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An Assessment of Equivalence
Between Online and Mail Surveys
in Service Research

Elisabeth Deutskens
Ko de Ruyter
Martin Wetzels
University of Maastricht

This article examines whether online and mail surveys
produce convergent results, which would allow them to be
used in mixed-mode service quality studies. In the context
of a large business-to-business service quality assessment,
an analysis of the accuracy and completeness of respon-
dent answers to both open and closed questions suggests
that online and mail surveys produce equivalent results.
Composite reliability shows consistently high levels for
both groups, and the means and variance-covariance ma-
trices are equal across modes. However, minor differences
occur between the two survey methods; online respon-
dents provide more improvement suggestions, indicate
more often to which competitor they want to switch, and
provide lengthier answers in response to requests for ex-
amples of positive experiences with the company. This re-
search provides important findings regarding the process
for, and results of, comparing two survey modes.

Keywords: service quality research; online surveys;
measurement invariance; response quality

Both academics and practitioners identify service ex-
cellence as a key factor in today’s business environment
(e.g., Zeithaml and Bitner 2003). To evaluate their ser-
vices, most companies turn to their customers and collect
customer-perceived service quality data on an ongoing
basis, but the continuous measurement of service quality is
both costly and time-consuming. As a result, firms in-
creasingly make use of online surveys to collect data about
service performance.

Online surveys offer great advantages over traditional
mail surveys, such as lower costs and faster responses
(e.g., Illieva, Baron, and Healey 2002; Schuldt and Totten
1994). However, critics have questioned the quality of re-
sponses gathered through online surveys and suggested
that the completeness and accuracy of the data they pro-
vide may not match those of traditional mail surveys.

In addition, because different survey modes often pro-
duce different results (Dillman 2000), comparable survey
results are especially important for mixed-mode surveys,
in which companies use both online and mail surveys in
combination to reduce both their costs and nonresponse
rates. Evidence from previous research has verified that
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online and telephone surveys may exhibit different under-
lying factor structures (Roster et al. 2004). Other studies
indicate that online surveys produce more socially desir-
able answers, more extreme responses, higher item com-
pletion, higher item variability, and higher measurement
errors (Klassen and Jacobs 2001; Shermis and Lombard
1999; Stanton 1998). In contrast, still other studies have
found no significant differences between the online and
mail methods (Epstein et al. 2001; Knapp and Kirk 2003).

Despite these findings, existing evidence regarding the
comparison of Web-based and paper-and-pencil surveys
remains both scarce and inconclusive. Assuming their
equivalence still must be considered risky, because most
of these studies have methodological limitations and con-
ducted only limited statistical comparisons.

This article contributes to the extant service research
literature in several important ways. Because of the inevi-
table time and resource constraints involved in service
quality survey research, online surveys represent attractive
alternatives or supplements to traditional mail surveys.
However, mixed-mode surveys can serve as a trustworthy
basis for decision making only if convergent validity be-
tween the two survey methods can be established. There-
fore, we empirically examine the response quality and
measurement invariance of Internet-based and traditional
mail surveys in a service quality study. In addition, we
attempt to align the diverse literature on the comparison
between online and offline surveys by indicating how dif-
ferent aspects of response completeness and accuracy
might be analyzed in the future. Furthermore, because the
existing literature on measuring the response quality of
surveys is sparse, we use a service quality survey from a
large office equipment manufacturer to show how the
measurement invariance (Jöreskog 1971; Vandenberg and
Lance 2000) and response quality (Goetz, Tyler, and
Lomax Cook 1984; Hansen 1980; McDaniel and Rao
1980) of online and mail surveys can be analyzed and
compared. Also, we provide managerial guidelines on the
combined use of both online and mail surveys that will en-
able practitioners to optimize their response rates, re-
sponse times, and survey costs while maintaining high
response quality. Finally, this study addresses the critical
issue of obtaining high-quality, representative online sam-
ples in service research.

The remainder of the article is structured as follows: We
begin with a review of the existing empirical evidence on
the equivalence of online and mail surveys. Next, we as-
sess the equivalence of on- and offline surveys in a service
quality context. Finally, we conclude with a discussion of
the results and their theoretical and practical implications.

LITERATURE REVIEW

Mixed-mode surveys combine two survey modes, such
as online and mail surveys, to compensate for the weak-
nesses of each. For example, various persuasive argu-
ments recommend online surveys over traditional meth-
ods because of their lower costs, faster response, and
wider geographic reach (e.g., Green, Johnson, and Neal
2003; Illieva, Baron, and Healey 2002; Schuldt and Totten
1994). Furthermore, proponents of online surveys argue
that the Internet provides uncomplicated directions (e.g.,
automatic routing), as well as richer and more interesting
question formats (Klassen and Jacobs 2001; Simsek and
Veiga 2001). However, in terms of coverage, the potential
for invalid addresses, and representativeness, mail surveys
are still preferred. Table 1 provides an overview of the
strengths and weaknesses of both methods.

A mixed-mode design thus can reduce overall costs
while maximizing response rates and minimizing non-
response. But if online and mail surveys produce different
results for the same study, their data cannot be aggregated.
In Table 2, we provide an overview of existing empirical
evidence regarding the difference between, or equivalence
of, online and mail surveys, which demonstrates that this
evidence is very inconclusive. Whereas several studies
find differences—including factor structures, socially de-
sirable answers, more extreme responses, higher item
completion, higher item variability, and higher measure-
ment error in online surveys (Klassen and Jacobs 2001;
Shermis and Lombard 1999; Stanton 1998)—others indi-
cate that online and mail surveys are equivalent (Epstein
et al. 2001; Knapp and Kirk 2003). These conflicting re-
sults may be due to, for example, differences in the re-
sponse processes for online and mail surveys. Because on-
line respondents, for the most part, cannot scan, preview,
review, skip, or change items, they may experience a dif-
ferent level of self-generated validity, which refers to the
phenomenon in which responses to previous survey ques-
tions can affect answers to subsequent questions in the sur-
vey (Feldman and Lynch 1988). Moreover, computer anx-
iety might affect participants’ responses (Buchanan and
Smith 1999), or biases could occur in the way people per-
ceive questions on screen versus on paper. Also, different
screen formats and otherwise inconsistent computer ad-
ministration, as well as technical or interface problems,
can elicit different responses in an online survey. Finally,
the print quality of paper-and-pencil surveys is still better
than that of onscreen surveys, which could result in lower
comprehension, less patience, and decreased reading
speed on the computer (Nielsen 2000).
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In addition to resulting in these inconclusive results,
previous studies that compare online and mail surveys
have methodological limitations. For example, in many
cases, the results are based on small samples, target popu-
lations with strong technology familiarity (e.g., student or
academic samples), or self-selected convenience samples.
Knapp and Kirk (2003) used a different recruitment
method; instead of sending an e-mail with the hyperlink to
the Web questionnaire, they handed out an envelope con-
taining the URL to respondents. This method requires
more effort from the respondent and is more time-consuming
and complicated. Their survey also suffered from techni-
cal problems; the questionnaire was offline for 27 hours
(Knapp and Kirk 2003). In addition, the choice of environ-
ment often acts as a limitation in previous studies on this
topic. Epstein et al. (2001), for example, chose to conduct
their study in a highly controlled environment. Further-
more, most studies are conducted in research areas other
than marketing, such as psychology or public opinion
research (e.g., Buchanan and Smith 1999; Stanton 1998).
Finally, some studies provide contradictory results and are
limited in both their quantity and methodological quality.
Many articles compare the means of the online and offline
groups, but because these means are just approximations

of the underlying true population means, it is impossible to
say which is better and how much importance should be at-
tached to small but significant differences.

Despite the widespread evidence of nonequivalence,
we hypothesize that data collected through online and mail
surveys are equivalent. First, more recent studies have
found equivalence between the two methods (Epstein et al.
2001; Knapp and Kirk 2003), which may indicate that fac-
tors such as computer anxiety or privacy concerns have
been reduced as people become more familiar with the
Internet. Second, over time, respondents gain increased
experience with online surveys, which makes it less likely
that the response process or the way people perceive ques-
tions on a screen versus on paper will cause differences.
Third, although online communication in general has been
found to be more open, there should be no difference in
perceived anonymity between online and mail question-
naires because both are filled out in the absence of an
interviewer. Fourth, the number of online panel members
or e-mail addresses available in databases continues to in-
crease steadily, ameliorating the lower coverage problems.
Fifth, recommendations included in the growing body of
literature on the best design of online surveys (e.g.,
Couper, Traugott, and Lamias 2001; Schaefer and Dillman

348 JOURNAL OF SERVICE RESEARCH / May 2006

TABLE 1
Comparison of Mail and Online Surveys

Mail Online

Coverage High Low
Speed Low High
Control of data collection environment Low Low
Response rates Low Low
Flexibility of data collection Low Moderate to high
Wrong addresses Low High
Labor needed High Low
Expertise to construct Low Medium to high

Costs

Invitations Letterhead; envelopes; postage; Personnel to generate e-mails
personnel to generate, fold, stuff,
and mail packets

Data entry of results Hand data entry or scanning form Data entered by respondents
Quality control checks and reentry Zero data entry errors

required
Error rate in hand data entry

Data handling Manual processing of mailed surveys Data resides on server. Researcher
response forms can track results as responses are

acquired.
Results not available until final data

entry and analysis is performed
Reminders Letterhead; envelopes; postage; Personnel to generate e-mails

personnel to generate, fold, stuff,
and mail packets

SOURCE: Adapted from Cobanoglu, Warde, and Moreo (2001); Malhotra (1999); and Online Survey Services (http://www.onlinesurveyservices.com/
olss/cost.htm).

 at SAGE Publications on May 17, 2011jsr.sagepub.comDownloaded from 

http://jsr.sagepub.com/


349

TA
B

L
E

 2
O

ve
rv

ie
w

 o
f 

E
xi

st
in

g
 L

it
er

at
u

re
 T

h
at

 C
o

m
p

ar
es

 M
ai

l a
n

d
 O

n
lin

e 
S

u
rv

ey
s

R
es

po
ns

e 
R

at
e

A
ut

ho
r(

s)
Sa

m
pl

e
Su

rv
ey

 T
op

ic
Su

rv
ey

 M
od

es
Sa

m
pl

e 
Si

ze
n

%
M

et
ho

d 
Te

st
in

g 
E

qu
iv

al
en

ce
F

in
di

ng
s

St
an

to
n 

(1
99

8)
Pr

of
es

si
on

al
 e

m
pl

oy
ee

s
E

m
pl

oy
ee

s’
pe

rc
ep

tio
ns

 o
f 

fa
ir

ne
ss

 in
 th

ei
r

da
y-

to
-d

ay
 in

te
ra

ct
io

ns
 w

ith
 th

ei
r

su
pe

rv
is

or
s

M
ai

l
W

eb
N

A
N

A
18

1
50

~5
0

—
A

N
O

V
A

,t
te

st
, S

E
M

D
if

fe
re

nc
es

 in
 m

is
si

ng
 v

al
ue

s,
re

po
rt

ed
 le

ve
l o

f 
fa

ir
ne

ss
,

m
ea

su
re

m
en

t e
rr

or
s.

 C
om

pa
-

ra
bl

e 
in

 te
rm

s 
of

 it
em

va
ri

ab
ili

ty
B

uc
ha

na
n 

an
d 

Sm
ith

 (
19

99
)

M
ai

nl
y 

st
ud

en
ts

Se
lf

-m
on

ito
ri

ng
 s

ca
le

Pa
pe

r-
an

d-
pe

nc
il

W
eb

N
A

N
A

22
4

96
3

— —
C

FA
C

om
pa

ra
bl

e 
m

od
el

 fi
ts

, s
im

ila
r

ps
yc

ho
m

et
ri

c 
pr

op
er

tie
s

Sh
er

m
is

 a
nd

 L
om

ba
rd

 (
19

99
)

O
rg

an
iz

at
io

n 
m

em
be

rs
A

ss
es

sm
en

t o
f 

el
ec

tr
on

ic
 m

ed
ia

M
ai

l
E

-m
ai

l
58

5
58

5
21

1
17

6
36 30

C
hi

-s
qu

ar
e,

 m
ul

tip
le

 M
an

n-
W

hi
tn

ey
 U

 te
st

,t
te

st
,

A
N

O
V

A

D
if

fe
re

nc
es

 in
 s

cr
ee

ni
ng

 q
ue

s -
tio

ns
, i

te
m

 r
es

po
ns

e 
ra

te
,

op
en

-e
nd

ed
 q

ue
st

io
ns

C
ob

an
og

lu
, W

ar
de

, a
nd

 M
or

eo
(2

00
1)

H
os

pi
ta

lit
y 

pr
of

es
so

rs
H

os
pi

ta
lit

y 
ed

uc
at

io
n

M
ai

l
Fa

x
W

eb

99 10
0

95

26 17 42

26 17 44

A
N

O
V

A
E

qu
iv

al
en

ce

E
ps

te
in

 e
t a

l. 
(2

00
1)

St
ud

en
ts

Ph
ys

ic
al

 a
nd

 s
ex

ua
l a

ttr
ac

tiv
en

es
s 

of
m

en
 a

nd
 w

om
en

Pa
pe

r-
an

d-
pe

nc
il

W
eb

N
A

N
A

11
6

97
55 46

E
qu

iv
al

en
ce

 c
ri

te
ri

on
: 2

0%
 d

e -
vi

at
io

n 
of

 m
ea

n 
sc

or
e 

of
 W

eb
fr

om
 p

ap
er

-a
nd

-p
en

ci
l

E
qu

iv
al

en
ce

 in
 m

ea
n 

ra
tin

gs
 o

f
ph

ys
ic

al
 a

nd
 s

ex
ua

l
at

tr
ac

tiv
en

es
s

D
if

fe
re

nc
e 

in
 r

at
in

g 
of

 s
am

e-
ge

nd
er

 ta
rg

et
s

K
la

ss
en

 a
nd

 J
ac

ob
s 

(2
00

1)
Se

ni
or

 p
ro

du
ct

io
n 

or
 m

ar
ke

tin
g

pr
of

es
si

on
al

s 
fr

om
 a

 b
ro

ad
sa

m
pl

e 
of

 fi
rm

s

Fo
re

ca
st

in
g 

pr
ac

tic
es

M
ai

l
Fa

x
D

is
k-

by
-m

ai
l

W
eb

16
3

16
1

16
0

11
0

38 32 33 15

23 20 21 14

R
eg

re
ss

io
n

D
if

fe
re

nc
es

 in
 it

em
 c

om
pl

et
io

n
ra

te
. L

im
ite

d 
ev

id
en

ce
 o

f 
sy

s-
te

m
at

ic
 b

ia
s 

in
 u

se
 o

f 
fo

re
-

ca
st

in
g 

m
et

ho
ds

. N
o 

di
ff

er
-

en
ce

 in
 r

ep
or

tin
g 

of
 fi

rm
-l

ev
el

ch
ar

ac
te

ri
st

ic
s

T
ru

el
l, 

B
ar

tle
tt,

 a
nd

 A
le

xa
nd

er
(2

00
2)

B
us

in
es

s 
ed

uc
at

io
n

pr
of

es
si

on
al

s
A

 d
um

m
y 

in
st

ru
m

en
t c

al
le

d 
“E

du
ca

to
r’

s
su

rv
ey

”
M

ai
l

W
eb

15
3

15
3

81 78
51 49

tt
es

t
D

if
fe

re
nc

es
 in

 r
es

po
ns

e
co

m
pl

et
en

es
s

G
ra

nd
co

la
s,

 R
et

tie
, a

nd
M

ar
us

en
ko

 (
20

03
)

St
ud

en
ts

In
te

rn
et

 a
nd

 m
ar

ke
t r

es
ea

rc
h

Pa
pe

r-
an

d-
pe

nc
il

W
eb

— 4,
00

0
12

3
15

7
— 4

C
hi

-s
qu

ar
e,

tt
es

t, 
re

gr
es

si
on

Fo
r 

so
m

e 
ite

m
s 

di
ff

er
en

ce
s 

in
m

ea
ns

, s
ke

w
ne

ss
, a

nd
ku

rt
os

is
, v

ar
ia

nc
e,

 a
nd

 e
x-

tr
em

ity
 o

f 
re

sp
on

se
s

G
ri

ff
is

, G
ol

ds
by

, a
nd

 C
oo

pe
r

(2
00

3)
M

id
dl

e-
 a

nd
 s

en
io

r-
le

ve
l m

an
ag

-
er

s 
fr

om
 m

an
uf

ac
tu

re
rs

 a
nd

m
er

ch
an

di
se

rs

L
og

is
tic

s 
pe

rf
or

m
an

ce
 m

ea
su

re
m

en
t

M
ai

l
W

eb
58

5
1,

77
6

59 25
4

10 14
tt

es
t

Sl
ig

ht
 d

if
fe

re
nc

es
 in

 s
tr

en
gt

h
w

ith
 w

hi
ch

 m
ea

su
re

m
en

t
ite

m
s 

ga
in

ed
 s

up
po

rt
, b

ut
 th

ey
w

er
e 

at
tr

ib
ut

ed
 to

 th
e 

st
at

is
ti

-
ca

l p
ow

er
. C

on
si

st
en

cy
 in

co
nc

lu
si

on
s.

K
na

pp
 a

nd
 K

ir
k 

(2
00

3)
St

ud
en

ts
M

is
ch

ie
vo

us
ne

ss
, g

en
er

al
 h

on
es

ty
, a

ca
de

m
ic

ho
ne

st
y,

 in
te

rp
er

so
na

l r
el

at
io

ns
hi

p,
 p

re
ju

-
di

ce
, i

lle
ga

l b
eh

av
io

r, 
al

co
ho

l, 
su

bs
ta

nc
e

us
e,

 v
io

le
nc

e,
 h

ea
lth

, s
ex

, m
is

ce
lla

ne
ou

s

M
ai

l
To

uc
h-

to
ne

W
eb

N
A

N
A

N
A

17
4

12
1

57

— — —

C
hi

-s
qu

ar
e

G
re

at
 v

ar
ia

bi
lit

y 
in

 r
es

po
ns

es
,

bu
t n

o 
si

gn
if

ic
an

t d
if

fe
re

nc
e

w
ith

 r
eg

ar
d 

to
 m

aj
or

 q
ue

st
io

ns

M
cD

on
al

d 
an

d 
A

da
m

 (
20

03
)

M
em

be
rs

 o
f 

A
us

tr
al

ia
n 

fo
ot

ba
ll

cl
ub

Sa
tis

fa
ct

io
n 

of
 m

em
be

rs
M

ai
l

W
eb

1,
02

4
3,

20
0

47
1

82
6

46 26
Fr

eq
ue

nc
ie

s,
 c

hi
-s

qu
ar

e
D

if
fe

re
nc

e 
in

 m
is

si
ng

 v
al

ue
s 

fo
r

de
m

og
ra

ph
ic

 b
ut

 n
ot

 f
or

 c
on

-
te

nt
 q

ue
st

io
ns

. D
if

fe
re

nc
es

 in
va

ri
at

io
n 

of
 r

es
po

ns
es

 a
s 

w
el

l
as

 m
ea

n 
re

sp
on

se
s.

 D
if

fe
r-

en
ce

s 
in

 d
em

og
ra

ph
ic

s.
R

os
te

r 
et

 a
l. 

(2
00

4)
A

du
lts

 in
 m

et
ro

po
lit

an
 a

re
a 

in
so

ut
hw

es
t

C
or

po
ra

te
/c

om
pa

ny
 r

ep
ut

at
io

n
Te

le
ph

on
e

W
eb

2,
17

3
97

4
25

1
27

2
11

.5
32

6
C

hi
-s

qu
ar

e,
tt

es
t

D
if

fe
re

nc
es

 in
 fa

ct
or

 s
tr

uc
tu

re
s,

m
ea

n 
ag

re
em

en
t s

co
re

s,
no

nr
es

po
ns

e,
 r

el
ia

bi
lit

y
Sm

ith
er

, W
al

ke
r, 

an
d 

Y
ap

 (
20

04
)

M
an

ag
er

s 
an

d 
su

pe
rv

is
or

s 
of

 a
fi

na
nc

ia
l s

er
vi

ce
 c

om
pa

ny
U

pw
ar

d 
fe

ed
ba

ck
 r

at
in

gs
O

ps
ca

n
W

eb
 (

In
tr

an
et

)
2,

73
9

2,
51

8
— —

—
Pr

in
ci

pa
l a

xi
s 

fa
ct

or
 a

na
ly

si
s,

t
te

st
, r

eg
re

ss
io

n
D

if
fe

re
nc

es
 in

 r
at

er
 a

nd
 r

at
ee

ch
ar

ac
te

ri
st

ic
s.

 N
o 

di
ff

er
-

en
ce

s 
in

 n
um

be
r 

of
 m

is
si

ng
re

sp
on

se
s,

 f
ac

to
r 

st
ru

ct
ur

es
, o

r
m

ea
ns

N
O

T
E

: A
N

O
V

A
 =

 a
na

ly
si

s 
of

 v
ar

ia
nc

e;
 S

E
M

 =
 s

tr
uc

tu
ra

l e
qu

at
io

n 
m

od
el

in
g;

 C
FA

 =
 c

on
fi

rm
at

or
y 

fa
ct

or
 a

na
ly

si
s.

 at SAGE Publications on May 17, 2011jsr.sagepub.comDownloaded from 

http://jsr.sagepub.com/


1998) also has reduced problems because of different
screen formats or other technical or interface problems.
Therefore, we hypothesize that online and mail surveys
are equivalent.

AN EMPIRICAL STUDY

To test the equivalence between mail and online sur-
veys, we conducted a service quality survey with a major
multinational office equipment manufacturer. The data
were collected in the United States, which has one of the
highest Internet acceptance rates worldwide (NUA
Internet Surveys 2002). Customers in the traditional pa-
per-and-pencil group received a mailing that contained an
introduction letter, the questionnaire, and a prepaid return
envelope. Customers in the online group received an e-
mail invitation, including a short introduction to the
study with a request to participate and the hyperlink to
the Web questionnaire. We avoided double entries by
using a unique, eight-digit identification code for each
respondent.

The items used to assess equivalence between the sur-
vey modes measured service call quality, service visit
quality, and the intention to use the services of this pro-
vider again (see Table 3). The items were strongly
driven by the SERVQUAL dimensions developed by
Parasuraman, Zeithaml, and Berry (1988) and have been
used in previous studies on service contact modes (Van
Birgelen et al. 2002). All items were measured on a 9-point
scale that ranged from 1 (much worse than expected) to 9
(much better than expected) for service call quality and
service visit quality and from 1 (very unlikely) to 9 (very
likely) for intentions. In addition, the questionnaire con-
tained six open-ended questions about the nature of the re-
spondents’complaints, additional information the respon-
dents would like to obtain, desired improvements, positive
and negative experiences, and their intention to switch to a
competitor.

Participants for both the online and offline groups were
recruited from the manufacturer’s customer database. A
stratified sampling procedure (survey mode, business
units, regions, product type) was used, in which we first
divided the customer database into different business
units (standard and customized specialty systems), then
into different regions (central, east, southwest, west),
product types (low-, medium-, high-volume machines),
and finally survey modes (e-mail address is/is not avail-
able). Then, we drew a random sample from each group to
ensure that we obtained a valid and representative sample
of customers.

For the mail survey, we received 694 responses, which
represents a response rate of 16.58%. In the online survey,

255 customers participated (response rate 28.47%). The
smaller sample for the online survey reflects the common
problem that customer databases do not yet contain all
customers’ e-mail addresses. To rule out that potential dif-
ferences in the response numbers or rates could be due to
different sample characteristics, we compared the online
and mail sample on several important background vari-
ables. We did not find significant differences with respect
to region (p = .405), position in the company (p = .133), de-
cision power (p = .126), preferred mode of communica-
tion (p = .182), or whether they recently had bought new
products (p = .224).

ANALYSES AND RESULTS

To assess equivalence, we considered two specific
components of data quality, namely, the completeness and
accuracy of respondents’ answers (Goetz, Tyler, and
Lomax Cook 1984; Hansen 1980; McDaniel and Rao
1980). Completeness was assessed by comparing the
number of respondents who provided answers to open-
ended questions and considering the length of answers. To
assess accuracy and bias differences between the online
and mail surveys, we followed Hansen’s (1980) sugges-
tion to compare the distribution, or summary, of responses
(means and variances) from one subgroup with the sum-
mary of another subgroup. Furthermore, we used the more
rigorous, powerful, and versatile multigroup confirmatory
factor analysis (CFA) approach to assess measurement
invariance, which basically determines whether different
survey settings produce different measures of the same at-
tribute (Steenkamp and Baumgartner 1998).

The majority of structural equation modeling (SEM)
applications in the behavioral sciences employ the maxi-
mum likelihood (ML) estimation procedure to provide pa-
rameter estimates for the hypothesized models (e.g.,
Bollen 1989). However, the ML estimator will exhibit
desirable statistical properties (unbiased, consistent, as-
ymptotically efficient, and approximating a χ2 distri-
bution) only if several important assumptions are met
(Bollen 1989; West, Finch, and Curran 1995). Chief
among these is the assumption that the manifest variables
follow a multivariate normal distribution. However, as in
most customer satisfaction and service quality research
(e.g., Brown, Churchill, and Peter 1993), this assumption
frequently does not hold in behavioral research.

Similarly, in our study there were significant deviations
from multivariate normality in both the online and mail
survey data sets, according to Mardia’s (1970) and
Srivastava’s (1984) tests of multivariate skewness and
kurtosis. When a data set deviates significantly from
multivariate normality, the chi-square statistic is inappro-
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priate for assessing the fit of the CFA models, because it
leads to an underestimation of the standard errors of the es-
timates (West, Finch, and Curran 1995). Several alterna-
tives to ML estimation have been proposed for data sets
that are not multivariate normal (cf. West, Finch, and
Curran 1995), including the asymptotically distribution-
free (ADF) estimator (Browne 1984) and the Satorra-
Bentler scaled chi-square statistic (χ2

SB) with robust stan-
dard errors (Satorra and Bentler 1994). Monte Carlo
simulation studies have found that the statistic with robust
standard errors outperforms the ADF estimator, especially
when sample sizes are small (e.g., Chou, Bentler, and
Satorra 1991). Therefore, to check for equivalence of the
data sets between the online and mail surveys in our study,
we employed a difference test for the statistic, as recom-
mended by Satorra and Bentler(2001).1

We used EQS 6.1 to analyze the data. We first specified
a baseline CFA model for both the online and offline sam-
ples that contained 14 items. The fit indices were modest
for both the offline data, χSB(74) = 283.700, Normed Fit

Index (NFI) = .917, Confirmatory Fit Index (CFI) = .937,
root mean square error of approximation (RMSEA) =
.099, and the online data, χSB(74) = 180.448, NFI = .881,
CFI = .925, RMSEA = .122. On the basis of the pattern of
the standardized residuals and the modification indexes
(Langrangian multiplier tests), we decided to remove four
items from the analyses (two items measuring service call
quality and two measuring service visit). This reduction
resulted in a significantly better fit for both groups: offline
χ2

SB(32) = 77.637, NFI = .984, CFI = .991, RMSEA =
.045, and online χ2

SB(32) = 84.921, NFI = .959, CFI =
.974, RMSEA = .081.

We evaluated the reliability of our constructs through
composite scale reliability and average variance extracted
(e.g., Fornell and Larcker 1981) (see Table 3). The com-
posite scale reliability ranged between .96 and .98; thus,
all values exceeded the cutoff point of .7 suggested by
Nunnally and Bernstein (1994). The average variance
extracted ranged from .89 to .93, so all constructs ex-
ceeded the .5 cutoff value proposed by Fornell and Larcker
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TABLE 3
Measurement Items and Scale Reliabilities

Variable Offline Online Item Offline Online

Service call quality CR: .95 .96 Competence of the [ . . . ] telephone support team.a M 5.69 5.65
AVE: .87 .88 SD 2.09 2.18

Feedback on when your software-related problem is M 5.45 5.49
being resolved.a SD 2.19 2.30

Understanding of your needs by the [ . . . ] call-handling agent. M 6.38 6.40
SD 1.77 1.94

Speed of response by the [ . . . ] call-handling agent. M 6.38 6.43
SD 1.79 1.87

Competence of the [ . . . ] call-handling agent. M 6.43 6.48
SD 1.78 1.84

Service visit CR: .93 .93 Ability of the [ . . . ] service technician to solve your problem M 6.59 6.57
AVE: .82 .82 in one visit.a SD 2.07 2.09

The degree to which the [ . . . ] service technician provides M 6.71 6.68
feedback on the progress of the service visit. SD 1.94 1.98

Competence of the [ . . . ] service technician.a M 7.04 7.04
SD 1.86 1.86

Understanding of your needs by the [ . . . ] service technician. M 6.97 7.01
SD 1.85 1.85

Amount of time it takes the [ . . . ] service technician to repair M 6.56 6.57
your equipment. SD 1.92 1.96

Intentions CR: .95 .96 I recommend [ . . . ] to someone who seeks my advice about M 6.49 6.50
AVE: .84 .84 [ . . . ]. SD 2.01 2.16

I encourage associates, friends, and relatives to do business M 6.19 6.31
with [ . . . ]. SD 2.09 2.23

I intend to do more business with [ . . . ] in the next few years. M 6.10 6.19
SD 2.22 2.20

I consider [ . . . ] to be my first choice for [ . . . ]. M 6.03 6.09
SD 2.21 2.28

NOTE: CR = composite reliability; AVE = average variance extracted.
a. This item was eliminated from the analysis.
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(1981). In addition, we assessed discriminant validity with
a Satorra-Bentler difference test (Satorra and Bentler 2001)
and found discriminant validity for all constructs at p <
.001.

Recall that to assess completeness, we compared the
number of respondents who provided answers to open-
ended questions and the length of the answers. For four of
the six open-ended questions, there were no significant
differences between the online and offline samples in
terms of how many people responded (p = .786, .864, .319,
.562). However, for the remaining two questions, we
found that the online sample provided significantly more
improvement suggestions (34% versus 26.7%, p = .008)
and indicated whether and to which competitor the respon-
dents wanted to switch (8% versus 4.7%, p = .019). With
respect to the number of words, there again were no signif-
icant differences for four open-ended questions (p = .525,
.298, .233, and .640). However, online respondents pro-
vided significantly lengthier improvement suggestions
(mean number of words 8.16 versus 6.93, p = .006) and ex-
amples of positive experiences with the company (mean
number of words 11.06 versus 8.21, p = .000).

The second aspect of response quality pertains to bias
or inaccuracy (Goetz, Tyler, and Lomax Cook 1984). Our
results show that there are no significant differences in the
means between online and offline groups, χ2

SB(10) =
10.40, p = .406, RMSEA < .001. Testing for the differ-
ences in the variance-covariance matrices, χ2

SB(55) =
52.858, p = .557, RMSEA < .001, CFI = 1.000; Tucker-
Lewis Index (TLI) = 1.001, and simultaneously for the
means and the variance-covariance matrices, χ2

SB(65) =
62.453, p = .567, RMSEA < .001, CFI = 1.000, TLI =
1.000, also resulted in a good model fit. Because the
covariances and means were invariant across the survey
modes, we could pool the data from the online and offline
surveys, which means that additional analyses to test for
configural, metric, scalar, and factor covariance, factor
variance, and error variance invariance were unnecessary
(Steenkamp and Baumgartner 1998; Vandenberg 2002;
Vandenberg and Lance 2000).2

Therefore, we concluded that we could not identify any
differences in the means and variance-covariance matrices
with respect to the evaluations of service call quality, ser-
vice visit quality, or intentions in the online and offline
surveys. In four of the six open-ended questions, there also
were no differences in the number of respondents who
provided answers or in the length of their answers. Only
for improvement suggestions and switching intentions did
the online surveys provide slightly more responses. Online
respondents also provided significantly lengthier im-
provement suggestions and examples of positive experi-
ences with the company.

DISCUSSION

ESOMAR, the World Association of Research Profes-
sionals, estimates that in 2004, 35% of market research in
the United States was conducted through online surveys
(ESOMAR 2004). More and more companies now use on-
line surveys, with their significantly lower costs, to assess
service quality continuously. In the long term, however,
companies only profit from the cost savings of online sur-
veys if their response quality is similar to that of mail sur-
veys, so that outcomes from mixed-mode surveys provide
a reliable basis for managers’ decision making.

The selection of a data collection technique generally is
based on four criteria: response rate, response bias, costs,
and completion time (e.g., Malhotra 1999). In terms of the
response rate, the online survey has a higher response
rate than the mail survey (28.47% versus 16.58%). Even
though the online sample initially was smaller, the higher
response rate suggests that online surveys are preferable
for companies attempting to contact busy, hard-to-reach
professionals.

With respect to response characteristics, the online and
mail samples produce virtually identical results. Both the
composite reliability and the average variance extracted
show consistently high levels for both groups. The number
and length of responses to open-ended questions also
demonstrates similar results for the online and mail sur-
veys. In terms of accuracy, we find that the means and the
variance-covariance matrices are equal across modes.
Thus, the results from online and offline surveys are com-
parable and produce equally usable data. The only minor
differences are that online respondents provide more im-
provement suggestions, indicate more often to which
competitor they want to switch, and provide lengthier an-
swers about their positive experiences with the company
and improvement suggestions. A possible explanation for
this outspokenness by online respondents may be the re-
duced social context information on the Internet. Persons
often are sensitive to the variables that can influence the
content of a conversation and inhibit or facilitate what is
said, how, and by whom. Empirical evidence from e-mail
communications (Sproull and Kiesler 1986) suggests that
social context information in online surveys is weak,
which increases the respondents’ perceived anonymity
and produces relatively self-centered and unregulated be-
havior. Respondent behavior thus is likely to be more
extreme, more impulsive, and less socially differentiated,
because these people are relatively unconcerned about
making a good appearance (Sproull and Kiesler 1986).

Unfortunately, we did not record information about
data collection costs and response times, the third and
fourth criteria. However, several studies and meta-
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analyses suggest that online surveys are faster and cheaper
(e.g., Illieva, Baron, and Healey 2002). Our findings of
equivalence between online and mail surveys support the
use of online surveys, whose response quality is compara-
ble to that of mail surveys, whereas their response time is
faster and their costs are lower. Equivalence between on-
line and mail surveys is extremely compelling for compa-
nies that rely on continuous measurements of service qual-
ity. For example, decision-support tools use continuous
input from customers to predict future behavior and reve-
nues. Because customer input enables predictions about
crucial factors such as future revenues, it is absolutely nec-
essary that surveys produce timely and reliable results at a
low cost, as can be achieved through online surveys.

However, even though our study supports the equiva-
lence of online and mail surveys, we recognize that the ad-
equacy of online surveys depends mainly on the strength
of the online sample. In this study, our online and mail
samples were comparable; thus, we could focus on exam-
ining whether there were any systematic differences in re-
sponse quality or measurement invariance. We did not find
any such differences, which is a promising result. How-
ever, differences between online and mail surveys might
occur because of incomparable samples. For online sur-
veys, we recommend that users carefully examine the sam-
ple frame before the data are collected. Because no post
hoc comparisons are possible, the reliability and validity
of a pure online survey stand and fall with the representa-
tiveness of the sample. In a business-to-business (B2B)
context, many companies maintain a database from which
they can draw a random sample, but most business-to-
consumer (B2C) companies must rely on e-mail addresses
obtained from online panels. Although most online panels
are very large and employ sophisticated weighting tech-
niques, they may not be able to replicate results from more
traditional research methods (Sparrow and Curtice 2004).
Furthermore, empirical evidence suggests that no simple
weighting factor or adjustment strategy can make on- and
offline samples comparable (e.g., Vehovar, Lozar
Manfreda, and Batagelj 1999).

If only a limited number of e-mail addresses is avail-
able, mixed-mode surveys might be a viable alternative to
contact those members for whom an e-mail address is
available online while surveying others with a regular mail
survey (Dillman 2000). Using mixed-mode surveys can
increase both response rates and the representativeness of
the sample and maintain the online survey benefits of
faster response times and lower costs. We demonstrate
how the strength of the online sample can be assessed
through a comparison, with the mail survey, of relevant
sample characteristics. Thus, the response quality of, and

equivalence between, online and mail surveys can be
tested easily by comparing (a) their completeness and ac-
curacy according to the number and length of open-ended
questions, (b) the distribution of responses by considering
the means and variances, and (c) measurement invariance.

LIMITATIONS AND FUTURE
RESEARCH GUIDELINES

Our study was conducted within only one country, the
United States. Additional studies should examine whether
our findings hold true for other countries, especially those
with lower rates of Internet adoption. Moreover, we com-
pared online and mail surveys because the type of research
for which mail surveys are used is most likely to be supple-
mented by online surveys. However, it might be interest-
ing to examine how alternative modes, such as telephone
surveys, compare to online surveys. Further studies could
also examine the impact of any potential moderating fac-
tors on the results.

In addition, the quality of online samples must receive
further attention, although we did not find systematic bi-
ases between online and mail surveys. Also, the customers
in our study are not end consumers but rather business cus-
tomers; the findings for end customers might differ from
those presented herein. According to the company, the
small number of e-mail addresses in the database is due to
erratic updates by the sales force, not a systematic bias in,
for example, the innovativeness of those customers for
whom an e-mail address is available. However, a selection
bias cannot be ruled out completely because the availabil-
ity of e-mail addresses might contain an element of self-
selection.

The quality of online studies depends on the quality of
the online sample. In general, the best way to secure repre-
sentative results is by maximizing response rates (Hansen
1980) to reduce nonresponse error. However, this conven-
tional wisdom may not be true for online panels, in which
many respondents are members of several panels or par-
ticipate because of the money they can win (e.g., “The
Free Get Paid to Take Surveys Online Guide;” http://www
.surveys4money.com/). A large response rate also could
indicate that more highly motivated, survey-prone, or pro-
fessional respondents have participated. Even if the demo-
graphic profile is representative, it is reasonable to assume
that the responses are not in such a case. Insights into these
issues will advance knowledge about the quality of online
surveys and thereby help empirically determine the poten-
tial of Internet-based research.
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NOTES

1. The difference test for the Satorra-Bentler scaled statistic can be
implemented as follows:
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2. To rule out that the underlying factor structures might be different,
we assessed measurement invariance following the procedure recom-
mended by Vandenberg and Lance (2000). To examine invariance—
starting with the analysis of configural, then metric, scalar, and factor
covariance, and finally factor variance invariance—we tested increas-
ingly restrictive hypotheses. In line with Steenkamp and Baumgartner
(1998), we also tested for error variance invariance. Our results indicate
that the data fit well and that the Satorra-Bentler difference test (Satorra
and Bentler 2001) was not significant (p ≥ .124). For more information on
testing measurement invariance, see Steenkamp and Baumgartner (1998)
and Vandenberg and Lance (2000).
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