje
tive well-

being data. Yet, while the share of those who are strongly satis�ed with

their lives is identi
al between the two groups, respondents of the web survey

indi
ate more often the lower 
ategories, and on average they report lower

life satisfa
tion than respondents of the telephone survey. Also missing data

4

An alternative method used with ordered variables, i.e. the ordered logit model,

imposes the same 
oeÆ
ient of the variable of interest for all out
ome 
ategories. This

assumption, known in the literature as parallel regression assumption, is violated in our

data (Long and Freese, 2006).
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are more frequent among respondents of the web survey. The Kolmogorov-

Smirnov test for equality of distributions 
on�rms that life satisfa
tion does

not have the same distribution a
ross survey modes. The 
ombined test re-

ports a di�eren
e between distribution fun
tions of 0.092 whi
h is signi�
ant

at 99%.

Figure 1: Distribution of life satisfa
tion by survey mode.
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On average, respondents of the telephone survey report a life satisfa
tion

s
ore of 4.15, whereas the average in the web survey is 4. The di�eren
e

is small, yet statisti
ally signi�
ant (p < 0:01). While the share of people

strongly satis�ed with their lives is similar a
ross survey modes, di�eren
es

be
ome more evident at the lower end of the s
ale: in the web survey 4.07%

of respondents \strongly disagreed", and 9.35% \disagreed" that they are

satis�ed with their lives; in the telephone survey the respe
tive shares are

1.48% and 3.26%. The probabilities to 
hoose 
ategories \neither agree nor

disagree" and \agree" are higher among respondents using the telephone

survey (12.10% and 44.67%) than the web survey (7.61% and 39.80%).

This suggests that the survey mode a�e
ts people's responses to the life

satisfa
tion question: although small, the di�eren
e in the average life satis-

fa
tion between web and telephone respondents is signi�
ant. Additionally,

respondents of the web survey have a higher probability to 
hoose low 
ate-

gories 
ompared to those who used the telephone survey.

The possible explanation of these di�eren
es is that the two groups of

14



respondents di�er in so
io-demographi
 
hara
teristi
s whi
h also predi
t

well-being. For instan
e, it is plausible that respondents of the web survey

are on average younger, more edu
ated, and a greater share of them are

employed. We report the distribution of life satisfa
tion, gender, edu
ation,

employment, age, in
ome, and o

upation by survey mode in Appendix A.

Table 3 shows the marginal e�e
ts of the so
io-demographi
 
ontrols on the

probability of parti
ipating in the web survey. Variables are in
rementally

in
luded in the model to test their relative importan
e.

Table 3: Predi
tors of parti
ipation in the web survey. Marginal e�e
ts after

probit regression.

model 1 model 2 model 3

dy=dx t dy=dx t dy=dx t

Women �0:08

���

(�5:12) �0:07

���

(�4:00) �0:06

���

(�3:76)

Age (in years) �0:01

��

(�2:79) �0:03

���

(�5:48) �0:03

���

(�5:52)

Age squared / 100 0:01 (1:79) 0:03

���

(4:62) 0:03

���

(4:60)

Elementary edu
ation referen
e

Se
ondary edu
ation 0:03 (0:84) 0:02 (0:78)

Master 
raftsman 0:06 (1:32) 0:05 (1:29)

Ba
helor 0:06

�

(1:98) 0:05 (1:63)

Master 0:03 (1:00) 0:02 (0:54)

Full-time employed referen
e

Part-time employed �0:02 (�0:65) �0:01 (�0:51)

Self-employed 0:03 (0:93) 0:04 (1:08)

Retired or disabled �0:09

��

(�3:06) �0:08

��

(�2:66)

Homemaker �0:10

�

(�2:40) �0:09

�

(�2:23)

Student �0:22

���

(�5:01) �0:21

���

(�4:84)

Other, not working �0:07 (�1:52) �0:05 (�1:06)

In
ome (log) 0:04

��

(2:74)

year 2014 �0:01 (�0:39) �0:00 (�0:26) �0:01 (�0:29)

year 2015 0:07

���

(3:51) 0:07

���

(3:60) 0:07

���

(3:59)

Observations 4,238 4,238 4,238

Sour
e: Global Entrepreneurship Monitor, Luxembourg, 2013-2015.

Note: Estimations for individuals with Internet a

ess and �xed phone line at home.

dy=dx: marginal e�e
t; t: t-statisti
s.

�

p < :10,

��

p < :05,

���

p < :01.

The probability of parti
ipating in the web survey is lower for women,

retired people, homemakers, students, and people with lower in
omes; the

relationship with age is U-shaped: the probability of parti
ipating in a web
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survey de
lines with age, but it reverts after a given threshold. Finally,

the 
oeÆ
ient for year 2015 re
e
ts the in
reased size of the web sample in

that year. As some of these variables are also standard predi
tors of life

satisfa
tion, it is plausible that the observed di�eren
es in life satisfa
tion

are due to the di�erent so
io-demographi
 
omposition of the two groups.

To address this issue we resort to the Blinder-Oaxa
a de
omposition.

5.1 Blinder-Oaxa
a de
omposition

Table 4 shows the de
omposition results. The di�eren
e (`gap') in average

life satisfa
tion between the two groups of respondents is 0.15 (p < :01).

A positive gap means that on average telephone survey respondents report

higher well-being than web survey respondents.

The explained part of the gap is not signi�
antly di�erent from zero whi
h

means that the di�erent so
io-demographi
 
hara
teristi
s of the two groups

do not predi
t any signi�
ant well-being gap.

The de
omposition shows that all the di�eren
e is unexplained, whi
h

suggests that the gap is the result of the way people intera
t with survey

modes. Spe
i�
ally, the use of telephone survey redu
es the gap, i.e. if

respondents of the web survey had parti
ipated in the telephone survey, then

the well-being gap between these two groups would be -0.246 points smaller,

on a s
ale from 1 to 5. In other words, if the survey had been administered

only via telephone, then the overall well-being would have been higher. On

the 
ontrary, the 
oeÆ
ients of web survey respondents predi
t an in
rease

of the gap by 0.399 on a s
ale from 1 to 5. This 
on�rms that the use of the

web mode a�e
ts people's responses independently from their so
io-e
onomi



hara
teristi
s.

In sum, the main result from the de
omposition is that the gap in life

satisfa
tion between web and telephone respondents is not due to the di�erent

so
io-demographi
 
hara
teristi
s of the two groups.

5.2 Multinomial logit with CEM

CoeÆ
ients in Table 5 report the e�e
t of web survey mode on the probability

to 
hoose ea
h of the �ve responses to the life satisfa
tion question. Web

survey respondents have a lower probability to 
hoose the middle 
ategory

(\neither agree nor disagree") and a higher probability to 
hoose the negative

(\disagree" and \strongly disagree") 
ategories. The probability of 
hoosing

the upper two 
ategories is not a�e
ted. The result is the slight downward

shift of the distribution of the answers noted in Table 3, and a 
onsequent

lower average subje
tive well-being for people who used a web survey.
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Table 4: Blinder-Oaxa
a de
omposition of the life satisfa
tion gap by survey

mode.


oeÆ
ient z-stat p-values

Di�eren
e: 0:151 3:363 0:001

De
omposition:

Explained �0:001 �0:615 0:538

Telephone �0:246 �5:799 0:000

Web-survey 0:399 19:415 0:000

Observations 4230

Sour
e: Global Entrepreneurship Monitor, Luxembourg,

2013-2015.

Note: Estimations for individuals with Internet a

ess and

�xed phone line at home.

Table 5: Web survey mode as a predi
tor of life satisfa
tion s
ores. Marginal

e�e
ts from multinomial logit with CEM.

I am satis�ed with my life: Strongly Disagree Neither agree Agree Strongly

disagree nor disagree agree

survey mode (web) 0:027

���

0:047

���

�0:043

��

�0:046 0:014

(0:007) (0:011) (0:014) (0:024) (0:023)

Observations 4230 4230 4230 4230 4230

Sour
e: Global Entrepreneurship Monitor, Luxembourg, 2013-2015.

Note: Estimations for individuals with Internet a

ess and �xed phone line at home.

CoeÆ
ients for 
ontrol variables are omitted for brevity.

CEM robust standard errors in parentheses.

�

p < :10,

��

p < :05,

���

p < :01.
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5.3 Alternative measures of subje
tive well-being

GEM data provide four other measures of subje
tive well-being. The distri-

bution of the answers provided in web and telephone surveys, and the t-test

of the di�eren
e of averages are reported in Appendix B. The telephone

survey respondents de
lared, on average, signi�
antly more positive s
ores of

well-being for the statements \The 
onditions of my life are ex
ellent" (gap

of 0.149, p < 0:01), and \In most ways my life is 
lose to my ideal" (gap of

0.062, p < 0:05).

We run the Blinder-Oaxa
a de
omposition for these two variables (see

Table 6). The results indi
ate that in both 
ases the gap is entirely un-

explained, i.e. it is asso
iated with the way respondents intera
t with the

survey mode, and not with their so
io-demographi
 
hara
teristi
s. In both


ases, the use of the web survey has a positive sign, i.e. it in
reases the

well-being gap between the two groups.

Table 6: Blinder-Oaxa
a de
omposition of subje
tive well-being gap by sur-

vey mode. Alternative measures of well-being.


oeÆ
ient z-stat p-values

The 
onditions of my life are ex
ellent:

Di�eren
e: 0:149 4:704 0:000

De
omposition:

Explained �0:009 �1:357 0:175

Telephone �0:332 �3:836 0:000

Web-survey 0:490 5:308 0:000

Observations 4229

In most ways my life is 
lose to my ideal:

Di�eren
e: 0:062 2:374 0:018

De
omposition:

Explained �0:003 �1:199 0:231

Telephone �0:483 �10:962 0:000

Web-survey 0:548 13:801 0:000

Observations 4220

Sour
e: Global Entrepreneurship Monitor, Luxembourg,

2013-2015.

Note: Estimations for individuals with Internet a

ess and

�xed phone line at home.

The 
ounterfa
tual analysis using multinomial logit and CEM (Table 7)


on�rms that also for the alternative measures web respondents have a lower
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probability to 
hoose the middle 
ategory \neither agree nor disagree" than

telephone respondents, and a higher probability to 
hoose a negative an-

swer (\strongly disagree" or \disagree"). This is 
onsistent with the results

obtained for life satisfa
tion.

Table 7: Web survey mode as a predi
tor of subje
tive well-being s
ores.

Marginal e�e
ts from multinomial logit after CEM.

Strongly Disagree Neither agree Agree Strongly

disagree nor disagree agree

The 
onditions of my life are ex
ellent:

survey mode (web) 0:030

���

0:066

���

�0:069

���

�0:059

�

0:032

(0:007) (0:012) (0:018) (0:024) (0:020)

Observations 4227 4227 4227 4227 4227

In most ways my life is 
lose to my ideal:

survey mode (web) 0:024

��

0:045

���

�0:140

���

0:033 0:038

�

(0:008) (0:012) (0:019) (0:024) (0:018)

Observations 4221 4221 4221 4221 4221

So far I have obtained the important things I want in life:

survey mode (web) 0:022

��

0:029

�

�0:120

���

�0:020 0:089

���

(0:007) (0:014) (0:018) (0:024) (0:022)

Observations 4229 4229 4229 4229 4229

If I 
ould live my life again, I would not 
hange anything:

survey mode (web) 0:016 0:098

���

�0:195

���

0:093

���

�0:012

(0:015) (0:018) (0:020) (0:022) (0:015)

Observations 4193 4193 4193 4193 4193

Sour
e: Global Entrepreneurship Monitor, Luxembourg, 2013-2015.

Note: Estimations for individuals with Internet a

ess and �xed phone line at home.

CoeÆ
ients for 
ontrol variables are omitted for brevity.

CEM robust standard errors in parentheses.

�

p < :10,

��

p < :05,

���

p < :01.

However, for three alternative measures of well-being, web respondents

have also a higher probability to 
hoose a positive answer 
ategory (\strongly

agree" or \agree"). This suggests that the tenden
y to report lower well-being

is only part of the story. Web respondents tend to 
hoose more often either

positive or negative 
ategories instead of the neutral 
ategory \neither agree
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nor disagree".

Summing up, in three out of �ve measures of subje
tive well-being our re-

sults show a systemati
 downward bias asso
iated with parti
ipation in web

rather than telephone survey. This e�e
t is small but statisti
ally signi�
ant,

and is not explained by so
io-demographi
 
hara
teristi
s of respondents.

Moreover, in all �ve measures of well-being, the web survey respondents have

a lower probability of 
hoosing the middle (neutral) 
ategory, higher proba-

bility of 
hoosing the negative answers, and { in three out of �ve measures {

higher probability of 
hoosing positive answers.

6 Impli
ations for statisti
al inferen
e

A small e�e
t on the average and on the distribution 
an, nonetheless, have

a signi�
ant impa
t on statisti
al inferen
e. To evaluate whether a survey

mode a�e
ts the 
on
lusions about the 
orrelates of subje
tive well-being,

we 
ompare the 
oeÆ
ients of a standard happiness regression run on three

di�erent samples: the telephone survey respondents, the web survey respon-

dents, and the pooled data-set. Table 8 reports the marginal e�e
ts for

the �fth 
ategory of life satisfa
tion (\strongly agree") after ordered probit

regression.

The results are 
onsistent with previous results from the literature. Age-

ing de
reases the probability do be strongly satis�ed with life, and the 
o-

eÆ
ients do
ument the usual U-shaped pattern. The 
ategory \Other, not

working", whi
h 
aptures the unemployed, is a signi�
ant and negative pre-

di
tor of being satis�ed with one's life. In
ome level is a signi�
ant positive

predi
tor.

The 
oeÆ
ients are fairly 
onsistent a
ross the two samples. Only the


oeÆ
ients of belonging to the fourth and �fth in
ome quintile di�er a
ross

the two samples: in the web sample the 
orrelations between in
ome and

life satisfa
tion are stronger than in the telephone sample. (Results not

shown, available upon request.) In sum, we �nd that survey mode a�e
ts

regression 
oeÆ
ients, but does not substantially 
hange the results. The

analysis of the alternative measures of subje
tive well-being 
on�rm this

result (see Appendix C).

20



Table 8: Predi
tors of life satisfa
tion in web and telephone samples.

Marginal e�e
ts after ordered probit regression.

telephone web pooled

survey survey sample

dy=dx t dy=dx t dy=dx t

women 0:029 (1:50) 0:016 (0:87) 0:022 (1:63)

age: 18 - 29 referen
e

age: 30 - 39 �0:102

��

(�2:78) �0:050 (�1:72) �0:052

�

(�2:23)

age: 40 - 47 �0:135

���

(�3:79) �0:064

�

(�2:22) �0:074

��

(�3:29)

age: 48 - 55 �0:128

���

(�3:52) �0:083

��

(�2:82) �0:080

���

(�3:46)

age: 56 - 64 �0:053 (�1:25) �0:016 (�0:42) �0:013 (�0:47)

elementary edu
ation referen
e

se
ondary edu
ation �0:019 (�0:53) 0:005 (0:12) �0:004 (�0:14)

master 
raftsman 0:049 (0:94) �0:030 (�0:54) 0:000 (0:01)

ba
helor �0:040 (�1:06) �0:031 (�0:74) �0:040 (�1:44)

master �0:049 (�1:22) �0:027 (�0:61) �0:038 (�1:27)

full-time employed referen
e

part-time employed 0:003 (0:10) 0:053 (1:81) 0:028 (1:35)

self-employed 0:010 (0:23) �0:009 (�0:24) �0:012 (�0:43)

retired or disabled �0:014 (�0:37) 0:041 (1:02) 0:018 (0:64)

home maker 0:027 (0:52) 0:069 (1:22) 0:056 (1:52)

student �0:002 (�0:05) 0:041 (0:90) 0:043 (1:27)

not working, other �0:172

��

(�2:89) �0:236

���

(�4:44) �0:198

���

(�4:97)

�rst in
ome quintile referen
e

se
ond in
ome quintile 0:098

���

(3:46) 0:152

���

(5:64) 0:115

���

(5:92)

third in
ome quintile 0:165

���

(5:80) 0:208

���

(7:37) 0:177

���

(8:79)

fourth in
ome quintile 0:148

���

(4:77) 0:251

���

(8:39) 0:193

���

(8:90)

�fth in
ome quintile 0:226

���

(7:61) 0:354

���

(12:36) 0:284

���

(13:82)

year 2013 referen
e

year 2014 �0:028 (�1:30) 0:003 (0:14) �0:014 (�0:94)

year 2015 0:020 (0:89) �0:018 (�0:87) �0:008 (�0:55)

Observations 2072 2158 4230

Sour
e: Global Entrepreneurship Monitor, Luxembourg, 2013-2015.

Note: Estimations for individuals with Internet a

ess and �xed phone line at home.

dy=dx: marginal e�e
t; t: t-statisti
s.

�

p < :10,

��

p < :05,

���

p < :01.

The results are robust to using sample weights.

We also run a model intera
ting all variables with the survey mode. We found signi�
ant

di�eren
es only for the in
ome variables (fourth and �fth quartile)
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7 Con
lusions

Surveys are a pre
ious sour
e of information about many so
ial, e
onomi
,

and politi
al issues, in
luding people's subje
tive well-being. Assessing how

is life, whether it has improved, and whi
h fa
tors matter for people's well-

being is relevant for both a
ademi
 and poli
y-making purposes. To these

aims, the prompt availability of high quality data is pivotal. Yet, the in
reas-

ing 
osts of surveys impose a trade-o� between quality and quantity: it is

expensive and in
reasingly diÆ
ult to run timely and high quality surveys.

Web surveys, i.e. surveys administered via the Internet, provide a possible

solution to su
h 
onundrum: the wide penetration of Internet in many West-

ern 
ountries, 
ombined with lower administration 
osts, time-e�e
tiveness,

and automatisation, 
reate a possibility to 
olle
t reliable and a�ordable na-

tionally representative data. However, little is known about how the use

of telephone and web surveys on nationally representative samples a�e
ts

responses to subje
tive questions, su
h as those about people's well-being.

In parti
ular, previous literature provided reasons to question the 
om-

parability of the answers to subje
tive questions administered using di�erent

survey modes (Dolan and Kavetsos, 2012). This paper used unique data

from the Luxembourgish Global Entrepreneurship Monitor from years 2013{

2015 to test whether the web survey mode alters people's evaluations of their

subje
tive well-being 
ompared to telephone survey. The data at hand are

unique be
ause Luxembourg is the only 
ountry that 
onsistently 
olle
ted

data on well-being using �ve di�erent measures, and administered a web sur-

vey to nearly half of the sample. We used Oaxa
a-Blinder de
omposition

and multinomial logit with Coarsened Exa
t Mat
hing to establish whether

and in whi
h dire
tion the parti
ipation in the web survey alters people's

responses about their well-being.

Our results showed a downward bias in web, 
ompared to telephone sur-

vey. Respondents of the web survey reported on average slightly, yet signi�-


antly, lower well-being than respondents of the telephone survey. Our anal-

ysis showed that this di�eren
e is not driven by di�erent so
io-demographi



hara
teristi
 of the two samples. Ceteris paribus, respondents of the web

survey had a higher probability to 
hoose the two lowest 
ategories of well-

being than telephone respondents. Moreover, web survey respondents had

a lower probability to 
hoose the neutral (\neither agree nor disagree") 
at-

egory. Hen
e, our �rst 
on
lusion is that, for the purpose of des
riptive

statisti
s, the 
hoi
e of survey mode alters people's answers on well-being.

We also tested whether survey mode a�e
ts the statisti
al inferen
e. To

do this, we 
ompared the results from probit happiness regressions run sep-

arately on the samples of telephone and web survey respondents. The �ve
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measures of well-being were regressed over a set of so
io-demographi
 
ontrol

variables in
luding age, edu
ation, gender, in
ome and o

upation. The re-

sults showed little di�eren
es between the 
oeÆ
ients estimated for the two

samples. In sum, our se
ond 
on
lusion is that the e�e
ts of survey mode for

inferen
e are negligible, based on observable variables.

Previous studies suggest three me
hanisms to explain these results. First,

web respondents tend to provide less so
ially desirable answers than tele-

phone respondents, whi
h, in many so
ial 
ontexts may result in de
laring

lower life satisfa
tion. Se
ond, web respondents tend to 
hoose more often

negative answers. Third, web respondents are more prone to the prima
y

e�e
t, i.e. they tend to 
hoose more often the �rst proposed answer. This


ould explain the higher share of negative answers in our web sample. Tele-

phone respondents, on the other hand, are more prone to the re
en
y e�e
t,

i.e. they 
hoose more often the last 
ategory mentioned by the interviewer.

In our 
ase this 
ould explain the higher share of positive answers among

telephone respondents. Available studies, however, do not provide any ex-

planation for why web respondents 
hoose the neutral 
ategory less often

than telephone respondents. We spe
ulate that answering a survey through

a 
omputer allows the respondent to make a more informed 
hoi
e. At any

rate, explaining these results goes beyond the purpose of present study.

One of the limitations of present study is the unavailability of a sam-

ple made of respondents who responded to both web and telephone surveys.

Laboratory experiments 
ould help address this issue, yet we believe that our

large and nationally representative sample adds value to our 
on
lusions. In

an ideal setting, the availability of large survey in whi
h the same respondents

use at least two di�erent survey modes would allow to better disentangle the

e�e
t of survey mode from the e�e
t of sample 
omposition. Unfortunately,

to the best of our knowledge, su
h data are still not available. On the other

hand, it is interesting to 
he
k whether the results 
hange when using vari-

ables with di�erent answering s
ales. Hopefully, the availability of new and

more re�ned data will allow to address these points.

Present results support the view that web surveys are a 
onvenient and

reliable mode to 
olle
t subje
tive data, su
h as those on people's well-being.

They are also safe to run statisti
al inferen
e. However, pra
titioners should

be 
areful when using these data for des
riptive purposes, espe
ially when


ombining data 
olle
ted with various survey modes. To minimize the risk of

biasing the results it is probably desirable to gradually shift from telephone

to web surveys.
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A Distribution of so
io-demographi
 vari-

ables in the telephone and web samples
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Figure 2: Distribution of so
io-demographi
 variables in the telephone and

web samples.
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B Distribution of alternative measures of

well-being in the telephone and web sam-

ples

Figure 3: Distribution of alternative measures of well-being in the telephone

and web samples
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C E�e
t of the survey mode on the equations

of subje
tive well-being

Table 9: Predi
tors of strongly agreeing that \The 
onditions of my life are

ex
ellent". Marginal e�e
ts after ordered probit regression. Weighted data.

telephone web pooled

survey survey sample

dy=dx t dy=dx t dy=dx t

Women �0:00863 (�0:57) �0:0334

�

(�2:19) �0:0231

�

(�2:13)

Age: 18 - 29 referen
e

Age: 30 - 39 �0:0260 (�0:96) �0:0110 (�0:47) �0:00872 (�0:49)

Age: 40 - 47 �0:0454 (�1:70) �0:0282 (�1:25) �0:0264 (�1:52)

Age: 48 - 55 �0:00700 (�0:26) �0:0530

�

(�2:30) �0:0223 (�1:26)

Age: 56 - 64 0:0349 (1:11) 0:0448 (1:52) 0:0448

�

(2:10)

Elementary edu
ation referen
e

Se
ondary edu
ation �0:0151 (�0:61) �0:0469 (�1:44) �0:0253 (�1:27)

Master 
raftsman �0:0200 (�0:55) �0:0816 (�1:95) �0:0492 (�1:78)

Ba
helor 0:0291 (1:08) �0:0600 (�1:77) �0:0183 (�0:87)

Master 0:0259 (0:90) �0:0191 (�0:52) 0:00661 (0:29)

Full-time employed referen
e

Part-time employed �0:0236 (�1:15) 0:0332 (1:41) 0:00765 (0:49)

Self-employed �0:0206 (�0:63) �0:0344 (�1:03) �0:0333 (�1:39)

Retired or disabled �0:00920 (�0:32) �0:00114 (�0:04) 0:00178 (0:09)

Home maker 0:0477 (1:29) 0:0109 (0:24) 0:0471 (1:66)

Student 0:0856

�

(2:05) 0:144

���

(3:89) 0:123

���

(4:44)

Not working, other �0:0765 (�1:62) �0:154

���

(�3:52) �0:120

���

(�3:71)

First in
ome quintile referen
e

Se
ond in
ome quintile 0:128

���

(5:86) 0:135

���

(6:01) 0:121

���

(7:77)

Third in
ome quintile 0:175

���

(7:97) 0:215

���

(9:41) 0:187

���

(11:88)

Fourth in
ome quintile 0:205

���

(8:95) 0:250

���

(10:15) 0:218

���

(12:84)

Fifth in
ome quintile 0:288

���

(12:65) 0:392

���

(16:34) 0:336

���

(20:34)

Year 2013 referen
e

Year 2014 �0:0534

��

(�3:22) �0:00882 (�0:51) �0:0300

�

(�2:50)

Year 2015 �0:0121 (�0:70) �0:0207 (�1:24) �0:0226 (�1:86)

Observations 2074 2155 4229

Sour
e: Global Entrepreneurship Monitor, Luxembourg, 2013-2015.

Note: Estimations for individuals with Internet a

ess and �xed phone line at home.

�

p < :10,

��

p < :05,

���

p < :01.
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Table 10: Predi
tors of strongly agreeing that \In most ways my life is 
lose

to my ideal". Marginal e�e
ts after ordered probit regression. Weighted

data.

telephone web pooled

survey survey sample

dy=dx t dy=dx t dy=dx t

Women 0:0135 (1:03) 0:00741 (0:54) 0:00838 (0:87)

Age: 18 - 29 referen
e

Age: 30 - 39 �0:0517

�

(�2:09) 0:0207 (0:94) �0:000292 (�0:02)

Age: 40 - 47 �0:0872

���

(�3:60) �0:0267 (�1:27) �0:0431

��

(�2:73)

Age: 48 - 55 �0:0787

��

(�3:14) �0:0376 (�1:76) �0:0450

��

(�2:77)

Age: 56 - 64 �0:0160 (�0:57) 0:0363 (1:36) 0:0204 (1:06)

Elementary edu
ation referen
e

Se
ondary edu
ation �0:0393 (�1:58) �0:0254 (�0:91) �0:0293 (�1:57)

Master 
raftsman �0:0162 (�0:45) �0:0289 (�0:80) �0:0242 (�0:95)

Ba
helor �0:00748 (�0:29) �0:0465 (�1:60) �0:0300 (�1:53)

Master �0:0279 (�1:01) �0:00588 (�0:19) �0:0162 (�0:78)

Full-time employed referen
e

Part-time employed �0:00580 (�0:31) 0:0474

�

(2:22) 0:0193 (1:35)

Self-employed �0:00310 (�0:11) �0:0271 (�0:88) �0:0231 (�1:07)

Retired or disabled �0:0228 (�0:93) 0:0285 (0:95) 0:00235 (0:12)

Home maker 0:00853 (0:26) 0:0151 (0:37) 0:0183 (0:73)

Student �0:0339 (�1:03) 0:0440 (1:25) 0:0172 (0:73)

Not working, other �0:120

��

(�2:92) �0:165

���

(�3:88) �0:146

���

(�4:93)

First in
ome quintile referen
e

Se
ond in
ome quintile 0:0727

���

(3:79) 0:116

���

(5:46) 0:0902

���

(6:35)

Third in
ome quintile 0:0914

���

(4:82) 0:173

���

(7:77) 0:129

���

(8:90)

Fourth in
ome quintile 0:111

���

(5:57) 0:202

���

(8:67) 0:154

���

(10:00)

Fifth in
ome quintile 0:167

���

(8:36) 0:277

���

(11:98) 0:220

���

(14:44)

Year 2013 referen
e

Year 2014 �0:0161 (�1:13) �0:0309 (�1:90) �0:0248

�

(�2:30)

Year 2015 �0:00408 (�0:27) �0:0363

�

(�2:31) �0:0223

�

(�2:04)

Observations 2071 2149 4220

Sour
e: Global Entrepreneurship Monitor, Luxembourg, 2013-2015.

Note: Estimations for individuals with Internet a

ess and �xed phone line at home.

�

p < :10,

��

p < :05,

���

p < :01.
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Table 11: Predi
tors of strongly agreeing that \If I 
ould live my life again, I

would not 
hange anything". Marginal e�e
ts after ordered probit regression.

Weighted data.

telephone web pooled

survey survey sample

dy=dx t dy=dx t dy=dx t

Women �0:000929 (�0:07) 0:0165 (1:72) 0:00980 (1:26)

Age: 18 - 29 referen
e

Age: 30 - 39 �0:0463 (�1:93) �0:0180 (�1:27) �0:0174 (�1:37)

Age: 40 - 47 �0:105

���

(�4:37) �0:0340

�

(�2:35) �0:0502

���

(�3:92)

Age: 48 - 55 �0:110

���

(�4:48) �0:0510

���

(�3:37) �0:0629

���

(�4:76)

Age: 56 - 64 �0:0712

��

(�2:61) �0:0138 (�0:75) �0:0256 (�1:66)

Elementary edu
ation referen
e

Se
ondary edu
ation �0:0702

��

(�2:97) 0:00423 (0:21) �0:0318

�

(�2:01)

Master 
raftsman �0:0207 (�0:59) �0:000512 (�0:02) �0:0157 (�0:71)

Ba
helor �0:0366 (�1:49) 0:0124 (0:60) �0:0157 (�0:96)

Master �0:0321 (�1:21) 0:0325 (1:47) �0:000445 (�0:03)

Full-time employed referen
e

Part-time employed �0:00951 (�0:52) 0:0188 (1:28) 0:00588 (0:50)

Self-employed 0:0420 (1:30) 0:00455 (0:23) 0:0152 (0:84)

Retired or disabled �0:0293 (�1:26) 0:0393 (1:88) 0:00502 (0:32)

Home maker 0:0287 (0:91) �0:00190 (�0:07) 0:0184 (0:87)

Student �0:0408 (�1:30) �0:0127 (�0:57) �0:0115 (�0:63)

Not working, other �0:00314 (�0:08) �0:0584 (�1:90) �0:0326 (�1:33)

First in
ome quintile referen
e

Se
ond in
ome quintile 0:0130 (0:71) 0:0448

��

(3:12) 0:0291

�

(2:51)

Third in
ome quintile 0:0495

��

(2:67) 0:0714

���

(4:74) 0:0603

���

(5:07)

Fourth in
ome quintile 0:0580

��

(2:92) 0:0818

���

(5:37) 0:0703

���

(5:71)

Fifth in
ome quintile 0:0831

���

(4:36) 0:112

���

(6:99) 0:0996

���

(8:04)

Year 2013 referen
e

Year 2014 �0:00112 (�0:08) 0:00620 (0:55) 0:00256 (0:29)

Year 2015 0:00561 (0:38) 0:000368 (0:03) 0:00122 (0:14)

Observations 2154 2323 4477

Sour
e: Global Entrepreneurship Monitor, Luxembourg, 2013-2015.

Note: Estimations for individuals with Internet a

ess and �xed phone line at home.

�

p < :10,

��

p < :05,

���

p < :01.
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Table 12: Predi
tors of strongly agreeing that \So far I have obtained the

important things I want in life". Marginal e�e
ts after ordered probit regres-

sion. Weighted data.

telephone web pooled

survey survey sample

dy=dx t dy=dx t dy=dx t

Women 0:0425

�

(2:40) 0:0433

�

(2:44) 0:0414

��

(3:27)

Age: 18 - 29 referen
e

Age: 30 - 39 0:0296 (0:88) �0:0244 (�0:94) �0:00650 (�0:32)

Age: 40 - 47 0:0388 (1:17) �0:0184 (�0:70) 0:000241 (0:01)

Age: 48 - 55 0:0425 (1:26) �0:0208 (�0:79) 0:000867 (0:04)

Age: 56 - 64 0:101

��

(2:68) 0:00910 (0:27) 0:0428 (1:73)

Elementary edu
ation referen
e

Se
ondary edu
ation �0:0190 (�0:60) 0:0733

�

(1:98) 0:0259 (1:07)

Master 
raftsman 0:0744 (1:62) 0:0474 (1:00) 0:0494 (1:50)

Ba
helor �0:00545 (�0:16) 0:0729 (1:88) 0:0276 (1:07)

Master �0:0130 (�0:35) 0:0532 (1:29) 0:0160 (0:58)

Full-time employed referen
e

Part-time employed 0:0199 (0:76) 0:0296 (1:05) 0:0222 (1:14)

Self-employed 0:0367 (0:96) 0:0116 (0:32) 0:0136 (0:51)

Retired or disabled �0:0259 (�0:79) 0:0447 (1:17) 0:00958 (0:38)

Home maker 0:0895

�

(2:13) 0:0324 (0:60) 0:0723

�

(2:19)

Student 0:0611 (1:22) �0:0143 (�0:32) 0:0152 (0:46)

Not working, other �0:190

���

(�3:79) �0:108

�

(�2:21) �0:143

���

(�4:10)

First in
ome quintile referen
e

Se
ond quintile 0:0613

�

(2:42) 0:135

���

(5:48) 0:0962

���

(5:42)

Third quintile 0:0775

��

(3:12) 0:191

���

(7:37) 0:134

���

(7:39)

Fourth quintile 0:171

���

(6:23) 0:253

���

(9:00) 0:209

���

(10:49)

Fifth quintile 0:173

���

(6:44) 0:336

���

(12:26) 0:255

���

(13:19)

Year 2013 referen
e

Year 2014 �0:0408

�

(�2:11) �0:00387 (�0:18) �0:0212 (�1:48)

Year 2015 0:0173 (0:84) �0:0120 (�0:60) �0:000931 (�0:06)

Observations 2168 2388 4556

Sour
e: Global Entrepreneurship Monitor, Luxembourg, 2013-2015.

Note: Estimations for individuals with Internet a

ess and �xed phone line at home.

�

p < :10,

��

p < :05,

���

p < :01.
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