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Abstract

Our study proposes an endogenous choice set formation (ECSF) approach to model
the decision of home office frequency. We hypothesize that a significant portion of the
frequency variation can be explained by an individual’s home office feasibility, which
comprises two components: (1) the perceived suitability of the characteristics of the job and
employment condition (employment feasibility), and (2) the individual’s own perception
of their suitability for working from home (personal suitability). Both dimensions are
modeled as latent variables and found to explain part of the frequency decision. The
employment feasibility is the dominant discriminator between the alternatives of 0-1
home office days and 2-3 days, while the personal feasibility becomes more important in
explaining the choice of 4-5 home office days. Upon examining the corresponding factor
loadings, it appears that the home office work station is a decisive factor in influencing the
feasibility of working from home, followed by the quality of the residential environment and
the perceived personal suitability for home office work. All three factors exhibit substantial
loadings on the latent factor, indicating their meaningful contribution to determining the
feasibility of home office work. Additionally, the technological savviness of an individual,
although less influential, still has a discernible impact on the feasibility of working from
home. The factor loadings of the employment feasibility are relatively less substantial
and, except for the job’s degree of digitization, are not statistically significant.

Keywords
Endogenous choice set formation, multinomial logit, home office frequency, home office

feasibility, hybrid choice
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1 Introduction

The extent to which work can be shifted from the traditional office setting to remote work
from home is known to vary significantly across different industries, cities, and countries
(Dingel and Neiman|, [2020). While there has been extensive discussion on the topic of
how many jobs can be performed remotely, it is important to note that the feasibility
of working from home is not a binary concept. According to |Sener and Bhat| (2011]),
when modeling the frequency of remote work, it is essential to first estimate whether a
job can be feasibly done from home or not. However, even if the characteristics of a job
make it technically feasible for remote work (from the employer’s perspective), it does
not necessarily mean that the employee will be able to or choose to shift to remote work

(from the employee’s perspective) based on their own preferences.

This study aims to examine the feasibility perspective in detail and disentangle its con-
tribution to the observed frequencies of home office usage. We propose that home office
feasibility consists of two components: (1) the characteristics of the job and employment,
including their perceived suitability for remote work, and (2) the individual’s own percep-
tion of their suitability for working from home, including their technological proficiency,

residential situation, and home office workstation characteristics.

Furthermore, we propose an endogenous choice set formation (ECSF) modeling approach
to account for the fact that not all possible frequencies of home office usage are considered
by the decision-maker when choosing the number of weekdays to work from home. This
approach aims to provide a more comprehensive understanding of the factors that influence
remote work behavior and shed light on the complexities of home office feasibility from

multiple perspectives.

2 Methodology

The data was gathered during a pre-test study, where respondents were requested to provide
essential details about their socioeconomic background, household structure, residence,
work characteristics, work-from-home situation, and mobility behavior. Additionally, the
survey instrument included Likert-scale questions that enabled the modeler to assess the

feasibility of an individual’s home office. These indicators are presented in Table [1]
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In the second part of the study, respondents took part in a stated preference (SP)
experiment, in which they were presented with two work arrangement options and
asked to choose one. One of the attributes of these options was the home office budget,
indicating the maximum number of allowed home office days. After selecting their preferred
arrangement, respondents were asked to state their intended frequency of home office use,
taking into consideration the constraint imposed by the level of the home office budget

attribute. The experiment comprised a total of six choice situations.

The final sample for analysis was limited to individuals who were currently working from

home, resulting in a total of 65 participants.

Neglecting the composition of the choice set may introduce bias in parameter estimates,
as highlighted in previous literature (e.g., Swait| (1984))). It is evident that not everyone
considers the option of working from home for all five days a week as feasible. Hence, it is
crucial to account for individual-specific consideration sets. In our modeling approach, we
draw on the work of Schmid et al. (2022b)) where utilities are probabilistically constrained,
such that only a latent subset of technical availabilities is considered in the decision-making
process. Thus, the true latent choice set, denoted as C),;, is a subset of the technical
available choice set, denoted as A,,;, which in turn is a subset of the full choice set I', i.e.,
Cot C Ay, CT.

A, ; represents the presence of a home office budget imposed by the employer, which sets
a maximum limit on the number of allowed work-from-home days. The consideration set
is approximated using a latent variable, which is measured with the help of an indicator
where respondents are asked to disclose the percentage of work-time that can be shifted

to remote work.

The utility specification of the endogenous choice set formation (ECSF) model is charac-
terized by individuals deriving utility from different levels of remote work, specifically,

working either 0-1, 2-3, or 4-5 days from home.
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Figure 1: Utility discounting
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where ASC' is the alternative-specific constant, LV stands for latent variables and «;, ~

are the parameters to be estimated. ¢;,; and the three 7 represent error terms.

The underlying mechanism of the endogenous part of the model is illustrated in Fig. 1]
and operates as follows: As the latent variable LV ,,siderin becomes more negative,
the choice probability of alternative ¢ approaches zero, indicating utility discounting
(Schmid et al. 2022b)). Two additional latent variables are introduced in the model,
namely LVcasipitity emp Which captures the home office suitability work and employment
characteristics, and LVjeqsipitity pers Which captures an individual’s perception of his/her
home office suitability as well as the suitability of their environment (e.g., residential

characteristics, home office work station). A visual representation of the modeling
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Figure 2: Path diagram
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framework can be found in Fig. [2|

The measurement model of the implied consideration ¢;,, of alternative ¢ is:

1_Ci,n

Cin 1
1 + exp (LVeonsider,in)

~ exp (LVeonsider,in)
N 1+ exp (L‘/conside’r‘,i,n)

P(Q,n‘L‘/consider,i,n) (5)

Since the indicators for the residual measurement equations are on a Likert scale, the
choice probabilities are obtained from an ordered logit model, assuming that v,, ; represents

the latent construct underlying the responses of decision-maker n to indicator 7 (Train,
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2009).

P(Yrjn = 1LV,) = P(Thjrim < Ung < Thjn)

= Pk < Thjn — GLVa) = P < Tiojiin — GLV;) (6)
exp(Thjm — GLVa) — exp(Thjiim — GLVa)

B 1 + eXp(Tkz,j,n - gkLVn) 1 + eXp(Tk,j-l-l,n - Ck:LVn)

In this equation yy ;. equals one if person n selects option j for indicator k, 7; is the
7th cutoff point and (; can be interpreted as factor loading in this context. The latent
variables are defined as in Eq. and Eq. .

The main choice model is a simple multinomial logit (MNL).

_ exp V;,n,t

P .n 67 L‘/;:onsi ernaLVn - < 15
(Z 7t| der, ) Zj V;',n,t

(7)

where LV, are the two latent feasibility variables LVjeqsipitity empn a0d LV eqsivitity pers,n-

The probability equations presented above yield the overall log-likelihood function for

observing individual n choosing alternative 7, as well as choosing all the indicators.

T
‘C‘Cn(®> = H P(Z;7t|®a L%onsider,n, LVn)
t=1

I
X H P(Cz’,n|L‘/consider,z',n)
=1
(8)

K
X H P(yk,j,n|Lerasibilityiemp,n>

k=1
K*

X H P(yk*,j,n’vaeasibility_pers,n)

k*=1
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3 Results and discussion

As a first remark, it should be noted that no alternative-specific variables were included
in the model, as shown in Eq. (IJ). The hypothesis was that individuals have a pre-
determined fixed number of days they would like to work from home, and then choose the
work arrangement that is most favorable given this pre-determined home office frequency.
Therefore, our model focuses on the question of what determines this a priori frequency.
Additionally, it is expected that sociodemographic variables may influence the choice of
home office frequency, but at this stage of the analysis, we simplify the model and only
consider the impact of a person’s home office feasibility on the chosen frequency. Given
an individual’s answers to the indicator questions presented in Table Table I the main
question of interest is how much of the home office variation can be explained by this
feasibility measure. One could argue that this model captures the technical rather than

the preference dimension of home office frequency determination.

The model parameters and fit indicators are presented in Table 2 The rho-squared, which
compares the likelihood of our model to that of the observed shares model (intercepts-
only), favors our model. We have also computed the prediction accuracy (PA) using
the economist method, which involves probabilistic calculations by sampling the choices
according to the alternative-specific choice probabilities, as described in [Schmid et al.
(2022a)). This approach is expected to yield a more realistic prediction accuracy compared
to assuming that the alternative with the highest probability is always chosen, which is
known as first preference recovery (see Ortuzar and Willumsen, (2011)). The PA calculated
from a hold-out sample of 20% of the data was 62%), only slightly higher than the one from
the intercept-only model. It should be noted that we compared the model to a specification
without the latent consideration dimension, which resulted in minor differences in the
lambda coefficients, more noteable differences in the factor loadings, as well as changes in
significance levels and major differences in the ASCs (as could be expected). However, the
AIC/BIC criteria favored the standard model. Further validation should be conducted

with more data available.

The ASCs now indicate that after controlling for consideration 4-5 days of home office
has a higher base-line utility (which is clearly not the case when comparing to observed

choice shares).

The analysis of the main MNL model reveals that the effect of consideration is only signifi-

cant for the 4-5 days alternative, while all other coefficients are significant and have intuitive
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Table 2: Model parameters.

Alternative Coeflicient Estimate Robust SE
MNL model: 2-3 days ASC 23 16.88** 6.29
lambda_consider 23 107.82 119.03
lambda_feasibility emp 23 14.06** 4.84
lambda_feasibility pers 23 3.27* 1.56
4-5 days ASC 45 30.38"* 12.13
lambda_consider 45 28.46* 14.55
lambda_feasibility emp 45 9.26** 3.00
lambda_feasibility pers 45 8.51** 3.41
Latent variable Factor Loading  Robust SE
Latent choice : consideration zeta_consider 23 0.30* 0.14
zeta_consider 45 1.18* 0.63
fasibility _emp  zeta fully shift -0.13 0.27
zeta__employer pov 0.20 0.32
zeta_ digitization 0.96* 0.48
zeta interaction -0.73 0.47
zeta context -0.75 0.49
feasibility pers =zeta tech savy 0.59* 0.31
zeta person 2.49** 0.76
zeta_residence 3.01% 0.94
zeta_work station 3.89** 1.66
Fit indicators: Rho-squared vs equal shares 0.26
Adj. Rho-squared vs equal shares 0.22
Rho-squared vs observed shares 0.18

Adj. Rho-squared vs observed shares 0.14

Note: ***p < 0.001; **p < 0.01; *p < 0.05

signs. Interestingly, the feasibility coefficients derived from the two latent variables, namely
lambda_ feasibility emp and lambda_ feasibility pers, appear somewhat counter-intuitive
at first sight. Specifically, one would expect a higher lambda_ feasibility emp coefficient
for the 4-5 days alternative compared to the 2-3 days alternative, indicating that a job
with higher technical feasibility for home office would result in a higher propensity to work
from home for 4-5 days. However, our findings suggest that the feasibility to work from
home 4-5 days is primarily influenced by personal suitability factors, both of the person
itself and his/her environment, as indicated by the lambda_ feasibility pers coefficient.
This implies that individual preferences and personal circumstances play a stronger role
in determining the feasibility of working from home for an extended period, rather than

just job and employment characteristics.

Upon examining the corresponding factor loadings, it appears that the home office work

station is a decisive factor in influencing the feasibility of working from home, followed
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by the quality of the residential environment and the perceived personal suitability for
home office work. All three factors exhibit substantial loadings on the latent factor,
indicating their meaningful contribution to determining the feasibility of home office work.
Additionally, the technological savviness of an individual, although less influential, still

has a discernible impact on the feasibility of working from home.

The factor loadings of feasibility emp are relatively less substantial and, except for the

job’s degree of digitization, are not statistically significant.

4 Conclusion

The initial motivation for this analysis was the observation that SP attributes did not
significantly affect home office frequency choice behavior. Instead, it appeared that
respondents had a pre-determined preference for a specific home office frequency and
chose the work arrangement that maximized their utility based on this preconception. As
a result, the question arose as to what factors determine this a priori frequency choice.
This study adopts the perspective that a latent home office feasibility factor governs the

observed number of home office days.

The distinction between 0-1 home office days and 2-3 home office days is primarily
influenced by what we refer to as employment feasibility, whereas personal feasibility
(which encompasses perceived personal suitability, suitability of the residential environment,
and the home office work station) plays a relatively more influential role in determining

the alternative of 4-5 home office days.

While the constituents of employment feasibility could not be fully disentangled in our
analysis (with only the degree of digitization found to be a significant factor), the personal
feasibility dimension is more clear. All considered factors, including perceived personal
suitability, residential environment, and quality of the home office work station, load
substantially on the latent variable and play important roles in determining home office

frequency choice behavior.
Our feasibility model demonstrates a prediction accuracy of approximately 62% and a

reasonably high rho-squared measure. However, further efforts should be directed towards

understanding the remaining variation, particularly by incorporating socioeconomic vari-

10
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ables once more data is available. Additionally, extending the structural equations of the

latent variables would allow for a more comprehensive explanation of their contributors.

We have demonstrated a meaningful application of an endogenous choice set formation
approach. However, further testing with a more comprehensive data set is needed, including
benchmarking against non-stochastic choice set (classical) specifications as well as latent
class models. In particular, the latent class models should incorporate class-specific choice

sets and the class allocation model should consider our feasibility considerations.
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