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Abstract.
BACKGROUND: The COVID-19 pandemic affected the work environment worldwide and forced companies to adopt work
from home (WFH) suddenly.
OBJECTIVE: This study aims to identify factors that influence productivity in the WFH modality, considering the Brazilian
scenario in the COVID-19 context.
METHODS: The approach used was a Delphi method with 19 specialists in the subject. Three rounds were conducted; in
the third round, specialists indicated how the factor influences productivity through a scale. For the data collected in this last
round, data was analysed via Grey Relational Analysis technique.
RESULTS: The results indicated that 17 factors could influence productivity in the WFH modality in the analysed context.
Comparatively, the five factors with more capacity to influence productivity are 1) Availability of adequate equipment and
peripherals to develop the work activities; 2) leadership support; 3) The adequate place to develop work activities; 4) Internet
and electricity supply stability; and 5) Clarity from the collaborator regarding their role in the company, responsibilities
and activities to be developed. The frequency analysis indicated that factors affect at least moderately productivity in WFH
modality.
CONCLUSIONS: This article contributes to increasing knowledge associated with the WFH modality in the context of
the COVID-19 pandemic. The information present here can be used by academics and managers, even in a post-pandemic
scenario, to debate productivity in remote work modalities.
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1. Introduction

The COVID-19 pandemic provided abrupt changes
in people’s lives, transforming personal and profes-
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sional aspects [1–5]. Regarding professional aspects,
companies were forced to adjust their organisational
practices [6–10]. Many organisations were forced to
implement alternative workspaces to satisfy the social
distancing requirements [1, 11, 12]. For administra-
tive areas, to maintain their operations and avoid
greater dissemination of the virus, companies opted to
abruptly adopt the work from home (WFH) modality
[6, 7, 13–21]. Few organisations had already devel-
oped initiatives related to WFH before the COVID-19
pandemic. These companies had the opportunity to
apply the work modality in a planned and strategic
form [18]. However, there was no time for planned
actions and pilot testing, not even time to reflect [22].
The mentioned context needs to be included in future
classes about companies administration to debate
with students and future professionals the importance
of human factors and ergonomic in the organization
of the activities [23].

WFH is a work modality when activities are
performed at home, distant from the company’s tra-
ditional workplace; the collaborators are located in
different geographic locations [24–26]. The evolution
of this kind of work modality is due to informa-
tion technology and telecommunication, which allow
people to work remotely [2, 7, 27–33]. Nowadays,
communication software such as MSTeams, ZOOM,
Google Meet, among others, allow collaborators of
a company to have videoconference calls, conversa-
tions and organise meetings with high productivity
and efficiency [22, 34, 35].

Analysing the evidence-based literature makes it
possible to see positive and negative points regarding
WFH. Focusing on positive aspects, several authors
highlight that using this modality, it is possible
to improve workers’ satisfaction and productivity
[22, 25, 36–40]. More specifically, it is possible to
increase well-being and reduce fatigue associated
with commuting, a less stressful work environment,
a better balance between work and family life [36,
38], and autonomy [39, 40]. For the companies, it is
expected a significant cost reduction and productivity
gains. Lastly, the public sectors expect a reduction in
the social costs in commuting, environmental pollu-
tion and urban congestion [22, 25, 38, 40].

Despite the benefits mentioned, the evidence-
based literature also highlights some disadvantages.
One of the most significant challenges is delimiting
the boundaries between professional and personal life
[4, 21]; in other words, coping with family commit-
ments and work has become one of the most critical
challenges for remote workers [36]. Work invades life

domains because the worker has access to technology
all the time [21, 41]; at the same time, family mem-
bers demand more time, attention and care, since they
are at home the whole day [15]. It is essential to high-
light that some workers spend more time performing
activities at home than office time [42], evidencing
productivity loss. In addition, social isolation, conse-
quent psychological challenges, lack of management
and technical support, and other possible aspects need
to be considered [28].

According to some authors, the adequacy of
workspace to develop the activities also needs to
be considered when productivity is analysed [43,
44]. The comfort of the environment, temperature
and air renewal, the illumination conditions, noise
levels control, the ergonomic conditions of the fur-
niture, and technological infrastructure are essential
elements to consider [43, 45, 46]. Of course, these
aspects influence administrative and human relations
and have consequences in psychological conditions
[43]. Toniolo-Barrios and Pitt [4], mentioned that
during the first months of the COVID-19 pandemic,
workers were forced to improvise their furniture in
office desks rapidly where a living room, bedroom,
and kitchen became shared places (few people had
dedicated offices in their houses). In addition, family
members needed to share IT equipment and acces-
sories [6] and the cost of the internet and energy
supply increased when compared before the pan-
demic [6, 47].

In summary, while the WFH can provide some
advantages, especially in the COVID-19 pandemic
there were a series of challenges that people had
to face associated with managing work and children
care, household chores and general family demands,
among other activities [4, 6]. All aspects influence
the collaborator’s productivity [6, 18, 20] and need
to be better analysed, evidencing a research gap.

Before the enforced adoption of WFH in the
COVID-19 pandemic, some author such as Choud-
hury et al. [48] already debated how remote work
influence productivity. However, the evidence-based
literature before the pandemic regarding WFH gen-
erally focused on more planned company projects,
with elements and variables more controlled; in this
sense, productivity could be analysed in a more prag-
matic form. Productivity in WFH in the COVID-19
pandemic context is more complex and volatile and
it needs to consider that most companies did not
have time to plan the transition to this modality.
In this scenario, it is essential to identify the fac-
tors that influence productivity in a specific moment



E.A. Rodrigues et al. / Productivity analysis in work from home modality 41

Fig. 1. Stages of the research.

not planned as the COVID-19 pandemic, evidenc-
ing a research gap to be explored. Considering this
context and aiming to contribute to the knowledge
base, this study’s main purpose is to identify fac-
tors that influence productivity in WFH, considering
the Brazilian scenario in pandemic context. A Del-
phi approach with specialists familiarised with the
subject was used.

In addition to this expanded introduction that
presented the theoretical background about WFH
advantages and disadvantages, this article presents
additional three sections. Section two is dedicated to
presents methodological procedures, allowing read-
ers to understand all aspects carried out to reach
results. Section three presents the results, associated
debates and limitations of the study. Section four
presents the conclusion and final considerations.

2. Methodological procedures

Cooper and Schindler [49] mentioned that it is
essential to develop well-defined stages to reach reli-
able results in a study. In this sense, five stages were
defined to carry out this research, as presented in
Fig. 1.

A bibliographic research characterised the first
stage to understand better the COVID-19 impacts
on companies, WFH modality aspects and produc-
tivity influences. For this purpose, articles were
searched on scientific basis using the following
terms and their combinations: “productivity”, “tele-
work", “work from home”; “remote work” and
“COVID-19". Synonyms also were used. The follow-
ing international scientific database was consulted
“Emerald Insight”; “Science Direct”, “Scopus”,
“Web of Science”, “Springer” and “Taylor and Fran-
cis”. It is essential to mention that with this search,
it was possible to note that productivity in the WFH

modality in the context of COVID-19 is a research
gap to be explored.

In the initial second stage, Delphi method proce-
dures were defined. Delphi is a method to generate
ideas or contributions regarding a specific theme
through a collective communication process [50, 51].
The process is composed of rounds. Generally, in the
first round, specialists present their opinion about a
theme; after this round, a moderator synthesize the
main ideas and present a panel to all participants
anonymously; based on information presented in this
panel, participants can maintain, complete or change
their opinion; the rounds continue up to a consen-
sus or no more change is required by the participants
[50–55]. Specifically, in this research, we conducted
rounds up to no more changes were required by par-
ticipants in their opinion. With a list of factors that
can affect productivity, and using the scale presented
in Table 1, participants finally indicated how each
factor affects productivity in the WFH modality. It is
essential to mention that two scores in each level were
planned to allow a fine adjustment in the participants’
responses if they desire.

All procedures planned and described above was
approved by an Ethics Committee, as recommended

Table 1
The scale used by specialists to indicate the influence of each

factor on productivity

Score Description

1 or 2 The factor in question hardly affects productivity in
the WFH modality

3 or 4 The factor in question little affects productivity in
WFH modality

5 or 6 The factor in question moderately affects
productivity in the WFH modality

7 or 8 The factor in question strongly affects productivity
in the WFH modality

9 or 10 The factor in question severely affects productivity
in the WFH modality
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by Brazilian Law for research with people involve-
ment. As will be better described in section four, 25
specialists manifested their opinion; however, only 19
specialists continued up the last round. The literature
argues that some participants dropouts are common
during Delphi method rounds [50, 53, 55, 56]. To
facilitate data management, the Google Forms plat-
form was used to collect and store the data. The 19
specialists’ group was composed of 14 managers or
senior directors and 5 PhD academics who have expe-
rience in remote management during the pandemic or
study on the theme.

For data analysis, three techniques were used. For
the rounds in the Delphi process in which special-
ists debated the factor influencing the productivity in
WFH modality, the technique used was content anal-
ysis according to Elo and Kyngäs [57] guidelines.
According to these authors, it is necessary to select the
unity of analysis in the preparation phase and verify
if the data make sense. Elo and Kyngäs [57] explain
that a unit of analysis can be a word or a phrase. In our
study, the unity of analysis is the factors that influ-
ence the productivity in WFH. In the second phase,
researchers need to choose an approach (inductive or
deductive) [57] and we opted to conduct our analy-
sis considering the inductive approach. In this kind
of approach, researchers begin to analyse informa-
tion without pre-defined categories; the categories
are consequences of the analysis and appear with
the evolution of analysis. The inductive approach
included the following steps: open coding, coding
sheets, grouping, categorisation and abstraction. With
this information, a model of conceptual map can be
defined, if this was the purpose of the researchers
[57].

For the last round of Delphi, data was col-
lected via a scale, and then, we have quantitative
data. We decided to analyse this kind of data via
frequency analysis and Grey Relational Analysis
(GRA), according to Kuo et al. [58]. This technique
allows to order variables comparatively; in our case,
it will be possible to order comparatively factors that
affect productivity in the WFH modality.

According to Kuo et al. [58], the first step to calcu-
late Grey Relational Analysis is to structure a matrix
with data considering scores given by the specialists,
in our case, scores to each factor that affect productiv-
ity in WFH modality. In the sequence, it is necessary
to normalize the scores on a scale from 0 to 1. For
this, we decide to use Equation 1 [58] (note: we do
not have criteria; we have respondents; then normal-
ize criteria is both possible and results need to be
considered according to it)

Xij =
Yij−Min{Yij, i=1, 2, . . . , m}

Max{Yij, i=1, 2, . . . , m}−Min{Yij, i=1, 2, . . . , m}
for i=1, 2, . . . , m j=1, 2, . . . , n (1)

The next step consists of calculating the differ-
ence of each element of the matrix normalised to
the reference sequence, using Equation 2. Following
the recommendation of [58], we chose as reference
sequence the X0j =1

�ij = X0j − Xij (2)

With value of �ij calculated, it is possible to calcu-
late Grey Relational Coefficient (�) via Equation 3. In
this study, we decided to use as distinctive coefficient
(ρ) the value 0,5. The values of �max and �min are

Table 2
The factor that impacts productivity in WFH modality

Factor Description

F1 Level of overlap between personal and professional
life in the same environment

F2 The balance between personal and professional life
F3 Professional engagement and capability of

organising a work routine
F4 The adequate place to develop work activities
F5 Availability of adequate equipment and peripherals

to develop the work activities
F6 Internet and electricity supply stability
F7 The team leader capability in planning and

optimising the number of meetings (meetings
need to be pragmatic and maintain the flow of
information and pertinent decisions to work)

F8 Use level of tools that allow the fast exchange of
information among the collaborators during the
execution of the activities

F9 Collaborator familiarity with online platforms
dedicated to communication and remote work

F10 Clarity from the collaborator regarding their role in
the company, responsibilities and activities to be
developed

F11 Collaborator capability of self-learning in a remote
work environment

F12 Flexibility level granted to collaborator regarding its
work hours.

F13 Dissatisfaction on the part of collaborators due to
the development of activities at times not initially
planned.

F14 Lack of access to certain resources and information
that are available only inside the company
facilities

F15 Financial support from the company for that the
collaborator may bear the costs related to
developing the professional activities in the
remote environment

F16 Collaborator’s sense of belonging
F17 Leadership support
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calculated considering all values of �ij , calculated
via Equation 2.

εij = �min + ρ × �max

�ij + ρ × �max

(3)

Finally, the Grey Relational Grade (R) is calcu-
lated using equation 4. In this study, we adopted the
same weights for all respondents; then, the value cor-
responds to the average values obtained from the Grey
Relational Coefficient (�).

R = 1

n

∑n

k=1
εi (k) (4)

With values of R, the factors that affect productivity
were ranked and outcomes analysed.

3. Results and discussions

In this section, it is analysed the main results
obtained and they are debated considering the state-
ments presented in the literature. After two rounds,
the Delphi method made it possible to obtain 17 fac-
tors that affect productivity in the WFH modality,
in the participants’ opinion. (See these 17 factors in
Table 2).

As mentioned in the methodological procedures
section, in round three, participants evaluated the
factors considering the scale presented in Table 1.
An interesting information to be cited is that for all
factors analysed, at least 58% of the respondents
measured scores equal or greater than 5, indicating

that the factor in question affects at least moderately
productivity in WFH modality. Scores measured by
respondents were normalized, using equation 1, and
are presented in Table 3.

In the sequence, the differences for each value of
Table 3 from the reference sequence were calculated
and the results are presented in Table 4.

Using Equation 3 and values of Table 4, Grey Rela-
tional Coefficients (�) and Grey Relational Grade (R)
were calculated, as shown in Table 5.

The Grey Relational Grade values (R) were used
to comparatively order the factors that affect produc-
tivity, as presented in Table 6.

Comparatively, the factor with more significant
impact on the productivity of WFH modality was
the availability of adequate equipment and periph-
erals to develop the work activities (F5). With the
abrupt change to the WFH modality, not all work-
ers had time and resources to set of equipment at
home; once the technology becomes the only com-
munication channel among teams, the availability
of adequate equipment and peripherals to develop
work activities passed to influence the productivity
strongly. In addition, it is essential to remember that
with all family members at home, IT equipment (lap-
tops, tablets, printers), internet connection, desks to
work and study needed to be shared, as highlighted
by [6].

In the sequence, we have leadership support (F17).
Leadership behaviour-oriented and committed rela-
tionships and team development are critical factors
in overcoming the virtual environment’s challenges

Table 3
Score attributed by the respondents normalised to each identified factor

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15 F16 F17

R1 0.33 0.67 0.33 0.67 0.67 1.00 0.33 0.50 1.00 0.83 0.33 0.17 0.00 0.67 0.00 0.67 0.67
R2 1.00 0.83 0.17 0.50 1.00 0.50 0.50 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.83 0.83
R3 0.50 0.50 0.00 1.00 1.00 0.00 1.00 0.50 0.00 0.50 1.00 0.00 1.00 1.00 1.00 0.50 0.50
R4 1.00 0.43 0.43 0.57 0.71 0.71 0.57 0.57 0.57 0.86 0.57 0.14 0.71 0.57 0.00 0.86 1.00
R5 0.00 0.00 0.50 0.50 1.00 0.75 0.25 0.50 0.75 1.00 0.75 0.75 0.25 0.75 0.00 0.00 0.00
R6 0.50 0.50 0.50 0.25 0.75 0.50 1.00 0.25 0.75 1.00 0.50 0.00 1.00 0.50 0.25 1.00 1.00
R7 0.33 0.00 0.00 1.00 1.00 1.00 1.00 1.00 0.67 1.00 1.00 1.00 1.00 0.00 0.78 0.00 0.89
R8 0.25 0.00 0.25 0.25 0.50 0.25 0.50 0.50 0.25 0.75 0.75 0.75 1.00 1.00 0.50 1.00 1.00
R9 0.33 0.17 0.33 0.50 0.67 1.00 0.33 0.50 0.67 0.33 0.67 0.50 0.00 0.17 0.17 0.00 0.00
R10 0.43 0.71 0.57 1.00 1.00 1.00 0.71 0.71 0.29 0.86 0.71 0.86 0.57 0.00 0.29 0.29 1.00
R11 0.60 0.00 0.60 1.00 0.40 0.60 1.00 0.00 0.00 0.80 0.40 0.40 0.40 0.00 0.80 1.00 0.60
R12 0.67 0.33 0.67 1.00 0.33 0.33 0.33 0.33 0.33 0.00 0.33 0.00 0.33 0.33 0.67 0.67 1.00
R13 0.00 0.33 1.00 1.00 0.33 0.67 0.67 1.00 0.67 0.67 1.00 0.67 0.33 0.33 0.67 1.00 0.33
R14 0.67 1.00 0.00 1.00 1.00 0.33 0.67 1.00 1.00 0.67 0.67 0.33 0.33 0.33 1.00 0.67 1.00
R15 0.14 0.00 0.14 0.57 0.86 1.00 0.29 0.71 0.57 0.29 0.57 0.43 0.00 0.00 0.00 0.00 0.00
R16 0.67 0.00 0.17 0.33 0.67 0.67 0.83 0.67 0.50 1.00 0.83 0.67 0.50 0.17 0.50 1.00 1.00
R17 1.00 1.00 0.67 0.17 0.83 1.00 0.83 0.83 0.00 0.33 0.67 0.00 0.83 0.67 0.00 0.67 0.33
R18 0.71 0.29 0.43 1.00 1.00 1.00 0.71 0.57 0.71 0.57 0.71 0.43 0.57 0.00 0.86 0.29 0.86
R19 1.00 0.00 0.50 1.00 1.00 1.00 0.00 1.00 0.00 1.00 1.00 0.50 0.00 0.50 1.00 1.00 1.00
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Table 4
Differences for each value of Table 3 from the reference sequence

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15 F16 F17

R1 0.67 0.33 0.67 0.33 0.33 0.00 0.67 0.50 0.00 0.17 0.67 0.83 1.00 0.33 1.00 0.33 0.33
R2 0.00 0.17 0.83 0.50 0.00 0.50 0.50 0.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.17 0.17
R3 0.50 0.50 1.00 0.00 0.00 1.00 0.00 0.50 1.00 0.50 0.00 1.00 0.00 0.00 0.00 0.50 0.50
R4 0.00 0.57 0.57 0.43 0.29 0.29 0.43 0.43 0.43 0.14 0.43 0.86 0.29 0.43 1.00 0.14 0.00
R5 1.00 1.00 0.50 0.50 0.00 0.25 0.75 0.50 0.25 0.00 0.25 0.25 0.75 0.25 1.00 1.00 1.00
R6 0.50 0.50 0.50 0.75 0.25 0.50 0.00 0.75 0.25 0.00 0.50 1.00 0.00 0.50 0.75 0.00 0.00
R7 0.67 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 1.00 0.22 1.00 0.11
R8 0.75 1.00 0.75 0.75 0.50 0.75 0.50 0.50 0.75 0.25 0.25 0.25 0.00 0.00 0.50 0.00 0.00
R9 0.67 0.83 0.67 0.50 0.33 0.00 0.67 0.50 0.33 0.67 0.33 0.50 1.00 0.83 0.83 1.00 1.00
R10 0.57 0.29 0.43 0.00 0.00 0.00 0.29 0.29 0.71 0.14 0.29 0.14 0.43 1.00 0.71 0.71 0.00
R11 0.40 1.00 0.40 0.00 0.60 0.40 0.00 1.00 1.00 0.20 0.60 0.60 0.60 1.00 0.20 0.00 0.40
R12 0.33 0.67 0.33 0.00 0.67 0.67 0.67 0.67 0.67 1.00 0.67 1.00 0.67 0.67 0.33 0.33 0.00
R13 1.00 0.67 0.00 0.00 0.67 0.33 0.33 0.00 0.33 0.33 0.00 0.33 0.67 0.67 0.33 0.00 0.67
R14 0.33 0.00 1.00 0.00 0.00 0.67 0.33 0.00 0.00 0.33 0.33 0.67 0.67 0.67 0.00 0.33 0.00
R15 0.86 1.00 0.86 0.43 0.14 0.00 0.71 0.29 0.43 0.71 0.43 0.57 1.00 1.00 1.00 1.00 1.00
R16 0.33 1.00 0.83 0.67 0.33 0.33 0.17 0.33 0.50 0.00 0.17 0.33 0.50 0.83 0.50 0.00 0.00
R17 0.00 0.00 0.33 0.83 0.17 0.00 0.17 0.17 1.00 0.67 0.33 1.00 0.17 0.33 1.00 0.33 0.67
R18 0.29 0.71 0.57 0.00 0.00 0.00 0.29 0.43 0.29 0.43 0.29 0.57 0.43 1.00 0.14 0.71 0.14
R19 0.00 1.00 0.50 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.50 1.00 0.50 0.00 0.00 0.00

Table 5
Grey Relational Coefficients (�) and Grey Relational Grade (R)

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15 F16 F17

R1 0.43 0.60 0.43 0.60 0.60 1.00 0.43 0.50 1.00 0.75 0.43 0.38 0.33 0.60 0.33 0.60 0.60
R2 1.00 0.75 0.38 0.50 1.00 0.50 0.50 1.00 1.00 1.00 1.00 0.33 1.00 0.33 0.33 0.75 0.75
R3 0.50 0.50 0.33 1.00 1.00 0.33 1.00 0.50 0.33 0.50 1.00 0.50 1.00 1.00 0.50 0.50 0.50
R4 1.00 0.47 0.47 0.54 0.64 0.64 0.54 0.54 0.54 0.78 0.54 0.37 0.64 0.54 0.33 0.78 1.00
R5 0.33 0.33 0.50 0.50 1.00 0.67 0.40 0.50 0.67 1.00 0.67 0.67 0.40 0.67 0.33 0.33 0.33
R6 0.50 0.50 0.50 0.40 0.67 0.50 1.00 0.40 0.67 1.00 0.50 0.33 1.00 0.50 0.40 1.00 1.00
R7 0.43 0.33 0.33 1.00 1.00 1.00 1.00 1.00 0.60 1.00 1.00 0.82 1.00 0.33 0.54 0.33 0.82
R8 0.40 0.33 0.40 0.40 0.50 0.40 0.50 0.50 0.40 0.67 0.67 0.67 1.00 1.00 0.50 1.00 1.00
R9 0.43 0.38 0.43 0.50 0.60 1.00 0.43 0.50 0.60 0.43 0.60 0.50 0.33 0.38 0.38 0.33 0.33
R10 0.47 0.64 0.54 1.00 1.00 1.00 0.64 0.64 0.41 0.78 0.64 0.78 0.54 0.33 0.41 0.41 1.00
R11 0.56 0.33 0.56 1.00 0.45 0.56 1.00 0.33 0.33 0.71 0.45 0.56 0.45 0.33 0.47 1.00 0.56
R12 0.60 0.43 0.60 1.00 0.43 0.43 0.43 0.43 0.43 0.33 0.43 0.33 0.43 0.43 0.60 0.60 1.00
R13 0.33 0.43 1.00 1.00 0.43 0.60 0.60 1.00 0.60 0.60 1.00 0.60 0.43 0.43 0.60 1.00 0.43
R14 0.60 1.00 0.33 1.00 1.00 0.43 0.60 1.00 1.00 0.60 0.60 0.43 0.43 0.43 1.00 0.60 1.00
R15 0.37 0.33 0.37 0.54 0.78 1.00 0.41 0.64 0.54 0.41 0.54 0.33 0.33 0.33 0.58 0.33 0.33
R16 0.60 0.33 0.38 0.43 0.60 0.60 0.75 0.60 0.50 1.00 0.75 0.60 0.50 0.38 0.50 1.00 1.00
R17 1.00 1.00 0.60 0.38 0.75 1.00 0.75 0.75 0.33 0.43 0.60 0.33 0.75 0.60 0.33 0.60 0.43
R18 0.64 0.41 0.47 1.00 1.00 1.00 0.64 0.54 0.64 0.54 0.64 0.47 0.54 0.33 0.78 0.41 0.78
R19 1.00 0.33 0.50 1.00 1.00 1.00 0.33 1.00 0.33 1.00 1.00 1.00 0.33 0.50 0.33 1.00 1.00
Grey 0.588 0.496 0.479 0.725 0.760 0.718 0.629 0.651 0.575 0.712 0.687 0.502 0.602 0.497 0.556 0.662 0.729
Relational
Grade (R)

in troubled times. The WFH modality reduced the
frequency of interactions among workers and their
managers [36, 59] and, as a consequence, it may
impact job satisfaction and productivity. Based on
these concerns, organisational support is fundamen-
tal to remote workers’ satisfaction and wellbeing as
pointed out [28]. Especially in WFH in COVID-19
pandemic, isolation and stress affected workers; the
managers’ support was essential; they needed to show
leadership behaviour and trust in the worker’s auton-
omy [27] simultaneously. Hinojosa et al. [60] also

highlight the role of the pandemic in changing the
relationships between leaders and workers.

The adequate place to develop work activities (F4)
is the third factor that comparatively affects pro-
ductivity in the WFH modality. This item included
aspects associated with environment comfort such as
space, temperature, air renewal, illumination level,
noise level, furniture ergonomically designed, etc.
There is a strong relationship between the workplace
and workers’ health and efficacy [61]. An inade-
quate workplace negatively influences efficacy, while
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a well-organised workplace can be a vital resource for
increasing productivity [62]. Sometimes, the space
inside the house is limited, the desk and chair may
not have the necessary adjustments to provide an
ergonomically adequate work environment, espe-
cially in the long term. These aspects cause several
symptoms related to health and may lead to problems
in productivity.

To Sarsak [61], this poses the challenge of setting
up a home workspace to be as ergonomically correct
and safe as possible. To Grant et al. [41], having a
peaceful private space to work without interruptions
is seen as a great advantage. WFH usually affects
concentration due to environmental distractions, such
as doorbells, noisy pets and disruptive children [4].

As well as the availability of adequate equip-
ment and peripherals, Internet and electricity supply
stability (F6) also impact productivity and compar-
atively was ranked in the fourth position. The use
of IT technology tools was widely intensified during
the pandemic due to remote work; new challenges
emerged, such as slow internet connection, electri-
cal power failures, cyber-attacks and problems with
the private virtual network [6, 47]. Generally, a slow
internet connection is responsible for virtual meetings
interruptions and compromises productivity [18].

The fifth position was evidenced by the factor
“Clarity from the collaborator regarding their role
in the company, responsibilities and activities to be
developed (F10). The greater this clarity, the more
autonomous the collaborator will be, and therefore,
the greater the probability of being more produc-
tive [63]. In a virtual work environment, the workers
have many tasks, including professional and personal
shores, then [27] a clarity in professional activities
will enable better performance and desired results
[45].

Some limitations can be attributed to this study.
The first is that, despite the participants’ great experi-
ence, the respondents’ answers reflected the moment
of the COVID-19 pandemic in which the study was
conducted. The pandemic has been characterized as
a new situation for everyone and new studies emerge
every month; further research may complement the
information presented here. The second limitation is
that the participants did not focus on a particular pro-
fessional or business activity. If they did, some factors
could stand out over others.

Table 6
Ranking of the factors that impact productivity in WFH modality

Ranking # Factor Description

1◦ 0.760 F5 Availability of adequate
equipment and peripherals to
develop the work activities

2◦ 0.729 F17 Leadership support
3◦ 0.725 F4 The adequate place to develop

work activities
4◦ 0.718 F6 Internet and electricity supply

stability
5◦ 0.712 F10 Clarity from the collaborator

regarding their role in the
company, responsibilities and
activities to be developed

6◦ 0.687 F11 Collaborator capability of
self-learning in a remote work
environment

7◦ 0.662 F16 Collaborator’s sense of belonging
8◦ 0.651 F8 Use level of tools that allow the

fast exchange of information
among the collaborators during
the execution of the activities

9◦ 0.629 F7 The team leader capability in
planning and optimising the
number of meetings (meetings
need to be pragmatic and
maintain the flow of
information and pertinent
decisions to work)

10◦ 0.602 F13 Dissatisfaction on the part of
collaborators due to the
development of activities at
times not initially planned.

11◦ 0.588 F1 Level of overlap between
personal and professional life
in the same environment

12◦ 0.575 F9 Collaborator familiarity with
online platforms dedicated to
communication and remote
work

13◦ 0.556 F15 Financial support from the
company for that the
collaborator may bear the costs
related to developing the
professional activities in the
remote environment

14◦ 0.502 F12 Flexibility level granted to
collaborator regarding its work
hours.

15◦ 0.497 F14 Lack of access to certain
resources and information that
are available only inside the
company facilities

16◦ 0.496 F2 The balance between personal
and professional life

17◦ 0.479 F3 Professional engagement and
capability of organising a work
routine
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4. Conclusion

As mentioned before, the productivity analysis in
the COVID-19 pandemic context is more difficult
because companies did not have time to plan the tran-
sition to the remote work modality and variables and
elements were less controlled compared with sim-
ilar projects developed by other companies before
the COVID-19 pandemic. This study investigated
the main factors affecting WFH modality productiv-
ity during the COVID-19 pandemic, considering the
Brazilian scenario. The findings presented here are
essential to understand the mentioned period and be
used in future research.

The methodology approach used the Delphi
method; in the first and second rounds, factors were
debated and in the third round, specialists assessed
the mentioned factors using scale. Through an anal-
ysis of frequencies of scores, it was possible to note
that all aspects in a general way affect at least mod-
erately the productivity in the WFH modality. When
analysed comparatively, through GRA analysis, five
factors stand out: 1) Availability of adequate equip-
ment and peripherals to develop the work activities; 2)
Leadership support; 3) The adequate place to develop
work activities; 4) Internet and electricity supply sta-
bility; 5) Clarity from the collaborator regarding their
role in the company, responsibilities and activities
to be developed. For the theory, this paper presents
consolidated information that can be used in future
studies. For the practice, managers can use the infor-
mation to reflect on the aspect of productivity of their
teams.

As propositions for future studies, we recommend
that factors highlighted here to be studied by other
researchers individually to understand their conse-
quences on productivity better. We also encourage
studies in specific sectors or certain professional
activities.
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home: characteristics and outcomes of telework. Int J
Manpow. 2019;40:87-101. https://doi.org/10.1108/IJM-07-
2017-0172.
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places and self-management practices on the productivity
of knowledge workers. J Facil Manag. 2017;15:423-38.
https://doi.org/10.1108/JFM-03-2017-0010.

[47] Matli W. The changing work landscape as a result of
the Covid-19 pandemic: insights from remote workers
life situations in South Africa. Int J Sociol Soc Policy.
2020;40:1237-56. https://doi.org/10.1108/IJSSP-08-2020-
0386.

[48] Choudhury P (Raj), Foroughi C, Larson B. Work-from-
anywhere: The productivity effects of geographic flexi-
bility. Strateg Manag J. 2021;42:655-83. https://doi.org/
10.1002/smj.3251.

[49] Cooper DR, Schindler PS. BUSINESS RESEARCH
METHODS. TWELFTH. McGraw-Hill; 2014.

[50] Flostrand A, Pitt L, Bridson S. The Delphi technique in
forecasting– A 42-year bibliographic analysis (1975–2017).
Technol Forecast Soc Change. 2020;150:119773. https://
doi.org/10.1016/j.techfore.2019.119773.

[51] Linstone HA, Turoff M. The Delphi method: An
efficient procedure to generate knowledge. Skeletal
Radiol. 2002;40:959-61. https://doi.org/10.1007/s00256-
011-1145-z.

[52] Donohoe HM, Needham RD. Moving best practice
forward: Delphi characteristics, advantages, potential prob-
lems, and solutions. Int J Tour Res. 2009;11:415-37.
https://doi.org/10.1002/jtr.709.

[53] Geist MR. Using the Delphi method to engage stakehold-
ers: A comparison of two studies. Eval Program Plann.

2010;33:147-54. https://doi.org/10.1016/j.evalprogplan.
2009.06.006.

[54] Hasson F, Keeney S, McKenna H. Research guidelines for
the Delphi survey technique. J Adv Nurs. 2000;32:1008-15.
https://doi.org/10.1046/j.1365-2648.2000.t01-1-01567.x.

[55] von der Gracht HA, Darkow I-L. Scenarios for the
logistics services industry: A Delphi-based analysis for
2025. Int J Prod Econ. 2010;127:46-59. https://doi.org/
10.1016/j.ijpe.2010.04.013.
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