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Abstract
This study aims to examine the effects of telework on some kinds of satisfaction 
during the COVID-19 pandemic in Japan. The hypotheses are: (1) the positive rela-
tionship between job/life satisfaction and telework exists, (2) the optimum frequency 
of telework exists, (3) the effects of telework are different among regular and non-
regular employees, and (4) telework can increase the satisfaction of childcare, but 
its effects are different among male and female employees. One of the most compre-
hensive panel data, including the frequency of telework and some kinds of satisfac-
tion, is used. The method of statistical analysis is a random-effects ordered probit 
regression model, because the variables of telework are possibly endogenous. One 
of the contributions of this study is to consider telework as endogenous. The main 
results of statistical analysis indicated: (1) a positive relationship between job sat-
isfaction and the frequency of telework was observed as well as life satisfaction, 
(2) the effect of telework on the job and life satisfaction was the largest in the case 
that its frequency was less than 50%, (3) the job and life satisfactions of regular 
employees were affected by the frequency of telework in all case, and for non-reg-
ular employees, its effects were observed in the lower frequency cases of less than 
50% and irregular, and (4) the increase of the childcare satisfaction by telework was 
observed in male employees rather than in female employees.

Keywords Telework · Job satisfaction · Life satisfaction · Childcare

1 Introduction

The current global pandemic caused by COVID-19 has dramatically influenced eco-
nomic activity and lifestyles in many countries. The COVID-19 pandemic, at the 
beginning of 2020, represented a huge challenge not only for the health systems 
but also for the working world [7]. The spread of COVID-19 forced employers and 
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employees to perform telework in Japan. The Japanese government asked compa-
nies to allow their employees to work at home. Companies implemented telework to 
ensure their employees’ safety and maintain economic activity during the COVID-
19 pandemic [4]. 

Telework is a referred to a flexible workstyle, especially in developed coun-
tries, before this pandemic. However, the spread of COVID-19 strongly drove the 
implementation of telework in Japan. The necessity of continuing business and pro-
tecting employees are the main reasons why companies in Japan quickly adopted 
teleworking.

This study examines the effects of telework on certain types of life satisfac-
tion during the COVID-19 pandemic in Japan. First, the relationship between job/
life satisfaction and the frequency of telework is examined. The relationship is 
positive if telework is considered a measure to ensure employees’ safety and stable 
employment.

Second, an optimum frequency may exist, if the pros and cons of telework sug-
gested by the previous studies [2, 26] are considered. Wilton et al. [26], for example, 
summarized the pros and cons of telework, and found that the pros included pro-
ductivity, less interruption, convenience, flexibility, reduced stress, better family life, 
and better work/life balance. The cons were work-related interactions, social interac-
tion/isolation, over-working, data, technology problems, and distractions. This study 
empirically examines how often telework should be performed to maximize job and 
life satisfaction.

Third, this paper examines whether the effects of teleworking are different 
between regular and non-regular employees. If Japanese companies value regular 
employees more than non-regular employees, the non-regular employees may be 
fired and not be protected by telework. Non-regular employees are considered vul-
nerable in Japan’s social insurance programs; therefore, this study highlights this 
theme.

Fourth and finally, the effects of teleworking on childcare are examined. The 
division of labor by gender has followed the traditional lines in Japanese society. In 
other words, compared to men, women generally are more concerned with family 
duties [22]. This study examines how telework affects the traditional differences in 
gender related to childcare satisfaction.

Section  2 summarizes the previous studies, and in Sect.  3, statistical analysis 
is conducted. Section 4 discusses the implications of the analysis and Sect. 5 con-
cludes this paper.

2  Previous Studies

Telework has a variety of definitions and has been identified in many ways. 
As one definition of telework, Fitzer [11] defined telework as a work arrange-
ment in which employees perform their regular work at a site other than the 
ordinary workplace, supported by technological connections. According to the 
Eurofound and International Labor Organization, telework is defined as the use 
of information and communications technologies (ICT), such as smartphones, 
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tablets, laptops, and/or desktop computers, for work that is performed outside the 
employer’s premises [10].

It is important to note that this study does not include self-employed people, 
because they have different satisfaction characteristics from people employed 
directly by a company or organization.

The basic factor of telework is flexibility. Flexibility is associated with task 
independence and job discretion. Teleworking employees have greater freedom to 
structure their work activities and decide when, where, and how they engage with 
work [6, 13, 20, 23]. Employees gain flexibility from telework to support their 
work-life balance; therefore, telework usually improves their work/life satisfac-
tion. This study focuses on several kinds of satisfaction that flexibility can bring.

On the other hand, face-to-face communication with colleagues and informal 
communication in an office setting does not exist in most telework and this lack 
of face-to-face communication may create a sense of isolation. A lack of informal 
communication among teleworkers and colleagues ceases organizational identifi-
cation with the organization’s values and goals [1, 8, 21]. Isolation is one draw-
back of telework [5, 12]. In contrast, face-to-face communication may cause dis-
tractions when workers attempt to concentrate on their jobs. Telework may lead 
to overwork, because the boundary between working time and time for life activi-
ties becomes ambiguous when schedule management is lacking.

Telework possibly negatively affects employees’ health. The main hazards for 
the health of teleworkers are the unavailability of ergonomic work equipment and 
a dedicated working area, the risk of overwork, and the psychosocial implications 
of working from home [7]. Little consensus existed among studies on how tel-
ework arrangements affected organizational communications [9].

The relationship between the time spent teleworking and outcomes is not lin-
ear, as indicated by Golden and Veiga [14], Kazekami [16], Minetaki [18], and 
Gajendran and Harrison [13].

Demographic factors are also associated with telework. Many previous studies 
referenced gender considerations [3, 16, 17, 19, 21, 22]. Though no statistically 
significant relationship is found between gender and the adoption of part-day 
home-based e-working, females tend to be more likely to engage in whole-day 
home-based e-working [17]. Job category and gender also showed a significant 
difference between telecommuters and non-telecommuters [3]. The effect of tele-
working depends on the employees, their jobs and characters, values, age, gender, 
and level of education [25]. Gender, age, and academic background are used as 
the control variables for estimations of satisfaction in Sect. 3.

Childcare has also been addressed as a factor in motivating telework. Sener 
and Reeder [24] discuss a result that indicates a positive impact for the presence 
of children (aged less than 16 years) on telecommuting adoption choice because 
of childcare responsibilities. Individuals with children less than 5 years old have a 
more favorable attitude toward telecommuting [15]. Previous studies indicate that 
employees having children need flexibility in working time and place because of 
caring for their children. However, satisfaction with childcare has not been exam-
ined yet in studies of telework job/life satisfaction.
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3  Statistical Analysis

This study utilizes the 2nd, 3rd, and 4th Survey on Changes in Attitudes and 
Behaviors in Daily Life under the Influence of Novel Coronavirus Infection, 
provided by the Japanese Cabinet Office. This survey is one of the most com-
prehensive surveys in Japan when examining the outcomes of telework by panel 
data. This survey collects various data on lifestyle, healthcare, the status of mar-
riage, workstyle including telework, emotion, the possibility of changing jobs, 
life satisfaction, social relationship, etc., during COVID-19, and includes more 
than 10,000 samples. The 2nd survey was conducted in December 2020. The 3rd 
and 4th were, respectively, conducted in April/May and September/October 2021. 
The Japanese Cabinet Office conducted this survey twice a year after April 2020; 
four surveys are available for study now. This study utilizes the 2nd, 3rd, and 4th 
surveys because of the continuity of the questionnaire.

The descriptive statistics are shown in Table  1. Variables except for age are 
ordinal numbers. The number of observations, mean, standard deviation, max, 
and min are shown in Table 1. Variables are divided into dependent, explanatory, 
and control variables in the results. This study’s outcomes include job satisfac-
tion, life satisfaction, and childcare satisfaction. The effects of the frequency of 
telework on those outcomes are examined in this section.

The results are conducted using panel data for December 2020, April/May, and 
September/October 2021 in all cases. The results are based on a random-effects 
ordered probit regression model that accommodates endogenous covariates in all 
cases, because the frequency of telework, which is the primary explanatory vari-
able, is affected by other variables. Continuous, binary, and ordinal endogenous 
covariates are allowed.

This study investigates four types of frequency of telework: (1) almost 100%, 
(2) 50% or more, (3) less than 50%, and (4) irregular. Four types of telework 
frequency are considered explanatory variables for outcomes such as job satisfac-
tion, life satisfaction, and satisfaction of childcare, and dependent variables are 
affected by demographic factors, such as gender, age, and academic background, 
which were also discussed in the previous studies mentioned in this paper. Vari-
ables of employment status, occupation, and industry are controlled to estimate 
the frequency of telework.

The effects of telework on Job satisfaction are statistically analyzed in Table 2. 
The dependent variable job satisfaction is on an 11-point Likert scale. All coeffi-
cients of the frequency of telework were positive ([2] [3] [4]: < 0.01, [1]: < 0.05). 
In addition, the estimation results indicated that the effect of telework on job sat-
isfaction was the largest in the case of less than 50% ([3]).

The estimation results of life satisfaction are shown in Table 3. The depend-
ent variable life satisfaction is on an 11-point Likert scale which is controlled by 
gender, age, living alone, married or not, and use of SNS. Those variables pos-
sibly influenced life satisfaction. The negative coefficient of the use of SNS (1: 
using everyday ~ 5: not using) suggested that it was positively correlated with the 
frequency of telework.
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All coefficients of the frequency of telework were positive ([5]– [8]: < 0.01). The 
effect of telework was the largest in the case where the frequency of telework was 
less than 50% ([7]). This result was the same as job satisfaction.

The results obtained in the estimations of job and life satisfaction indicated that 
the optimum frequency of telework was the case in less than 50% ([3] in Table 2; [7] 
in Table 3).

The effects of telework on job satisfaction were analyzed exclusively in the case 
of regular employees (Table  4) and the case of non-regular employees (Table  5). 
Comparing regular and non-regular employees, the effects of implementing tel-
ework could be well observed in regular employees. The coefficient of frequency of 
telework was the largest, and every four cases were statistically significant ([10] [11]
[12]: < 0.01, [9]: < 0.05) in the case of regular employees (Table 4).

In the case of non-regular employees, only [15][16] were statistically significant 
(: < 0.1) in Table 5. Implementing telework possibly increased job satisfaction in the 
low frequency of telework (less than 50%, irregular), not in the high frequency.

Life satisfaction of regular employees was estimated by the frequency of tel-
ework, controlled by gender, age, living alone, married or not, and the use of SNS 
(Table 6).

All coefficients of the frequency of telework were positive ([17]–[20]: < 0.01). 
The effect of telework was the largest in the case where the frequency of telework 
was less than 50% ([19]); however, it was almost the same as the case where the fre-
quency of telework was irregular ([20]).

Life satisfaction of non-regular employees was estimated by the frequency of tel-
ework, controlled by gender, age, living alone, married or not, and the use of SNS 
(Table 7).

In the case of non-regular employees, only [23][24] were statistically significant 
(: < 0.1) in Table 7. Implementing telework could increase life satisfaction in the low 
frequency of telework (less than 50%, and irregular), not in the high frequency, the 
same as in the case of non-regular job satisfaction in life satisfaction.

The effect of telework on the satisfaction of childcare determined by gender 
was examined in Tables  8 and 9. Every case, except for the case where the fre-
quency of telework was less than 50%, showed statistically significant ([21]: < 0.05, 
[22]: < 0.01, and [24]: < 0.1) and in males (Table 8). The largest effect of telework 
was seen in the case of 50% or more (Table 8). In females, only the case of less than 
50% was statistically significant ([31]: < 0.01) (Table 9). The estimation results were 
entirely different by gender.

4  Discussion

The results show that the effects of the frequency of telework on job/life satisfaction 
have an inverted U-shaped curve where the optimum frequency was in the case of 
less than 50% telework. Comparing the results gained in this study with similar pre-
vious studies, the remarkable point is clarified.

Golden and Veiga [14] showed that the relationship between the extent of tel-
ecommunication and job satisfaction was specified as curvilinear in an inverted 
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U-shape. Kazekami [16] also estimated labor productivity on the assumption of 
the inverted U-shape.

On the other hand, this study does not assume the inverted U-shape. This point 
differs from Golden and Veiga [14] and Kazekami [16].

Minetaki [18] stated that the effect of telework on job satisfaction was the 
strongest in the case that time spent teleworking was more than 10 to 30  h a 
month, investigating cases where teleworking hours per month were (1) more 
than 0, (2) more than 10 to 30, (3) more than 30 to 60, and (4) more than 60. 
Engaging in telework for more than 30  h a month had a negative effect on job 
satisfaction. The effect of telework on labor productivity was maximized when 
teleworking for more than 30 to 60 h a month. The common point of this study 
and Minetaki [18] is to indicate the existence of the optimum frequency or hours 
of telework which is treated as an endogenous variable in estimation.

Researching the difference between regular and non-regular employees is one 
of the particularities of this study. Although the results in regular employees were 
expected, the results that the effects of telework on job and life satisfaction could 
be observed even in the lower frequency cases in non-regular employees were 
emphasized. In future studies, it will be necessary to identify what kinds of occu-
pations are suitable for teleworking in non-regular employees.

The effect of telework on childcare satisfaction was found to be different by 
gender, with a higher percentage frequency in males than in females. The results 
of this study suggest that the burden of childcare is reinforced in females if the 
frequency of telework is higher and the satisfaction of childcare does not increase; 
in contrast, the satisfaction of males increases with a higher frequency of tele-
work, because males were not mainly responsible for childcare before implement-
ing telework in Japan.

5  Conclusions

The following conclusions were obtained from the statistical analysis:

(1) A positive relationship between job/life satisfaction and the frequency of tel-
ework was statistically verified.

(2) The effect of telework on job/life satisfaction was found to be largest in the case 
where its frequency was less than 50%.

(3) The job/life satisfaction of regular employees was affected by the frequency of 
telework in all cases. For non-regular employees, its effects were examined in 
the lower frequency cases of less than 50% and in the irregular case.

(4) The increase in childcare satisfaction by telework was examined in male employ-
ees, except for the case where the frequency of telework was less than 50. The 
largest effect of telework was seen in the case of 50% or more. The childcare 
satisfaction of females did not increase in the case of less than 50%. The results 
were different by gender.
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Those above conclusions can be helpful for policymakers in Japan to promote 
work-style reform. Such reform is currently being examined by the Japanese gov-
ernment and telework is being implemented. However, as this study clarifies, 
female employees most likely will not feel job/life satisfaction from telework if 
childcare responsibilities do not change. The inequality between regular and non-
regular employees is also a social problem in Japan. Non-regular employees were 
shown to enjoy the benefit of telework to some extent. If the Japanese government 
makes use of the results in this paper, it should approach the companies which 
have not yet implemented telework for non-regular employees.

This study had several limitations. For example, an analysis by occupation was 
not done. In this study, occupation is used as a control variable for the frequency 
of telework and the estimations should be conducted by category of occupation. 
Also, the data on the number of children and age of children have not yet been 
utilized for statistical analysis. In future studies, it will be necessary to identify 
what kinds of occupations are suitable for teleworking in non-regular employees.
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