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Although several ordering or positional effects have been considered in the context of choice modeling
research, no studies have investigated the application of best-worst scaling (BWS). In particular, there may
be a checkbox positioning effect associated with the use of the BWS format. Using survey data on
corporate support of child care and upbringing for employees in Japan, we demonstrate that checkbox
positioning affect the absolute, rather than relative, value and heterogeneity of importance of several
items. Our results indicate that the checkbox positioning of BWS should be rotated.
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1. Introduction

Best-worst scaling (BWS), or maximum difference
scaling, which was developed as one of the stated
preference  (SP) techniques (Louviere and
Woodworth 1990, Finn and Louviere 1992), has
been increasingly applied to estimate preferences in
many contexts. In addition, there have been many
studies conducted to compare BWS with other SP
techniques.

BWS operates as follows: respondents are
presented with a set of survey items such as those
used in this paper, as outlined in the Appendix.
They are then asked to choose each item as either
most important or least important. Respondents are
then provided several sets, which items are varied
across questions. The responses indicate the value
or importance of the various items.

It has been demonstrated that BWS is
superior methodologically. According to Cohen
(2003), BWS works as “a rating method that does
not experience scale use bias, forces trade-offs, and
allows each scale point to be used once and only
once.” BWS has been tested against various rating
methods (Hein et al. 2008; Jaeger et al. 2008; Jaeger
and Cardello 2009; Mielby et al. 2012), and BWS
was proved to be either as good or better than the
other methodologies with regards to the
discrimination of the value of items'. Furthermore,
in choice modeling (CM) studies, which is one of the
SP techniques, Carlsson and Martinsson (2001) and
Lusk and Schroeder (2004) found that there are few
or no hypothetical biases with regard to
marginal-willingness-to-pay, which has been one of
the major concerns with SP techniques. As BWS
concentrates on marginal values, we can expect
there to be fewer hypothetical biases compared with
other SP techniques (see also Lusk and Briggeman
2009; footnote 2).

However, because BWS involves social
surveys, it may or may not suffer from ordering or
positional effects. In the CM context, Chrzan (1994)
suggested that there are three positional effects:
choice set order; profile order within choice sets;
and attribute order within profiles. In the
psychological context, Dobel et al. (2007) indicated

1 It has been said that ease of use is strength of BWS;
however, previous studies have presented mixed results.
Indeed, most studies (Hein et al. 2008; Jaeger et al. 2008;
Jaeger and Cardello 2009) found that BWS was easier to
adopt. In particular, Lee et al. (2008) suggested that BWS
required less respondent time than a rating scale, used by
the traditional Schwarz’s Value Survey. However, Mielby
et al. indicated the opposite result in the context of rating
snacks by adolescent respondents.
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that there are certain influences on writing systems
with locational biases. As noted below, BWS can
suffer from checkbox positioning, thus we should
clarify whether or not there exists bias in estimating
preference structures. To the extent of our
knowledge, there are no such studies such issues
related to BWS.

The objective of this paper is to confirm

whether a checkbox positioning effect exists with
regard to BWS. As a case study, we use BWS data
on corporate support for child care and upbringing
in Japan, where respondents uniformly use the
Japanese left-to-right lateral writing system. If our
results are unaffected by such bias, then BWS is a
rigorous procedure with regard to checkbox
positioning. If not, we should randomly assign two
formats to respondents: a best—-worst and a worst—
best checkbox positioning, as described below.
The remainder of the article is organized as follows.
Section 2 briefly summarizes the previous BWS
applications, and ordering or positional effects on
CM studies. Section 3 presents our survey design
and econometric model. We present and discuss the
estimated results in Section 4. Finally, we present
concluding remarks and topics for future research in
Section b.

2. Literature Review

2.1 Best-Worst Scaling

BWS was first introduced by Louviere and
Woodworth (1990), while Finn and Louviere (1992)
was the first published application of the technique.
Two formats have been used in previous studies: the
BWS format, whose probability properties were
outlined by Marley and Louviere (2005) and the
best-worst conjoint format, whose probability
properties were described by Marley and Pihlens
(2012). The latter format, which is a hybrid of BWS
and CM, is beyond the scope of this paper, thus we
concentrate on the former format.

Regarding BWS  applications  to
food-related issues, wine marketing studies are the
most prevalent (Cohen 2009; Goodman 2009;
Jaeger et al. 2009; Mueller and Rungie 2009; Sirieix
et al. 2011; Loose and Lockshin 2012). Some
applications focused on specific food: pork meat
(Jaeger et al. 2008), fruit juice and pizza (Louviere
and Islam 2008), fruit juice and various foods
(Jaeger and Cardello 2009), amounts and types of
fat in ground beef (Lusk and Parker 2009), purchase
decision for beef (Sawada et al. 2010), conceptual
profiles of dark chocolates (Thomson et al. 2010)
olive oil (Dekhili et al. 2011) and snacks (Mielby et al.
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2012). Other studies have considered food safety in
relative to general social issues (Finn and Louviere
1992), breakfast bars (Hein et al. 2008), new food
technologies and attributes (Lusk and Briggeman
2009), and general food quality (Lagerkvist et al.
2012).

On health-related issues, studies have
considered dermatology consultations (Coast et al.
2006; Flynn et al. 2008), treatment of cardiac arrest
occurring in a public place (Lancsar et al. 2007),
quality of life in general (Flynn et al. 2007; Coast et
al. 2008), young physicians’ preference for practice
establishment (Gunther et al. 2010), general social
care (Potoglou et al. 2011), reasons to escalate
antirheumatic treatment (van Hulst et al. 2011),
standard health insurance coverage (van der Wulp
et al. 2012), experts’ assessment of the relative
practicality and effectiveness of measures to reduce
human exposure to Escherichia coli O157 (Cross et
al. 2012), adolescents’ concern for health and
nonhealth consequences of smoking (Marti 2012),
and the attributes in the World Anti-Doping Code’s
Spirit of Sport statement (Mazanov et al. 2012).

Other studies have focused on
psychological issues: Schwarz’s value and travel
benefits (Lee et al. 2006), Schwarz’s value (Lee et al.
2008), ethical beliefs on social issues (Auger et al.
2007), list of values (Lee et al. 2007), and bland
equity constructs (Menictas et al. 2010). Given the
popularity of the BWS approach, a rigorous
procedure for the application of BWS is required.

2.2 Ordering or Positional Effects
Ordering or positional effects can threaten the
reliability of preference estimates. As noted earlier,
Chrzan (1994) demonstrated that three ordering
effects exist in CM studies, which he acknowledged
were a function of sequential and positional effects:
(i) choice set order, (ii) profile order within choice
sets, and (iii) attribute order within profiles. He
concluded that choice set order and attribute order
occur in unpredictable ways, profile order affects
the significance of parameters, and practitioners
should rotate those orders to offset such effects.
After Chrzan (1994), several CM studies
investigated ordering effects (Farrar and Ryan
(1999), Scott and Vick (1999), Kjeer et al. (2006),
among others). Then, a comprehensive
investigation was undertaken by Day et al. (2012).
They first reviewed previous studies on positional or
ordering effects in CM exercises, and found there
were two patterns of ordering effects:
“position-dependent,” which relates to the position
in the sequence of tasks; “precedent-dependent,”
which relates to the repeating nature of CM

exercises. In addition, they presented hypotheses
that could explain position-dependent and
precedent-dependent effects. Second, they designed
their research framework so as to investigate both
effects simultaneously, by splitting their respondents
into two subsamples: respondents facing advance
disclosure, where every task was shown to
respondents in advance of conducting choice
exercises, and respondents facing a stepwise
disclosure of tasks, where each task was sequentially
disclosed. Finally, they suggested that the
position-dependent ordering effect is primarily
related to the stepwise revelation of choice tasks and
that advanced revelation appeared to mitigate the
effect, and that the precedent-dependent ordering
effect existed in both samples’.

Apart from the previous studies on the
ordering effects of CM, there seems to be certain
influence of the left-right position of checkboxes on
BWS format because of the appearance of the
format (see Appendix). In a psychological context,
Dobel et al. (2007) conducted experiments
consisting of tasks of drawing and arrangement of
transparencies with regard to simple sentences,
which was tested in both German, which has a
left-to-right writing system, and Israeli, which has a
right-to-left writing system, for both preschooler and
adult samples. They found significant spatial bias in
action representation with writing system.
Positioning checkboxes under the BWS format may
or may not be influential in accordance with writing
system’.

However, to the extent of our knowledge,
there are no studies that have focused on the
ordering or positional effects of the BWS format. As
BWS has been increasingly employed in many
contexts, as shown in the previous section, we
require a more rigorous procedure for applications
of BWS. In particular, because there are no studies
on the checkbox positioning effect in the BWS
framework, our study considers the best way to
structure BWS surveys.

3. Data and Methodology

3.1 Online Survey

Support for child care and upbringing of employees’
children is a major political issue in Japan. The
Ministry of Health, Labour and Welfare in Japan

2 We design our research as stepwise disclosure format,
which remains the topic for future research.

3 We should have arranged our survey to include different
writing systems. This is a limitation that should be
addressed in future research.
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(MHLW) indicated a significant difference between
Japan’s future population projection and what the
Japanese people actually desire, which can be
mainly responsible to issues concerning childbirth,
parenting and the work style’. The Child Care and
Family Care Leave Act consists of several measures
to overcome this situation, including the child care
leave system, measures to reduce working hours,
limits on overtime, bans on overtime work, limited
late-night work, sick/injured child care leave system
and so on. It appears that most of these measures
focus on work-time-related measures (MHLW
2012).

In contrast, several commendations have
been given to workplaces where work-life balance is
well established in Japan: “Kobe Danjo Iki-iki
Jigyo-sho Hyosho (Commendation of Office with
Lively Men and Women in Kobe);” “Hyogo Shigoto
to Seikatsu no Balance Kigyo Hyosho
(Commendation of Corporate with Work-Life
Balance in Hyogo),”® and so on. Furthermore,
MHLW in Japan has established the social label,
“Kurumin,” to encourage companies to support the
child care and upbringing of their employees’
children . Thus, support of child care and
upbringing of employees’ children has also been a
major concern of Japanese companies.

Although employees’ working hours is a
major concern of companies and employees, the
first step in addressing this issue has not been
researched and clarified. While the particular
circumstances of each company affects what
measures can be implemented, it is also necessary
to evaluate the preferences of employees regarding
such measures. Therefore, we decided to survey
employees’ references toward corporate support of
child care and upbringing, focusing only on
work-time-related measures.

We conducted an online survey of
workers with an occupation listed in the web
research panel of Nikkei Research Inc. in several
cities around Kobe, Hyogo, Japan: Kobe,

4 MHLW Web site (URL:
http://www.mhlw.go.jp/english/policy/affairs/dl/05.pdf,
retrieved on Sep 12th 2013).

5 Kobe city Web site (URL:
http://www.city.kobe.lg.jp/life/community/cooperation/iki
ikijimusho/, retrieved on Sep 12th 2013) [Japanese only].
6 Hyogo Work and Life Center Web site (URL:
http://www.hyogo-wlb.jp/modtreepage01_1774/,
retrieved on Sep 12th 2013) [Japanese only].

7 Kurumin is “Next-generation authorization mark” in
accordance with the Act on Advancement of Measures to
Support Raising Next-Generation Children in Japan
(MHLW 2012, P.172).
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Amagasaki, Akashi, Nishinomiya, Ashiya, Itami,
Takarazuka, Miki, Ono, Sanda, Kawanishi, Ikeda,
Minoh, Suita, Toyonaka and Osaka. We selected
cities around Kobe as the study sites where the
path-breaking commendation as discussed above
affects. We organized our questionnaire as follows":
first, we asked respondents about their work
situation; second, about the availability of corporate
support for child care and upbringing, to insure
respondents were familiar with all elements of the
available support; third, BWS about
work-time-related support as described below;
fourth, their views on their workplace; and their
socioeconomic characteristics. We administered our
survey during February 23-27, 2013. We
distributed 17,986 surveys and received 2,004
responses (response rate of 11.2%~100x%2,004/
17,896). A summary of the basic demographics are
provided in Table 1.

A balanced incomplete block design (BIBD) has
been suggested for organizing the items to be
analyzed in BWS choice sets (see e.g. Cohen 2009).
BIBD enables us to analyze large numbers of items
to obtain a full ranking from a relatively small
number of subsets. If a BIBD has v items with r
replications in b blocks of size k and the pair
frequency A, it can be denoted by B(v,k,b,r,1). To
organize the BWS choice set, we select seven items
with reference to “Ryoritsu Shien no Hiroba™: child
care leave (CCL), sick and/or injured child care
leave (SIL), reducing working hours (RWH), flexible
working hours (FWH), advancing or delaying
starting or finishing hours (AD), working from home
(WH), exemption from overtime work (EOW) (see
Table 2). When assigning items with choice sets, we
employed R 3.0.0 and the function “bibd” in the R
package OPDOE 1.0-7 (Rasch et al. 2011) with
B(7,3,7,3,1) (see Table 3 and Appendix).
Consequently, we created seven choice sets for
respondents along with the choice set ordering in
Table 3.

8 Before implementation, we conducted a preliminary
qualitative assessment using 14 undergraduate students in
the Faculty of Economics, Dokkyo University, Japan, to
improve the design of the questionnaire.

9 A comprehensive Web site on work-life balance in
Japan is run by MHLW (URL:
http://www.ryouritsu.jp/index.html, retrieved on Sep 12th
2013).
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Table 1: Demographics
Ttem Sub-Item BW WB Pvalue | jrem Sub-Item BW WB P value
Ans. Ans. Ans. Ans.
Gender Male 595 542 0.060 No. of 1 12 6 0.326
Female 417 450 family members 2 174 146
Age 30 74 88  0.021% 3 208 201
40 284 301 4 269 253
50 385 396 5 259 285
60 269 207 6 71 75
Marital Married 661 656 0.702 7+ 19 26
status Unmarried 351 336 No. of children 0 753 710 0.301
Income 200 37 38  0.005** | (6 to 14 years old) 1 155 160
(JPY 400 170 175 2 92 102
million) 600 258 224 3+ 12 20
800 173 235 No. of children 0 874 847 0.453
1,000 127 119 (5 years old or 1 105 102
1,200 77 63 younger) 2+ 33 43
1,400 41 34
1,600 24 13
1,800 5 12
1,800+ 14 5
No answer 86 74

Note: Ans. denotes number of answers; P value is estimated using the x? statistical test; ** and * indicate
null is rejected at 1% and 5% significance level, respectively (null: proportion ratios are identical between

samples).

Table 2: Work-Time-Related Corporate Support for Employees’ Child Care and

Attribute Item (Variable name) Description

1 Child care leave (CCL) In principle, employees can obtain child care leave from
the child’s birth to the day before the child’s first
birthday.

2 Sick and/or injured Employees can obtain this child care leave if the child
child care leave (SIL) suffers from an acute disease.

3 Reduced working hours Reduction in the prescribed daily, weekly or monthly
(RWH) number of works hour.

4 Flexible working hours There exists a core period of the day when employees
(FWH) are expected to be at work, however, employees can

choose when they work during the remaining hours,
subject to a total prescribed number of working hours.

5 Advance or delay For example, suppose those who plan to work between 9:00 and
starting or finishing 17:00 (with a one-hour lunch break) change their working hour
times (AD) to 9:30 to 17:30 (with a one-hour lunch break) with total

working hours unchanged.

6 Working from home A work arrangement in which employees do not
(WH) commute to a central place of work. Instead, they work

from home with total working hours unchanged.

7 Exemption of overtime Working beyond the prescribed number of hours is not

work (EOW)

allowed for employees who have children who are less
than three years old.
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Table 3: Balanced Incomplete Block Design for Seven Attributes: B(7,3,7,3,1)

Choice Set No.  Attribute No.

1 1 2 3
2 1 4 5
3 1 6 7
4 2 4 6
5 2 5 7
6 3 4 7
7 3 5 6
To investigate the checkbox positioning effect and g are distributed i.i.d. type I extreme

of BWS, we created two subsamples: the BW
sample, in which the respondents were
assigned the format in Appendix, where the
most important option is located on the left side
and the least important one on the right of the
choice set, and the WB sample, in which the
respondents were assigned the opposite format,
where the least important option is located on
the left and the most important one on the right.
The x? tests on whether the two subsamples
are statistically identical indicate that most of
the socio-economic characteristics in Table 1
are identical, apart from age and income. As
the proportion of samples in age and income
was qualitatively  similar between the
subsamples, we assume they have identical
demographics distributions.

3.2 Econometric Model
Each response to a best-worst question can be
seen as choosing the two items that maximize
the difference between two items on an
underlying scale of importance. If a choice set
has ] items, there are J(J— 1) possible best—
worst combinations a respondent n(n=
1,---,N) could choose. When a particular pair
of items is chosen as best and worst, it denotes
a choice out of all J(J— 1) possible pairs that
maximizes the difference in importance.

Let us assume vy; is the location of the
value of item i, chosen as the best item, and v;
is that of item j, chosen as the worst item, on
the underlying scale of importance. Then, we
can assume the random utility model
Ui=v;+¢& and Uj=y;+¢g, where g and g
are relevant random error terms. When a
respondent n chooses item i and item j as
the best and worst, respectively, the choice
probability out of a choice set with ] items is
equal to the probability that the difference in
U; and Uj is greater than all other J(J—1) -1

possible differences in the choice set. When ¢;
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values, this probability takes the familiar
multinomial logit form, as follows:

Py = exp(vi —v;)/(Zlo1 Zhes exp (Vi = Yin) — J)-

The parameter y; or y; can be estimated by
the maximum likelihood estimation procedure.
The estimated y; denotes the importance of
item i relative to an item that was normalized
to zero'.

Revelt and Train (1998) demonstrated
that RPL with the use of repeat data could relax
the assumptions of a multinomial logit, namely,
preference homogeneity and the independence
of irrelevant alternatives. The choice
probability of respondent n is given as follows
within the parameter space (:

Ty = thT:1 l:’nijt -f(y|Q)dy,

where t(t=1,---,T) denotes the number of
replications of BWS questions, P, is the form
of Equation 1, and f(y|©) is known as a mixing
distribution. Previous studies have frequently
employed the normal distribution for f(y|Q),
which we also utilized. The parameters were
estimated by maximizing a simulated
log-likelihood function, evaluated at 100
pseudorandom Halton draws in this article'.
In particular, we can specify the
estimated importance parameter for a
respondent n and item i can be specified as
Vni = Vi + oily;, Where ¥, and o; are the mean
and standard deviation parameter of y; in the

10 In estimating a multinomial logit model,
parameters are estimated confounding with the scale
parameter that is inversely proportionate to the
variance of the error term (Swait and Louviere 1993;
Louviere et al. 2000). For simplicity, we assume the
scale parameter is set to one.

11 Train (2009) provides more computational details
for the RPL.
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population, and y,; is a random term normally
distributed with mean zero and unit standard
deviation. As we can obtain the coefficient of
variation (CV) of y; by utilizing the mean and
standard deviation parameter, which denotes
the degree of heterogeneity in preferences and
can be compared between  different
populations, we focused on both the mean and
CV estimates when evaluating the checkbox
positioning effect on preferences for simplicity.

We employed Limdep 9.0 + NLOGIT
4.0.1 (Econometric Software, Inc., NY, USA) to
estimate RPL, with 1,000 Monte Carlo
simulations of the mean and the variance
matrix of the mean parameters to estimate
confidence intervals (CI) for each A and CV
(Krinsky and Robb 1986). In searching for the
best-fit model, we give high priority to the
significance of the standard deviation
parameters in order to grasp the structure of
the preference heterogeneities. Then, we
employed the complete combinatorial (CC)
procedure (Poe et al. 2005) to observe whether
the checkbox positioning effect exists in order
to check each individual item in the choice set.

4. Results and Discussion

We provide estimated RPL results of the two
subsamples, BW sample and WB sample, in
Table 4. Every standard deviation parameter is
significant in both subsamples, which indicates
that all the items were heterogeneously
preferred, while most of the mean parameters
were significant with the exception of FWH in
the WB sample, which means that the
parameter was not significant. We normalized
EOW to zero, thus, every mean parameter
measures importance relative to EOW. Then,
the estimated values and CV are provided in
Tables 5 and 6, respectively.

For the BW sample, respondents
ranked the items as follows in accordance with
the value estimates (Table 5): CCL, SIL, RWH,
AD, FWH, EOW, and WH. The CV estimates
indicated that the order of the degree of
preference heterogeneity was as follows in
terms of absolute value: FWH, WH, SIL, AD,
CCL, and RWH (Table 5). On the other hand,
for the WB sample, respondents ranked the
items as follows in terms of the value estimates
(Table 5): CCL, SIL, RWH, AD, FWH, and EOW,
which were all equally ranked, and WH. The
CV estimates indicated that the order of the
degree of preference heterogeneity is as follows
in terms of absolute value: WH, AD, SIL, RWH,

and CCL (Table 5), where FWH could not be
included (Table 5).
According to the CC statistics in Table
5, the mean value estimates of CCL and AD in
the BW sample were significantly larger than in
the WB sample, while that of WH in the BW
sample was significantly smaller than in the
WB sample. On the other hand in Table 6, the
CV estimates of AD and RWH in the BW sample
were significantly smaller than in the WB
sample, while that of WH in the BW sample
was significantly larger than in the WB sample.
With regard to the mean value
estimates, the respondents in both subsamples
analogously prefer all items relating to child
care leave, then all items relating to flexible
working hours. Each rank also appears to be
similar between subsamples, while the item
assigned the middle rank, FWH, is equivalently
preferred to EOW in the WB sample only. Thus,
it indicates that relative importance is not
affected by checkbox positioning. However,
there exist statistical differences between
subsamples on several items: CCL is the best;
AD is the middle; and WH is the worst. It
suggests that checkbox positioning is influential
on the absolute degree of importance, and is
assigned extreme and modest importance.
With regard to the CV estimates, the
relative degree of heterogeneity was almost
similar between subsamples. In both samples,
the item assigned the higher value tends to be
preferred less heterogeneously. However, there
exist statistical differences on several items: AD,
RWH, and WH. Although we cannot make any
firm conclusions, the results do indicate that
the item assigned the highest degree of
heterogeneity, WH, is affected by checkbox
positioning along with several other items.
Above all, if the concern of BWS
practitioners is the “relative importance” of
items, they do not have to care about checkbox
positioning very much. However, to estimate
the “absolute value” significantly, and to
understand heterogeneous preference
structures fully, the results suggest that we
should rotate checkbox positioning as much as
possible to offset its positional effect'.

12 This procedure depends on the nature of each
survey, such as the research budget.
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Table 4: RPL Results of Two Samples

Sample BW WB

Parameter estimates Mean SD Mean SD

CCL 2.195%* 2.532%* 1.926** 2.249%*
(22.851) (23.415) (22.789) (22.544)

SIL 0.756** 1.424%* 0.862%* 1.529%*
(12.748) (21.392) (14.026) (21.653)

RWH 0.749%* 0.737%* 0.667%* 0.817%*
(16.488) (12.185) (14.260) (13.997)

FWH 0.336** 1.459%* -0.031 1.425%*
(5.735) (20.563) (-0.514) (20.262)

AD 0.525%* 0.920%* 0.366** 0.908**
(11.134) (14.961) (7.771) (15.375)

WH —0.943%* 2.204%* —0.723%* 2.115%*
(-10.952) (22.700) (-9.439) (21.913)

No. of observations 7,084 6,944

No. of samples 1,012 992

Halton draw replications 100 100

Log likelihood -10,329.550 -10,255.570

McFadden’s p

No coefficients 0.186 0.175
Constants only 0.129 0.116

Note: ** indicates significance at the 1% level; t values in parentheses; SD is standard deviation.

Table 5: Estimated Value of Items and CC Results

BW sample WB sample CC statistics

CCL 2.195 1.926 0.017*
[1.998; 2.365] [1.752; 2.076]

SIL 0.756 0.862 0.110
[0.641; 0.874] [0.743; 0.985]

RWH 0.749 0.667 0.100
[0.662; 0.832] [0.578; 0.752]

FWH 0.336 0 n.a
[0.217; 0.450] [n.a.]

AD 0.525 0.366 0.008**
[0.438; 0.621] [0.280; 0.463]

WH —-0.943 -0.723 0.028%*

[-1.118; -0.769]

[-0.880; —0.570]

Note: ** and * indicate significance at the 1 and 5% levels,
respectively; 95 % confidence intervals in brackets. CC denotes
complete combinatorial (null: parameters are identical across

samples).
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Table 6: CV Estimates of Value of Items and CC Results

BW sample WB sample CC statistics

CCL 1.154 1.168 0.449
[1.050; 1.264] [1.017; 1.353]

SIL 1.884 1.774 0.290
[1.602; 2.244] [1.545; 2.083]

RWH 0.984 1.225 0.060%*
[0.814; 1.173] [0.994; 1.509]

FWH 4.333 n.a. n.a
[3.160; 6.666] [n.a.]

AD 1.752 2.481 0.028%*
[1.897; 2.197] [1.915; 3.368]

WH —-2.337 -2.925 0.045*

[-2.841; —1.986]

[-3.713; —2.429]

Note: ** and * indicate significance at the 1 and 5% levels,
respectively; 95 % confidence intervals in brackets. CC denotes
complete combinatorial (null: parameters are identical across

samples).

5. Concluding Remarks
Using survey data on corporate support for
child care and upbringing of employees’
children in Japan, we demonstrated that a
checkbox positioning effect exists for BWS.
This type of positional effect can be influential
on the absolute value and heterogeneity of
importance of several items, not on the relative
ones. Although we could not conclude why the
effect operates in this way, it indicates that the
BWS format should be used carefully, including
checkbox positioning in accordance with the
scope of each research.

Several issues remain unaddressed.
First, we omitted other positional effects of the
BWS format to obtain a large sample size. Day
et al. (2012) suggested that it would be fruitful
to investigate several CM ordering effects,
which will have the same effects as BWS
ordering effects. Second, because we collected
data on many socio-economic characteristics,
the RPL with cross-term model is a promising
approach to the estimation of robust values of
the support for work-time-related corporate
support for employees’ child care and
upbringing, where the BW and WB samples
should be pooled to cancel the checkbox
positioning effect. Third, because we gathered
data on employees’ views on workplace

diversity, latent class or latent -clustering
analysis (see Greene and Hensher 2003 for
further details) is a promising approach for the
inclusion of those attitudinal covariates, which
has been employed in previous BWS
applications (Mueller and Rungie 2009; Dekhili
et al. 2011; Sirieix et al. 2011; Lagerkvist et al.
2012; Loose and Lockshin 2012). We intend to
consider the Ilatter two issues in future
research.
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Appendix: Best—Worst Scaling Question

The subsequent questions were provided to our
respondents as the best-worst exercises.

“We will provide seven choice sets
consisting of three out of seven items on
work-time-related corporate support for
employees’ child care and upbringing. Please
choose you think the most and the least
important item in accordance with the example
below. Even if you don’t have any children, if
you finished your own child upbringing, or
your workplace don’t have any such supports,
please answer the questions with thorough
consideration, which will enable us to obtain
more meaningful result of this survey. Example
when you think advancing or delaying start or
finish hours is the most and exemption of
overtime work is the least important item out of
three.”
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