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Abstract
Purpose – The relations telework-work interference with the family (WIF), telework-family interference with
work (FIW), and telework-performance have been widely studied; however, results of different investigations
are contradictory. This may be related to third variables that moderate the effect of relations. The purpose of
this paper is to analyze the moderating effect of worker responsibilities outside of the work environment on
telework-FIW and telework-WIF relations, as well as the moderating effect of control by the supervisor
on teleworkers in the telework-performance relation.
Design/methodology/approach – A total of 92 teleworkers were interviewed, and 72 non-teleworkers who
work in four public institutions. Non-teleworkers work in the same departments as teleworkers, and carry out similar
functions. In addition, 33 supervisors were interviewed who evaluated performance of both groups. Hierarchical
lineal regression analysis models were used to evaluate the influence of telework on the dependent variables.
Findings – The results obtained reveal that where there are low-responsibility levels, teleworkers present a
lower FIW than non-teleworkers; however, with high levels of responsibility, teleworkers show higher FIW.
Additionally, supervisors’ control of teleworkers was found to have a negative effect on their pro-activity and
adaptability to tasks.
Originality/value – The findings provide new empirical evidence about the effect of moderating variables
in the relation between telework-work-family conflict and telework-performance. Besides the results provide
practical and useful implications to organizations that implement telework programs.
Keywords Performance, Telework, Work-family conflict, Teleworkers, Moderator variables
Paper type Research paper

Introduction
Several studies have investigated the effects of telework on family-work relations, and on
work performance, but in spite of this, the effects of telework are not clear, given that results of
the different studies are contradictory. For instance, some researchers emphasize the
benefits telework has on work-family balance (Hill et al., 2003; Allen, 2001; Gajendran and
Harrison, 2007), while others encounter opposite results (Ordoñez 2012; Kossek et al., 2006,
Vittersø et al., 2003; Lapierre and Allen, 2006). The findings of studies about the effect of
telework on worker performance also show diverse results. Golden and Veiga (2008),
Harker Martin and MacDonnell (2012), Dutcher (2012) and Mekonnen (2013) found that
the telework tends to increase worker performance, while Kossek et al. (2006) and Golden et al.
(2008) did not find a significant relation between telework and worker performance. Gajendran
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and Harrison (2007) even carried out a meta-analysis of 38 investigations, and did not find
positive effects of telework on worker performance. At the same time, O’Neill et al. (2009), and
Grant et al. (2013) warn of different psychological and environmental factors that can have a
negative effect on productivity when work is carried out at a distance.

The discrepancies found between results of various studies may be based on different
variables that eventually moderate telework effects (Sullivan, 2012). For this reason, some
researchers emphasize the need to have information about the circumstances that lead telework
to have positive effects for teleworkers, and which circumstances lead telework to have negative
effects on different response variables (Madsen, 2011; Sullivan, 2012; Shockley and Allen, 2007).

Given the discrepancy of results and the need carry out in-depth studies of this situation,
the present study is intended to analyze the moderating effect of responsibilities of individuals
outside of the work environment on the relation between telework and work-family and
family-work conflicts. This analysis was previously addressed by Shockley and Allen (2007),
but their study was focused only on women, and they did not use a control group to compare
telework effects, which is done in this investigation.

I will also analyze whether control of teleworkers by supervisors moderates the relation
between telework and performance. Some authors have indicated that methods based on
control must be set aside for telework to be more effective (Wiesenfeld et al., 1999; Pyöriä, 2011);
however, the present study will assess this empirically.

Interaction between responsibility and telework on work-family conflict
Persons tend to perceive telework as a factor that facilitates child care and organization of
household chores (Hilbrecht et al., 2008; Ammons andMarkham, 2004; Crosbie andMoore, 2004).
These perceptions can be supported by the results of scientific analysis. Some research indicates
that the telework has a positive effect on the work-family balance (Hill et al., 2003; Allen, 2001;
Gajendran and Harrison, 2007), because it has the potential to provide autonomy and flexibility
for persons to carry out leisure activities and fulfill their family duties. Evidence obtained by
Baruch (2000) showed that teleworkers experience less stress because they are better able to
tend to urgent family affairs. In addition, persons gain free time that they can invest in family
and household chores, given that they save commuting time from their home to their office
(Baruch, 2000; Noonan et al., 2007). DuBrin (1991) observes that work satisfaction may be
increased when persons have flexibility for dealing with household and family responsibilities.

The level of responsibilities individuals have in their home may have an influence on
telework effects. Shockley and Allen (2007) showed that when persons have more family
responsibilities, space and time flexibility generates positive results on the family-work
balance, but when there is a low level of responsibility, the results are negative. According to
the authors, it is possible that persons with greater responsibilities have experienced high
levels of conflict between work and family, and telework helps them get reorganized, but
those with a low level of responsibility tend to become disorganized. Consistent with these
findings, Madsen (2011) mentions several studies in which it was determined that persons
with children report stress reduction thanks to telework. This may be associated with the
fact that telework facilitates handling household chores and child care (Sullivan and
Smithson, 2007). Given that some authors have indicated a positive impact of telework on
work-family balance because it provides flexibility for organizing family and personal
responsibilities with work responsibilities, and the evidence of Shockley and Allen (2007) in
this regard, the following hypotheses are proposed:

H1a. Teleworkers with greater responsibilities outside of the work environment are
able to reduce family interference with work (FIW).

H1b. Teleworkers with greater responsibilities outside of the work environment are
able to reduce work interference with the family (WIF).
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Interaction between control by supervisors and telework on work performance
Favorable job attitudes like commitment (Harker Martin and MacDonnell, 2012;
Desrosiers, 2001) and motivation (Hill et al., 2003) are exchanged in reciprocity for a more
flexible work arrangements. These attitudes can promote positive outcomes as individual
competence, pro-activity and adaptability to changes in the tasks. However, if the supervisors
do not give autonomy enough to work independently or does not trust in its employees and
they are controlling its actions, it could not diminish the positive attitudes and performance.
The job autonomy is an determinant of pro-activity outcomes (Frese et al., 1996) and make the
people more receptive to change because they feel more able to control the work outcomes
(Parker and Sprigg, 1999). Besides, supervisor trusting on employee promotes behaviors
beyond the formal expectative and productivity (Deluga, 1994; Atuahene-Gima and Li, 2002;
Nyhan, 2000). Desrosiers (2001) have found that it is important the employee feels
organizational support when they telework, because it promotes positive outcomes. Therefore,
the autonomy, trust and support that the supervisor give to teleworks can influence the effect
of telework on performance.

Additionally, Dahlstrom (2013) states that democratic and non-authoritarian leadership
focused on relations rather than on tasks is required, because telework success depends on
communication, confidence and support provided by supervisors. Consistent with this,
Wiesenfeld et al. (1999) pointed out that methods of control for worker supervision may be
dysfunctional for teleworkers. At the same time Pyöriä (2011) and Golden (2009) indicated
that supervisors must set aside traditional control-based management and focus more
on results-based management for telework to function. This conclusion is supported by
Mello (2007), who states that the adequate functioning of telework depends on a supervisor
feeling comfortable delegating responsibilities for the entire work unit and allowing
employee discretion with respect to the way he or she completes work assignments. On their
part, Kowalski and Swanson (2005), and Dimitrova (2003), agree that the level of control
exerted by supervisors is a determining factor for telework success. Malhotra et al. (2007)
even mention that one of the most common reasons for failures of telework programs is the
perception of directors that employees must be constantly supervised to assure that they are
always busy. In addition, Sullivan (2012) states that one of the challenges for telework to
continue growing is changing supervisors’ fear of losing control of their workers if they
cannot oversee them visually.

Since different authors support the point of view that telework requires supervisors who
trust their workers and set aside control-based management, the present paper analyze if
the supervisors control on teleworkers moderates the relation between telework and three
variables that Griffin et al. (2007) use for measuring worker individual performance such as
task proficiency, task pro-activity and individual adaptability to tasks. Thus the following
hypothesis are proposed:

H2a. Telework has a positive effect on individual workers’ task proficiency when
supervisors control work of their subordinates less strictly.

H2b. Telework has a positive effect on individual task pro-activity (ITPA) when
supervisors control work of their subordinates less strictly.

H2c. Telework has a positive effect on individual adaptability to tasks when supervisors
control work of their subordinates less strictly.

Methodology
Sample and procedure
A letter was sent to the chiefs of telecommuting program of ten public institutions, in
order to find the institutions interested to participate in the study. The letter clarified the
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objectives of the study and invited the chiefs at a meeting to explain the details. Only four
institutions showed interest and provided contact information of their telecommuters and
not teleworkers who performed similar functions.

A total of 92 teleworkers were interviewed, and 72 non-teleworkers who performed
functions similar to those of the teleworkers. The information was collected in September
and October 2014. The 50 percent of the sample was composed by men, and the average
age was 40.13 years. In addition, 33 supervisors were interviewed who evaluated
performance of both groups.

The group of teleworkers is composed by individuals with a variety of professions
(e.g. Lawyers, Business managers, Psychologists, Agronomists, etc.) who work in four
public Costa Rican institutions, while the non-teleworkers group made up by individuals
who work in the same unit or department of the teleworkers. In addition, the
non-teleworkers had similar tasks to their teleworking co-workers; this allows
work-family conflict and performance to be compared between groups.

A self-administered questionnaire was applied to teleworkers and non-teleworkers with
questions about aspects related to work-family conflict, sociodemographic characteristics,
and other aspects related to the way in which they teleworked (for instance, amount of days,
control by supervisor, schedule flexibility, etc.). A self-administered questionnaire was
applied to supervisors of teleworkers and non-teleworkers to evaluate worker performance
during the last month.

An invitation with a link to the questionnaire was sent to participants, via electronic
mail. Eight days later a reminder was sent to those who had not responded. If after four
reminders they had not responded, they were contacted on the telephone to apply the
questionnaire directly, or to coordinate an appointment at their place of work, so that they
could answer the questionnaire in a self-administered manner.

Measures
Family-work conflict. This variable was measured using eight items of Gutek et al. (1991).
Four items measure WIF (for instance, “I am worried about my work during my free time”),
and four items measure FIW (for instance, “My personal duties are so numerous that they
keep me away from my work”). The response scale used for these items had four values: very
frequently, frequently, seldom, or never. Cronbach’s α forWIF was 0.83, and for FIWwas 0.76.

Performance. Griffin et al. (2007) created and validated a new model of work role
performance based on three dimensions: individual task behaviors, team member behaviors
and organization member behaviors. Each one of these dimensions has three
sub-dimensions. According to the authors, each sub-dimension may be used as an
independent scale. This investigation uses the three sub-dimensions of individual
task behaviors. These are as follows.

Individual task proficiency (ITP). This describes task fulfillment behaviors and the role
assigned to a worker. It was measured with three items of Griffin et al. (2007) plus an
additional item which was included to give strength to the construct “Completes tasks or
chores in the allotted time.” The response scale has a range of 1-5, where 5 represents the
most positive rating. The value of Cronbach’s α was 0.92.

ITPA. This describes whether a worker has the initiative to propose and look for better
ways to carry out his or her tasks. It is also measured with three items. The response
scale has a range of 1-5, where 5 represents the most positive rating. The value of
Cronbach’s α was 0.87.

Individual adaptability to tasks (ITA). This describes whether a worker responds correctly
to changes in his or her tasks. It is measured with three items. The response scale has a range
of 1-5, where 5 represents the most positive rating. The value of Cronbach’s α was 0.89.
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Telework (TEL). Teleworkers were assigned the code 1 and non-teleworkers were
assigned the code 0.

Control (CTR). The code 1 was assigned to those cases when teleworkers perceived that
their supervisor was constantly or occasionally monitoring (high control) them during their
work, and code 0 if they perceived that their supervisor almost did not monitor them while
they teleworked, or not monitored them at all (low control).

Responsibility (RE). An indicator was constructed to measure the level of responsibility
individuals have outside the work environment, based on the following items:

• has children younger than 13;

• must carry out chores related to care of some relative or loved one due to old age,
disease or another reason;

• is currently studying (for a high school diploma, or for a bachelors, masters or other
degree); and

• percentage of household chores he or she carries out at home (cooking, washing,
cleaning, ironing, etc.).

The three first items were coded with a 1 if the person was living the indicated situation and
0 if he or she was not living that situation. The fourth item was coded between 1 and 0,
where 0 corresponded to an individual who carried out 0 percent of household chores, and
1 corresponded to a person who carried out 100 percent of his or her household chores.
The indicator was constructed by averaging the score obtained in the four items and then
multiplying it by 100. Scores therefore range between 0 and 100, where 100 is the highest
level of responsibility.

Control variables. Four variables are controlled for, which could confuse the effect of
independent variables on dependent variables. They are: gender (where woman¼ 1 and
man¼ 0), age (current age), time in months of working under the current supervisor
(T.SUP), time in months of working in the institution (T.INS), institution for which he or she
works (PJ: The Judicial Branch, PROCU: Attorney General’s Office, FITO: Plant Protection
Services of the Ministry of Agriculture and Livestock Breeding, and CNFL: the National
Power and Light Company.

Data analysis
Hierarchical lineal regression analysis models were used to evaluate the influence of
telework on the dependent variables, following Baron and Kenny (1986) method. Thus, in
the first step the control variables was added, then in a second step the variables with direct
effects, and finally the moderator variable (Baron and Kenny, 1986). Compliance with the
assumption of homoscedasticity was evaluated for each model, using the Breusch-Pagan
test at 10 percent significance. In models that used WIF, FIW and ITPA as dependent
variables, the null hypothesis of Breusch-Pagan test was not rejected, so the
homocedasticity assumption is approved. When ITP and ITA are the dependent
variables, the assumption of homocedasticity is not met. In these cases, Huber and White
Robust-Error calculation was applied to the models, as stands Freedman (2012). Data
analysis was performed on the software R.

Results
Table I presents the averages, standard deviations, and correlations among the variables
studied. Table II presents the results of the hierarchical regression model with which H1a
and H1b are evaluated. It is important to mention that the variable responsibility was
standardized to prove the moderating effect, as suggested by Cohen et al. (2003). The data
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obtained from these first models show that the telework variable does not have a significant
effect on WIF and FIW; it is, however, shown that the effect of telework on FIW changes
according to the level or responsibility individuals have outside of the work environment
(B¼ 0.19, po0.05). As can be seen in Figure 1, telework helps reduce FIW when the level or
responsibility is low, however, when the level of responsibility is high, teleworkers show a
higher level of FIW.

Table III presents the results of testing H2a-H2c. Data were divided into two groups
to apply the models. The first group consists of teleworkers who responded that they
were monitored constantly or occasionally by their supervisors during their work,
and their co-workers who do not telework, which makes up the control group. The second
group consists of teleworkers who responded that they were not monitored or monitored
only occasionally by their supervisors while they worked, and their co-workers who
did not telework.

WIF FIW
Variable Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Step 1
Age 0.01 0.01 −0.01 −0.03 −0.02 −0.05
Gender 0.33** 0.32** 0.33** 0.14 0.15 0.18*
T.SUP 0.13 0.14 0.15 0.10 0.10 0.11
T.INS −0.02 −0.02 −0.01 −0.11 −0.10 −0.08
CNFL 0.11 0.12 0.11 0.03 0.05 0.03
PROCU 0.17 0.20* 0.16 0.16 0.18 0.10
FITO 0.03 0.03 0.02 0.23** 0.24** 0.21*

Step 2
Telework (TEL) 0.00 −0.01 −0.10 −0.12
Responsibility (RE) 0.09 −0.06 0.11 −0.23

Step 3
TEL×RE 0.18 0.38**
R2 0.15 0.15 0.16 0.08 0.10 0.14
Adjusted R2 0.11 0.10 0.11 0.04 0.05 0.09
F 3.80** 3.09** 2.98** 1.99 1.97 2.66**
df 156 154 153 156 154 153

Notes: Values represent standardized coefficients. *po0.05; **po0.10

Table II.
Hierarchical

regression analysis
for WIF and FIW
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Hierarchical regressions are applied to each group, which explain the telework effect on the
three performance variables analyzed. The results support H1b, given that the group of
teleworkers who are not monitored or monitored only occasionally by their supervisors
show greater pro-activity than the control group (B¼ 0.24, po0.05), while teleworkers who
are monitored more by their supervisors do not show significant differences with respect to
the control group (B¼−0.10, pW0.05). H2b is also supported because teleworkers who are
monitored only occasionally or not at all, show significant differences in terms of
adaptability to tasks compared to individuals in the control group (B¼ 0.24, po0.05).

Differences regarding individual proficiency are not found between those who telework
and those who do not, both for those who are highly monitored (B¼−0.14, pW0.05) and for
those who are not monitored (B¼ 0.09, pW0.05).

Discussion and conclusions
Given the differences found in the results of several investigations about the impact
of telework on work-family balance and worker performance, the present study analyzed
two possible variables that could moderate those relations. Specifically, it proposed that the
level of responsibility individuals have outside of the work environment moderates
telework-FIW and telework-WIF relations. The study also analyzed if the level of control
over teleworkers exercised by supervisors affected the relation between telework and
individual performance.

Regarding the first hypotheses, the results obtained showed that teleworkers with a
higher level of responsibilities have a higher FIW, contrary to H1a and findings by
Shockley and Allen (2007). According to them, telework provides flexibility for organizing
family and personal responsibilities with work responsibilities, however, teleworkers
participating in this study do not have the flexibility to carry out their tasks on a schedule
defined by themselves (77 percent indicate having little or no flexibility for teleworking on
their own schedules). They are therefore prevented from taking care of non-work activities
at the time that is most convenient for them, just as those who work at their office. It may
even be possible that being at home brings about more conflicts because many times
relatives or friends do not understand that the individual is not available to take care of
other matters (Kossek et al., 2006).

To evaluate H2a-H2c, the relations between telework and three individual performance
variables proposed by Griffin et al. (2007) were analyzed: individual proficiency, pro-activity
and adaptability to tasks. These relations were evaluated in two groups. The first consists
of teleworkers who are monitored frequently or occasionally by their supervisors, and the
corresponding non-teleworkers who carry out similar functions as teleworkers. The second
group consists of teleworkers who are almost not monitored or not monitored at all by their
supervisors, and non-teleworkers who make up the control group.

The results obtained do not support the hypothesis proposed concerning the individual
proficiency variable (H2a). Of the three performance measurements, this is the most similar
to measurements used in other studies of telework (Golden and Veiga, 2008; Hurd, 2010;
O’Neill et al., 2009; Kossek et al., 2006), because also assesses adequate compliance with rules
and formal tasks. Based on these types of measurements, Gajendran and Harrison (2007)
had already proposed that after 20 years of telework research, data about its influence on
worker effectiveness were not conclusive. Sometimes the research shows positive influence
and sometimes not. This situation may be related to the type of task carried out by the
individuals studied. According to Dutcher (2012), telework has a positive impact on
performance in creative tasks, but this is not the case in tasks that require little creativity.

With respect to pro-activity, the H2a proposed is supported, given that teleworkers
who are more monitored do not show significant differences with respect to
non-teleworkers, while teleworkers with a low-control level show a greater pro-activity
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than non-teleworkers. There is evidence indicating positive effects of worker autonomy
and trust from supervisors on variables that are closely related to pro-activity, such as
entrepreneurship and innovation (Moon, 1999; Denti and Hemlin, 2012; Bakovic et al., 2013).
Therefore, it is not surprising that individuals that have flexibility to work from their
homes, and are trusted by their supervisors, are sufficiently empowered to become more
pro-active in their work.

With respect to adaptability to their tasks, H2c is supported, given that teleworkers with
low control showed significant adaptability differences as compared to the non-teleworker
group, while teleworkers with high control did not show differences in terms of adaptability.
Telework implies substantial changes for workers; for this reason it is expected that those
who telework will develop a greater capacity to adapt to other organizational changes.
However, if supervisors are constantly monitoring their work, this may reduce teleworkers’
interest in adapting, or otherwise limit the possibility that workers learn to confront new
situations independently.

Practical implications
Workers and organizations should be aware of the responsibility degree that possible
teleworkers possess outside the workplace, especially if telecommuting mode will not allow
the flexibility to work in the schedule of convenience. For this reason, organizations must
establish mechanisms to evaluate the living conditions of the worker before including it in
the modality of telecommuting. In that sense it is important to investigate the
responsibilities of the subject in the home, if he or she is in charge of caring for other
people, for example, children or older adults, and of course if it coursing some kind of study.
These variables can largely define the burden of responsibilities that subjects have.

If a subject has broad responsibilities, the organization and the subject should
define together possible strategies to prevent FIW. Two strategies that can help are: the
evaluation and strengthening of the individual time management ability (Kossek et al., 2006;
Osnowitz, 2005), and the appropriation and legitimation of a quiet space to work in the home
(Fonner and Stache, 2012). Thus, if the subject has a large load and few skills to manage the
time, it may require some type of training on time management, before sending it to
telework. Besides, if the subject does not have an adequate space conditions at home
for teleworking, may require a conditioning of their workspace. Take possession of a space
in the home to work could help reduce the interruptions of their personal responsibilities in
the life, partly due to the fact that one of the main symbols used by persons to separate the
work and the family environments is physical space (Fonner and Stache, 2012).

Telework programs must also train supervisors to set aside traditional control-based
management. Piskurich (1998) points out that supervisors and workers spend an excessive
amount of time reviewing what they are doing at home, instead of focusing on reviewing
completed work. Supervisors should thus focus on developing worker evaluation
mechanisms based on objectives and goals, so that what is monitored is the quality of
completed products and compliance with deadlines. Although supervisors must set aside
control, they cannot lose sight of the need for communication, given that this is an equally
necessary mechanism for telework to function properly (Pyöriä, 2011; Mello, 2007).
Given this situation, it is also important that the organization has identified those
supervisors who are more controllers, because if they are to take charge teleworkers can
harm them in terms of pro-activity and adaptability. As mentioned above, these supervisory
styles should be made aware of the negative effect that can generate on the worker.

The trust that must be shown in teleworkers cannot be disregarded either, so that they
can act with flexibility while they telework, which may lead to higher levels of pro-activity
and adaptability to changes. In this way a constant communication should be maintained
but focused on coordinating and not controlling.
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Limitations and future research areas
It is important to highlight that the sample for the study is mostly made up by individuals
who telework for short periods of time (the average time of teleworking of individuals in
the sample of the study is 1.9 days of a total of 5 work days in a week). It is therefore
relevant to verify if the effects found are replicated or change in populations that telework
more intensively.

To analyze telework effects with greater methodological rigor, it is necessary to create an
experimental design. However, this is not always possible with the topic of telework. If a
quasi-experiment is carried out, it would be useful to have response variable measurements
before the individual starts teleworking. This was not possible in the present investigation
because the individuals had already been teleworking for some time when evaluations were
carried out – on average; they had teleworked for 22.6 months.

Another limitation is that the number of individuals in the experimental group is larger
than that in the control group, because in some departments where more than one individual
was teleworking, there was a smaller number of non-teleworkers who performed functions
similar to those of teleworkers. In spite of this limiting factor, it was assured that every
teleworker had a counterpart properly representing the counterfactual.

This study analyzed the impact of control by supervisors, but there are several variables
related to the management style of supervisors, which may also influence telework effects,
and they must be analyzed in further investigations. These include communication between
supervisor and worker, transactional leadership exercised by supervisors, and empathy
between supervisor and worker.

With respect to the impact of responsibility on telework, it is necessary to analyze
triple interactions arising from combining telework-responsibility, time management
ability,or, telework-responsibility and possible methods to separate family chores and
work duties.
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