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A B S T R A C T

The goals of the current comparative and half-exploratory paper are to: 1) shed light on the properties of the relatively 
“new” construct, Heavy-Work Investment (HWI) and its two dimensions – Time Commitment and Work Intensity, (2) 
assess differences across 9 countries in relation to HWI, (3) gauge the effect of demographical parameters on HWI, and 
(4) investigate the interaction between them and COVID-19’s pandemic (i.e., before COVID-19, and during the COVID-19
pandemic). Data of 3,418 employees were collected from 9 different countries: Israel, Romania, Japan, USA, Pakistan, Italy, 
Turkey, Brazil, and Germany. Among other findings, analyses revealed that HWI construct is stable across countries and
that the mean investment at work (in the form of both time and efforts) is higher during the COVID-19’s pandemic than
before it. Discussion section summarizes the findings of the entire research, and elaborates on limitations and future
research suggestions. 

La inversion en trabajo duro: dimensionalidad, invarianza en 9 países y nivel antes 
y durante la pandemia del COVID-19

R E S U M E N

Los objetivos de este estudio comparativo y semiexploratorio son: 1) arrojar luz sobre las características del constructo 
relativamente “nuevo” inversión en trabajo duro (ITD) y sus dos dimensiones (compromiso temporal e intensidad del 
trabajo), 2) ver las diferencias en 9 países relativas a la ITD, 3) analizar el efecto de los parámetros demográficos en la ITD y 
4) comprobar la interacción entre ellos y la pandemia del COVID-19 (es decir, antes y durante el mismo). Se recogieron datos 
de 3,418 empleados de 9 países diferentes: Israel, Rumanía, Japón, EE UU, Paquistán, Italia, Turquía, Brasil y Alemania. Los
análisis revelaron, entre otros resultados, que el constructo de ITD es estable en los distintos países y que la inversión media 
en el trabajo (en tiempo y esfuerzo) es mayor durante la pandemia del COVID-19 que antes de la misma. En la sección de
Discusión se resumen los resultados de toda la investigación y se abordan las limitaciones y las propuestas de investigación 
futura.
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Today, our world may be described as VUCA (volatile, uncertain, 
complex, and ambiguous; see Bennett & Lemoine, 2014). The 
current tumultuous market today is the product of highly dynamic 
processes in the organizations, all in the context of technological 
development and advancement, globalization, and increasing 
competition (Corrales-Herrero & Rodríguez-Prado, 2018; van Tulder 
et al., 2019). It is clear that working in such conditions will have an 
impact on the organization and its members alike. Whether it is to 
meet customers’ expectations and demands, reach an organizational 

goal, or applying new and innovative working methods/techniques, 
the modern market inherently demands a heavier investment at 
work (Corrales-Herrero & Rodríguez-Prado, 2018; van Tulder et al., 
2019). Professionals and managers are faced with especially high 
work requirements and experience an imbalance between them and 
their other obligations/commitments in life (e.g., leisure and family; 
see, e.g., Rabenu, in press; Skinner et al., 2012).

In addition, increasing attention had been given to dispositional 
heavy work investors who may exhibit work devotion, work passion, 
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immersion, and involvement at work (e.g., job engagement; Bailey et 
al., 2017; Lebron et al., 2018; Shkoler & Kimura, 2020; Shkoler & Tziner, 
2020; Tziner, Buzea et al., 2019; passion to work; Snir et al., 2014), 
addiction to work (e.g., workaholism; Baruch, 2011; Snir & Harpaz, 
2015; Shkoler, Rabenu, & Tziner, 2017; Shkoler, Rabenu, Vasiliu, et al., 
2017) and more. Of course, time investment, solely, at work does not 
necessarily represent an employee’s favourable (or, even, truthful) 
attitude towards it (van Beek et al., 2011). Golden (2015) described this: 
“… at least some people are driven to work longer hours beyond their 
initially preferred time commitment, defined as ‘overemployment’, 
and perhaps beyond their own capacity that is sustainable in terms of 
physical or mental health or well-being, referred to as 'overwork' (p. 
140). For example, workers’ appearance of being very immersed and/
or involved at their work (“hard working employee”) might be nothing 
short of presenteeism, for reasons such as impression management 
motives or lack of autonomy to decide regarding working hours 
(Rabenu & Aharoni-Goldenberg, 2017). As such, recognizing the 
ambiguous nature of “time”, this study also scrutinizes the investment 
of efforts, not only time, at work. Hence, the purpose of this paper is 
to propose and validate a relatively new re-conceptualized construct 
named heavy-work investment (HWI; Snir & Harpaz, 2012, 2015).

Heavy-Work Investment (HWI)

Employees usually invest time and energy at their workplace in 
many different ways, such as staying longer hours at work, working 
excessively, thinking how to solve work challenges even while at 
home, and connecting to work (remotely) after the formal working 
hours. All of these “investment at work” constructs ultimately 
boil down to the concept of heavy-work investment (HWI). This is 
an umbrella term and has been reconceptualized to encompass 
two major core components: (1) investment of time (i.e., working 
long hours) and (2) investment of effort and energy (i.e., devoting 
substantial efforts, both physical and mental, at work) (Snir & 
Harpaz, 2012, 2015). These dimensions are respectively called time 
commitment (HWI-TC) and work intensity (HWI-WI). Although 
many studies have dealt with the implications of working overtime 
(e.g., Caruso, 2014; Rabenu & Aharoni-Goldenberg, 2017; Snir, 2018; 
Stimpfel et al., 2012), to the best of our knowledge, empirical studies 
regarding the investment of efforts at work as an indicator of HWI 
are scarce (e.g., Rabenu et al., 2019; Shkoler & Kimura, 2020; Tziner, 
Shkoler, et al., 2019). It is, therefore, one of the aims of the current 
research to address both of these core dimensions of HWI (i.e., “time”, 
HWI-TC, and “effort”, HWI-WI). In terms of “measurement”, Snir and 
Harpaz (2012) resurfaced and cleaned some dust off of an existing 
scale for HWI (see Brown & Leigh, 1996) and used it in their research 
(they also added two short and open-ended items). This scale was 
also used in other research involving HWI in several countries as it 
was also impacted by culture (Rabenu et al., 2019; Shkoler & Kimura, 
2020; Shkoler, Rabenu, Vasiliu, et al., 2017; Tziner, Shkoler, et al., 
2019). For further reading about the concept of HWI, kindly refer to 
Snir and Harpaz’s (2015) book.

HWI is a higher order construct and is conceptually different 
from workaholism, presenteeism, and work engagement. For 
example, the workaholism concept implies addiction to work 
behaviors, such as working beyond expectations defined in one’s 
role as an employee (e.g., Clark et al., 2016). While workaholism 
embodies heavy time investment, the concept does not go far 
enough as to include either the nature of these behaviors or 
the level of performance. Workaholism also has a negative 
connotation implying addictive attraction to one’s work to the 
point of neglecting other life dimensions. Work engagement, 
on the other hand, is a generally positive concept defined as a 
“positive, fulfilling, work-related state of mind, characterized by 
vigor, dedication, and absorption” (Langelaan et al., 2006, p. 522). 

Even though work engagement takes into account higher levels of 
energy and commitment to work, it does not specify the intensity 
with which one conducts the work. Finally, HWI is different from 
presenteeism because presenteeism refers to someone being 
physically on the job but not fully functioning due to an illness or 
medical condition (Hemp, 2004). It has negative implications, such 
as potential productivity loss.

VUCA vs. COVID-19, in the International Context

Coronavirus and its related disease (COVID-19) had a break-
out in China around the twilight of 2019, and has been spreading 
out to most of the world ever since (e.g., Li et al., 2020; Wu et al., 
2020). At the time of composing this article the number of infected 
people worldwide has crossed the 108 million mark and is rising 
still to this day (https://www.worldometers.info/coronavirus/). This 
pandemic has impacted most life domains, and as such may also 
have affected the domain of heavy-work investment, as it changed 
the employee count and their working characteristics, such as: (1) 
working from home vs. from office (i.e., on-site traditional office 
work), using electronic virtual communication (EVC) like Zoom or 
Skype; (2) working parents taking care of children at home (including 
home-schooling) since the education system is closed or operating 
in a limited format; (3) increasing in home chores (e.g., cleaning 
and cooking) for those working from home; (4) prioritizing local 
markets over global markets since the lock of national borders; (5) 
increased job insecurity and unemployment rates since the COVID-19 
pandemic infected business domains, such as transportation, aviation 
and tourism, entertainment, and fashion; (6) increased overwork in 
“essential” sectors like healthcare, pharma, and groceries (Rabenu, in 
press, ch. 1, 9; Rudolph et al., 2020; Sinclair et al., 2020).

Our research had actually begun prior to the coronavirus’ pandemic 
all over the globe. We did manage to collect data from a few countries, 
but this has reached a significant halt due to the pandemic and the 
ensued chaos. However, although difficult logistically, very recently 
we were still able to collect more data from even more countries – all 
are widely different in their national cultural context (Hofstede, 1980, 
2020). Data from (1) Israel, Japan, Romania, and the USA were collected 
before COVID-19’s spread, and data from (2) Pakistan, Italy, Turkey, 
Brazil, and Germany were collected recently in midst of this pandemic. 
The opportunity to collect pre-pandemic and post-pandemic data and 
across a variety of countries will allow us to investigate differences 
across cultures before and during a crisis situation.

A cross-cultural point-of-view may yield interesting and vital 
results (Barrett & Bass, 1976) as culture, in this sense, may be defined 
as “common patterns of beliefs, assumptions, values, and norms of 
behaviour of human groups (represented by societies, institutions, 
and organisations)” (Aycan et al., 2000, p. 194). Thus, countries 
differ from one another in many aspects, and the most prominent 
example is cultural/national dimensions devised by Hofstede (1980, 
1991). In essence, different countries display different cultural 
codes, norms, and behaviours, which may affect their market, work 
values, behaviours, and work investment. Evidently, investment 
at work is distinct for every country. For example, in Israel 14.7% 
of employees work very long hours (50 hours a week or more), 
higher than OECD’s average, while the USA’s average is below it 
(OECD, 2015). Accordingly, the annual hours worked in Israel are 
consistently higher than in the USA (OECD, 2013, 2017). For further 
reading on the specific data and other countries, see OECD (2013, 
2015, 2017), Eurofound (2016), and Eurostat (2016).

Current Research and Contribution

The current study is comparative in nature. The comparison is 
two-fold, as both different cultural contexts and COVID-19’s timing 
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will be juxtaposed and scrutinized in the view of HWI. As such, we 
embark on a humble quest to:

1) Examine the psychometric properties of the current measure 
for HWI, its dimensionality and invariance across different cultures, 
and explore how demographic variables can affect the measurement 
properties of the construct.

2) Compare these properties across different countries (see 
Hofstede, 1980, 2020; Shkoler & Kimura, 2020).

3) Explore how demographics relate to HWI.
4) Investigate if and how the COVID-19 situation is associated with 

investment at work. However, this point should be taken with a grain 
of salt – as will be elaborated in the Discussion section.

The current paper is unique in its international ambition, and 
the world-wide context (investment at work in COVID-19’s context), 
while focusing on statistics and comparisons of HWI across all these 9 
different countries. We wanted to have a wide spectrum of countries 
that will represent countries below and above OECD’s own average 
annual working hours. The choice of these countries (i.e., Israel, 
Romania, Japan, USA, Pakistan, Italy, Turkey, Brazil, Germany) was 
based on OECD’s rankings of their working hours (i.e., average annual 
hours that employees actually worked). Specifically, considering 
OECD’s “average” annual working hours is 1,726, Japan is ranked at 
1,644 working hours, Italy at 1,718, Israel at 1,898, Germany at 1,386, 
the USA at 1,779, Brazil (which is not in OECD’s data) is estimated 
at 1,433 (Insider, 2019; OECD, 2021), Turkey at 1,832 (OECD, 
2013), Romania at 1,791 (Tempo Online, 2020), and Pakistani data 
(which is not in OECD’s data) indicates that nearly 39% of the total 
employees worked excessive hours (i.e., more than 48 hours a week) 
(International Labour Organization, 2017).

Additionally, to the best of our knowledge, this is also one of the 
very few pioneering studies doing research on HWI in the context of 
COVID-19.

This research is mostly exploratory in nature and the “main 
hypothesis” of the current study focuses on differences and variance 
among different (1) countries, (2) demographics, and (3) “times” or 
“context” (i.e., “before” and “during” COVID-19’s pandemic). All will 
have an effect on HWI.

It is of paramount methodological importance that we have 
written the Method and Results sections meticulously and rigorously, 
in order to ensure replicability of the research. However, we are also 

aware that the current research is filled with a great deal of data 
and statistical analyses. Thus, to facilitate readability, focus, and 
interest, we have summarized the main and important findings in 
the Discussion section.

Method

Participants

In order to reduce the impact of organization-specific culture, we 
collected data from various companies rather than from a specific 
company, in all countries. So, the research encompasses a total of 
12 samples from 9 countries (total sample size, NT = 3,418). Seven 
samples were collected before COVID-19’s initial spread: (1 + 2 + 3) 
Israel (three samples; n1 = 166, n2 = 242, n3 = 221), (4 + 5) Romania 
(two samples; n1 = 1,338, n2 = 335), (6) Japan (n = 171), and (7) the 
USA (n = 190). In addition, “very” recently we have added six more 
samples to our data in the midst of the pandemic: (8) Pakistan (n = 
211), (9) Italy (n = 142), (10) Turkey (n = 141), (11) Brazil (n = 224), and 
(12) Germany (n = 37) (it should be noted that the sample in Germany 
is the smallest). Striking a cooperation with the participants was 
very difficult, as they ultimately proved to be mostly unresponsive. 
However, we deemed it important to retain this sample for statistical 
and comparative reasons, as suggested in Shkoler et al. (2021), where 
it was important to scrutinize small samples in tandem with a much 
larger one. Demographical and descriptive statistics for each sample 
are presented in Tables 1 and 2. These tables also contain the result 
of group difference tests, pointing at some demographic differences 
across samples and countries.

The current study was correlational, based on a survey, without 
any manipulation on human subjects. At the beginning of each 
questionnaire, the general goal of the research was explained. 
Informed consent was obtained individually from all participants 
included in the study. We ensured maximum anonymity and 
discretion of the results, and also ensured the subjects knew they 
could leave and stop their participation at any time they choose to 
do so.

However, In Japan and in the USA the procedure of this study 
was approved by the IRB/Ethics Committee. The committee ap-
proved that this study does not contain ethical flaws like leaking of 

Table 1. Descriptive Statistics for the Qualitative Demographics

Parameter Category Relative frequency (%) for each country1 Diff. test2

Is1 Is2 Is3 R1 R2 J U P It T B G5

Gender Male 34.9 63.2 46.6 41.2 43.9 50.3 42.6 51.7 37.3 24.8 40.6 18.9
c2 = 88.10***; rc = .16

Female 65.1 36.8 53.4 58.8 56.1 49.7 57.4 48.3 62.7 75.2 59.4 81.1
Education High-school   5.4   5.0 - 31.2   6.6   9.9   2.1   2.4 28.9   4.3   3.1 24.3

c2 = 1,239.99***; rc = .35
Tertiary   7.2 - -   5.5   3.6   4.1   0.5   1.4 -   3.5   5.4   8.1
BA/student 46.4 21.5 92.8 46.5 45.7 25.1 58.4   9.0   7.7 55.3 64.3 27.0
MA/student+ 41.0 73.6   7.2 16.8 44.2 60.8 38.9 87.2 63.4 36.9 27.2 40.5

Marital 
status3

Single 29.5 49.2 68.3 53.7 38.2 31.0 63.7 30.8 14.1 33.3 29.9 29.7
c2 = 975.91***; rc = .31

Married - 12.7 45.9   8.1 25.0 54.6 64.3 4.7 18.5 23.9 17.7 26.8 35.1
Married + 56.6   - 23.1 20.0 - - 28.4 48.8 50.7 45.4 28.6 32.4
D/S/W   1.2   5.0   0.5   1.3   7.2   4.7   3.2   1.9 11.3   3.5 14.7   2.7

Managerial
position

No 51.2 74.0 62.0 73.2 75.5 42.7 51.6 35.5 52.8 50.4 60.3 54.1
c2 = 232.68***; rc = .26

Yes 48.8 26.0 38.0 26.8 24.5 57.3 48.4 64.5 47.2 49.6 39.7 45.9

Contract type
Full-time 84.3 31.8 47.1 54.5 77.9 56.7 58.9 91.9 71.2 88.7 62.5 94.6

c2 = 813.15***; rc = .34
Part-time 15.1 68.2 52.9 45.3 22.1 43.3 40.5   4.3 11.8   5.7 21.4   2.7
Freelancer4   0.6 - -   0.2 - -   0.5   3.8 17.0   5.7 16.1   2.7

Note. 1The sequence of numbers here depicts the samples/countries as follows: Is1 + Is2 + Is3 = Israel; R1 + R2 = Romania; J = Japan; U = USA; P = Pakistan; It = Italy; T = Turkey; 
B = Brazil; and G = Germany; 2diff. test = chi-square difference tests to compare the demographical data based on the different countries. 3Married - = married/informal union 
“without” children; married + = married/informal union with children; D/S/W = divorced / separated / widowed; 4freelancer or self-employed; 5Germany has N = 37.
*p < .05, **p < .01, ***p < .001.
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private information and inhumane questions in the questionnaire. 
All subjects gave written informed consent regarding the purpose 
of research, that of data collection, and the privacy protection 
method.

Measures

The items of the questionnaire were initially written in English 
and then translated into other languages (in Turkey, Pakistan, and 
Germany measures were administered in English), utilizing the back-
translation procedure (Brislin, 1980).

Demographic items were asked to draw basic information about 
the participants and, hence, the different countries: (1) gender, (2) age 
(in years), (3) education, (4) marital status, (5) job tenure (in years), 
(6) managerial position (no/yes), (7) contract type, and (8) country 
of residence. Kindly refer to Appendix A for full demographical items 
from the survey.

Heavy-Work Investment (HWI; based on Brown & Leigh, 1996) 
was tapped by 10 Likert-type items ranging from 1 (strongly dis-
agree) to 6 (strongly agree), 5 items for each dimension, namely, 
“time commitment” (HWI-TC; e.g., “Few of my peers/colleagues 
put in more weekly hours to work than I do”; items 1-5) and “work 
intensity” (HWI-WI; e.g., “When I work, I really exert myself to the 
fullest”; items 6-10), respectively. Descriptive statistics, including 
reliability coefficients, will be presented in the Results section. 
The full item list in different languages can be viewed in Appendix 

B (it should be noted that Urdu and Turkish versions were “not” 
back-translated, but nevertheless we decided to include these 
translated versions for scholars and practitioners who wish to use 
it in their native language).

Procedure

For the first Israeli sample, a pencil-and-paper research survey 
was distributed. However, all other samples were collected by using 
the online survey system of Google Forms. The samples that were 
gathered during the COVID-19 pandemic had their data collected 
between 12th and 25th of June, 2019. We assured anonymity and 
discretion of participants and data derived from the research and 
included a conscious consent question at the beginning of the 
survey asking for their agreement to participate. No incentives were 
given whatsoever to the participants for their cooperation. The link 
to the survey was administered via SNS (social networking service) 
method, such as LinkedIn, emails, etc. Data was analyzed using SPSS 
(v. 23) software package and AMOS (v. 23) software package.

Control Variables

As per Tables 1 and 2, we can see significant differences across 
all countries, and as such we included them as covariates in further 
analyses. This is in order to control their potential influence on 

Table 2. Descriptive Statistics for the Quantitative Demographics

Statistic Country1 Diff. test2

Is1 Is2 Is3 R1 R2 J U P It T B G
Age M 37.54 35.26 29.86 29.04 36.56 45.51 29.45 35.61 42.55 39.08 40.50 32.73

F = 85.10***; h2 = .22
SD 10.05   9.95   9.25   9.71 11.42   8.81 10.56   7.72   9.20   9.77 11.79   7.35

Tenure M   7.26   5.60   5.92   5.72   9.18 12.38   4.30   7.58 10.51   8.80 10.65   5.08
F = 26.72***;  h2 = .08

SD   7.36   4.99   7.52   6.38   9.52   9.80   5.32   6.70   9.19   6.91 10.55   5.72

Note. 1The sequence of numbers here depicts the samples/countries as follows: Is1 + Is2 + Is3 = Israel; R1 + R2 = Romania; J = Japan; U = USA; P = Pakistan; It = Italy; T = Turkey; B = 
Brazil; and G = Germany; 2diff. test = one-way ANOVA difference tests to compare the demographical data based on the different countries.
*p < .05, **p < .01, ***p < .001.

Table 3a. CFA Factor Loadings of HWI’s two Dimensions, for Each Country

Factor Item Factor loading by country1

Is1 Is2 Is3 R1 R2 J U P It T B G
HWI-TC Item 1 .79 .62 .77 .62 .82 .86 .70 .75 .81 .68 .73 .88

Item 2 .88 .83 .81 .80 .80 .88 .77 .89 .76 .82 .77 .51
Item 3 .85 .92 .83 .83 .78 .81 .77 .83 .66 .86 .78 .44
Item 4 .76 .60 .69 .73 .78 .82 .71 .62 .78 .66 .74 .75
Item 5 .82 .93 .83 .83 .80 .86 .79 .76 .78 .65 .83 .89

R2
p (%) 36.11 44.96 36.06 39.36 35.04 38.40 34.29 38.76 34.45 33.42 35.62 30.25

a .90 .85 .84 .84 .87 .92 .81 .75 .83 .80 .84 .78
HWI-WI Item 6 .78 .84 .74 .85 .72 .79 .79 .86 .74 .69 .77 .71

Item 7 .76 .84 .85 .87 .87 .86 .82 .89 .86 .79 .83 .64
Item 8 .85 .91 .86 .87 .85 .86 .78 .80 .85 .78 .83 .71
Item 9 .84 .90 .89 .88 .83 .82 .84 .88 .73 .85 .83 .51
Item 10 .85 .92 .84 .86 .86 .84 .84 .86 .87 .87 .88 .69

R2
p (%) 35.20 32.05 31.11 30.89 32.66 37.37 28.89 27.44 30.80 27.90 30.78 22.57

a .89 .95 .88 .93 .89 .91 .88 .92 .88 .86 .89 .69
KMO .86 .84 .79 .89 .86 .90 .82 .86 .85 .82 .85 .64
R2

T (%) 71.31 77.01 67.17 70.25 67.7 75.77 63.18 66.2 65.25 61.32 66.4 52.82
f .93 .93 .94 .91 .93 .92 .92 .90 .95 .94 .93 .91
Stress .02 .02 .03 .04 .03 .03 .03 .03 .04 .03 .03 .04

Note. The CFA was employed in the principle component analysis method with Varimax rotation (eigenvalue condition > 1, factor loadings must be > .45). HWI-TC = Time 
Commitment dimension of HWI. HWI-WI = Work Intensity dimension of HWI. KMO = Kaiser-Meyer-Olkin measure of sampling adequacy. 1The sequence of numbers here depicts 
the samples/countries as follows: Is1 + Is2 + Is3 = Israel; R1 + R2 = Romania; J = Japan; U = USA; P = Pakistan; It = Italy; T = Turkey; B = Brazil; and G = Germany; a = Cronbach’s alpha 
reliability coefficient. p = partial extracted variance; T = total extracted variance;  = Burt-Tucker’s congruence coefficient; stress = normalized raw stress.
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further analyses so that we may reduce the statistical artefacts that 
could potentially rise from said differences. In other words, in these 
analyses we controlled for the effects of gender, age, education, 
marital status, tenure, managerial position, and contract type. This 
is relevant only for Tables 6-8 in the Results section.

Common-Method Bias

The full explanation and analyses of common-method bias are 
presented in Appendix C.

Confirmatory Factor Analyses (CFA)

Table 3a displays the 10 items of HWI measure, “divided” to its 
dimensions (as was mentioned, HWI-TC and HWI-TC), CFA factor 
loadings, and other statistics. For future references and researchers 
who wish to view the full scale (in English, Portuguese, Hebrew, 
Japanese, Italian, Romanian, Urdu, and Turkish), kindly refer to 
Appendix B at the end of the paper.

Table 3b. Convergent and Discriminant Validities Analyses, for Each Country

Country CR AVE MSV MaxR(H) HWI-WI HWI-TC

Israel1

HWI-WI .89 .61 .21 .90 .78
.80HWI-TC .90 .64 .21 .92 .46***

Israel2

HWI-WI .94 .76 .29 .95 .87
.77HWI-TC .87 .59 .29 .92 .54***

Israel3

HWI-WI .90 .63 .05 .90 .79
.74HWI-TC .86 .55 .05 .91 .22**

Romania1

HWI-WI .93 .73 .19 .93 .85
.73HWI-TC .84 .53 .19 .87 .44***

Romania2

HWI-WI .89 .62 .09 .90 .79
.76HWI-TC .87 .57 .09 .89 .30***

Japan
HWI-WI .91 .67 .27 .92 .82

.85HWI-TC .93 .72 .27 .94 .52***

USA
HWI-WI .88 .59 .14 .88 .77

.69HWI-TC .81 .55 .14 .86 .37***

Pakistan
HWI-WI .92 .70 .18 .93 .84

.71HWI-TC .80 .63 .18 .88 .42***

Italy
HWI-WI .88 .60 .17 .90 .78

.72HWI-TC .84 .52 .17 .86 .41***

Turkey
HWI-WI .87 .58 .05 .91 .76

.68HWI-TC .81 .54 .05 .87 .22*

Brazil
HWI-WI .89 .62 .16 .89 .79

.71HWI-TC .83 .50 .16 .85 .40***

Germany
HWI-WI .72 .51 .12 .74 .56

.69HWI-TC .81 .56 .12 .94  .34*

Note. HWI-TC = Time Commitment dimension of HWI. HWI-WI = Work Intensity 
dimension of HWI.
*p < .05, **p < .01, ***p < .001.

Table 3a shows outstanding CFA results, indicating strong 
construct structure. The congruence coefficients also indicate fair 
similarity, but “not” equality, between HWI’s dimensions (because “… 

a value in the range [0.85-0.94] corresponds to a fair similarity, while 
a value higher than 0.95 implies that the two factors or components 
compared can be considered equal”; Lorenzo-Seva & ten Berge, 2006, 
p. 57). In addition, using AMOS we also concluded that the general 
hypothesis for structural invariance across groups (i.e., countries) is 
rejected, assuming that the structural covariances model is correct: 
Δdf = 143, Δc2 = 1,164.84, p = .000. This result indicates that HWI-TC 
and HWI-WI are structurally variant across countries.

Furthermore, we also employed full convergent and discriminant 
validity analyses. To this end, we used a statistical tool developed by 
Gaskin and Jim (2016). Table 3b portrays the findings, whereas: (1) 
CR = composite reliability, (2) AVE = average variance extracted, (3) 
MSV = maximum shared squared variance, (4) MaxR(H) = maximum 
reliability, (5) statistics “below” the diagonal on the right side of the 
table = zero-order Pearson correlation coefficients, (6) bolded statistics 
“on” the diagonal at the right side of the table = square-root of the AVE.

As seen in Table 3b, there are no validity concerns. Convergent 
and discriminant validities were achieved and supported (for 
further reading, see Hu & Bentler, 1999).

Results

First, we explored descriptive statistics and zero-order associations 
between variables per country. These results are displayed in Tables 
4 and 5.

Table 5 indicates that: (1) the two dimensions (HWI-TC and 
HWI-WI, respectively) are mostly correlated with one another, but 
(2) they do reflect their total construct (HWI) to a greater extent. In 
conjunction with the results of the CFA and validity analyses (Tables 
3a and 3b), we can see these composites are quite stable across 
samples and “time” (as there were samples before and “during” the 
COVID-19 pandemic, also see Further Analyses section)

Further, a one-way MANCOVA test for the differences across 
countries on the two dimensions of HWI was employed (as the two 
HWI dimensions are theoretically and statistically related), with 
the control variables mentioned in the Method section (i.e., gender, 
age, education, marital status, tenure, managerial position, and 
contract type). The “multivariate” F-test proved to be statistically 
significant: MF(2, 6818) = 35.82, p = .000, Wilk’s λ = .80, indicating 
a generic difference across samples. The specific (univariate) F-tests 
are presented in Table 6. The specific-group differences are displayed 
in Tables 7 and 8.

Tables 6-8 teach us that these 9 countries exhibit different levels 
of heavy-work investment of time and effort, even after controlling 
for the effects of mentioned covariates.

Further Analyses and Demographical Differences

The results of prior analyses indicate that there are indeed 
various differences across the several countries examined in this 
research, almost regardless of sample size (the largest is Romania1 

with n = 1,338, and the smallest is Germany with n = 37). However, 
reading results from 12 difference samples may prove to be quite 
an ordeal. Ergo, in this section we will repeat a few cardinal 

Table 4. Basic Descriptive Statistics for HWI’s Dimensions, for Each Country

Statistic Country1

Is1 Is2 Is3 R1 R2 J U P It T B G
HWI-TC M 3.41 4.25 4.03 3.51 2.83 2.48 4.23 3.83 3.43 3.90 3.75 3.23

SD 1.26 1.21 1.25 1.13 1.34 1.36 0.94 1.06 1.20 1.01 1.19 1.03
HWI-WI M 4.88 4.98 5.59 4.67 4.80 3.86 5.26 5.24 4.86 5.16 5.29 4.88

SD 0.94 1.08 0.65 1.03 0.97 1.13 0.78 0.85 0.94 0.70 0.71 0.66

Note. 1The sequence of numbers here depicts the samples/countries as follows: Is1 + Is2 + Is3 = Israel; R1 + R2 = Romania; J = Japan; U = USA; P = Pakistan; It = Italy; T = Turkey; B = 
Brazil; and G = Germany.
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analyses and add some more, while the prime concern here is 
distinguishing between “only two distinct groups” of samples: (1) 
“before” COVID-19 pandemic (consisting of 7 samples: Israel (1 
+ 2 + 3), Romania (1 + 2), Japan and the USA; n = 2,666), and (2) 
“during” COVID-19 pandemic (consisting of 6 samples: Pakistan, 
Italy, Turkey, Brazil, and Germany; n = 766). The analyses in this 
section are mainly focused on: (a) zero-order correlations and, 
more importantly, (b) group differences with demographics via 
“two-way” MANCOVAs.

As for the correlations, the analyses produced the following: (1) 
the association between HWI-TC « HWI-WI is r = .42, p < .001 (for 
the “before” COVID-19 group) and r = .36, p < .001 (for the “during” 

COVID-19 group), and by using Fisher’s Z we can conclude that there 
is a barely significant difference between these two relationships 
(Z = 1.72, p = .043); (2) the association between HWI-TC « HWI-T 
(i.e., “total” HWI construct) is r = .87, p < .001 (for the “before” 
COVID-19 group) and r = .88, p < .001 (for the “during” COVID-19 
group); (3) the association between HWI-WI « HWI-T (i.e., “total” 
HWI construct) is r = .79, p < .001 (for the “before” COVID-19 group) 
and r = .75, p < .001 (for the “during” COVID-19 group).

Furthermore, as for comparative analyses, the aforementioned 
MANCOVA tests are performed similarly to previous analyses – 
also controlling for demographics – but here in each analysis one 
demographic is picked from the list, which will be included as a 

Table 5. Zero-order Pearson Correlation Coefficients for HWI’s Dimensions, per Country

Pair Country1

Is1 Is2 Is3 R1 R2 J U P It T B G2

HWI-TC ↔ HWI-WI .45*** .50*** .17* .39*** .30*** .50*** .08 .36*** .41*** .25** .32*** .25
HWI-TC ↔ HWI-T3 .89 .88 .91 .85 .87 .89 .82 .86 .88 .87 .91 .88
HWI-WI ↔ HWI-T3 .80 .85 .57 .82 .73 .84 .34 .78 .79 .70 .69 .68

Note. 1The sequence of numbers here depicts the samples/countries as follows: Is1 + Is2 + Is3 = Israel; R1 + R2 = Romania; J = Japan; U = USA; P = Pakistan; It = Italy; T = Turkey; B = 
Brazil; and G = Germany. HWI-TC = Time Commitment dimension of HWI; HWI-WI = Work Intensity dimension of HWI; HWI-T = Total HWI construct; 2Germany has N = 37; 3All 
correlations are statistically significant at p < .001.
*p < .05, **p < .01, ***p < .001.

Table 6. MANCOVA Univariate Analyses and Descriptive Statistics for HWI’s Dimensions

Factor Country1 Diff. test2

Is1 Is2 Is3 R1 R2 J U P It T B G
HWI-TC M 3.38 4.18 4.03 3.61 2.84 2.28 4.20 3.70 3.34 3.85 3.67 3.29

F = 44.41***; h2
p = .13

SE 0.09 0.08 0.08 0.03 0.06 0.09 0.09 0.08 0.10 0.10 0.08 0.19
HWI-WI M 4.79 4.91 5.62 4.79 4.74 3.70 5.23 5.08 4.77 5.05 5.22 4.87

F = 43.42***; h2
p = .12

SE 0.07 0.06 0.06 0.03 0.05 0.08 0.07 0.07 0.08 0.08 0.06 0.15

Note. 1The sequence of numbers here depicts the samples/countries as follows: Is1 + Is2 + Is3 = Israel; R1 + R2 = Romania; J = Japan; U = USA; P = Pakistan; It = Italy; T = Turkey; B = 
Brazil; and G = Germany; 2diff. test = specific F-tests from one-way MANCOVA.
*p < .05, **p < .01, ***p < .001.

Table 7. Specific-group Differences for HWI-TC Based on MANCOVA Analysis

G1 G2 Sig. G1 G2 Sig. G1 G2 Sig.
Israel1 < Israel2 .000 Israel3 > Romania1 .000 Japan < USA .000
Israel1 < Israel3 .000 Israel3 > Romania2 .000 Japan < Pakistan .000
Israel1 = Romania1 .999 Israel3 > Japan .000 Japan < Italy .000
Israel1 > Romania2 .000 Israel3 = USA .999 Japan < Turkey .000
Israel1 > Japan .000 Israel3 = Pakistan .304 Japan < Brazil .000
Israel1 < USA .000 Israel3 > Italy .000 Japan < Germany .000
Israel1 = Pakistan .436 Israel3 = Turkey .999 USA > Pakistan .002
Israel1 = Italy .999 Israel3 = Brazil .106 USA > Italy .000
Israel1 < Turkey .024 Israel3 > Germany .023 USA = Turkey .459
Israel1 = Brazil .850 Romania1 > Romania2 .000 USA > Brazil .000
Israel1 = Germany .999 Romania1 > Japan .000 USA > Germany .001
Israel2 = Israel3 .999 Romania1 = USA .000 Pakistan = Italy .251
Israel2 > Romania1 .000 Romania1 = Pakistan .999 Pakistan = Turkey .999
Israel2 > Romania2 .000 Romania1 = Italy .669 Pakistan = Brazil .999
Israel2 > Japan .000 Romania1 = Turkey .999 Pakistan = Germany .999
Israel2 = USA .999 Romania1 = Brazil .999 Italy < Turkey .013
Israel2 > Pakistan .002 Romania1 = Germany .999 Italy = Brazil .401
Israel2 > Italy .000 Romania2 > Japan .000 Italy = Germany .999
Israel2 = Turkey .536 Romania2 < USA .000 Turkey = Brazil .999
Israel2 > Brazil .000 Romania2 < Pakistan .000 Turkey = Germany .588
Israel2 > Germany .001 Romania2 < Italy .001 Brazil = Germany .999

Romania2 < Turkey .000
Romania2 < Brazil .000
Romania2 = Germany .999

Note. G1 = group 1/country 1. G2 = group 2/country 2; specific-group differences are based on Bonferroni’s adjustment for multiple comparisons.
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fixed factor/predictor in tandem with the group factor (before/
during), while the other demographic parameters remain as 
covariates. The results are shown in Tables 9-13.

Firstly, in order to observe the generic difference between 
the two groups (before COVID-19 and during COVID-19) with no 
interaction between them and other demographics, a one-way 
MANCOVA was calculated. The analysis yielded is a significant 
“multivariate” effect of the groups, MF = 17.56, p = .000, Wilk’s λ = 
.99. There were also two significant “univariate” effects (1) on HWI-
TC, F(1, 3420) = 7.16, p = .008, h2

p = .01, and (2) on HWI-WI, F(1, 
3420) = 35.04, p = .000, h2

p = .02. Further, specific-group differences 
(based on Bonferroni’s adjustment for multiple comparisons) show 
that: (a) the “during” COVID-19 (M = 3.67, SE = 0.05) group exhibits 
“higher” HWI-TC than the “before” COVID-19 group (M = 3.53, SE = 
0.02), p = .008, and (b) the “during” COVID-19 (M = 5.07, SE = 0.04) 
group also exhibits “higher” HWI-WI than the “before” COVID-19 
group (M = 4.82, SE = 0.02), p = .000.

Secondly, regarding the two-way MANCOVA analyses, Table 9 
displays the adjusted-for-covariates means and standard errors 
for each analysis, groups, and sub-groups. Table 10 portrays 
multivariate F-tests and specific F-tests for each dependent variable 
(one for HWI-TC and one for HWI-WI). Specifically, there is one 
multivariate F-test and three univariate F-tests (one for the main 
effect of the sample groups, before vs. during, one for the main 
effect of the demographical parameter, and one for the interaction 
effect of both of these factors). Tables 11-13 depict specific-
group differences (based on Bonferroni’s adjustment for multiple 
comparisons), for each analysis. In total, there are five MANCOVA 
analyses, one for each sample group (before/after) × demographic 
parameter, based on gender, education, marital status, managerial 
position, and contract type. Interaction univariate F-tests were 
performed “only” when the multivariate F-test has proved to be 
statistically significant.

To facilitate readability, focus and understanding of the results, 
here we summarize the results from Table 9 and the group-specific 

analyses (for main effects and interactions, when applicable) based 
on Bonferroni’s adjustment for multiple comparisons. It should be 
noted that if there are no statistically significant differences, they 
will not be written as to minimize the reading load:

Results from analyses of COVID-19 × gender: the “during” 
COVID-19 group exhibits “higher” HWI-TC than the “before” 
COVID-19 group (p = .010). The “during” COVID-19 group exhibits 
“higher” HWI-WI than the “before” COVID-19 group (p = .000). 
Males exhibit “higher” HWI-TC than females (p = .037).

Results from analyses of COVID-19 × education: the “during” 
COVID-19 group exhibits “higher” HWI-TC than the “before” 
COVID-19 group (p = .004). The “during” COVID-19 group exhibits 
“higher” HWI-WI than the “before” COVID-19 group (p = .000). 
Those with BA (or BA students) exhibit “higher” HWI-TC than 
those with full high-school education (p = .011). Those with full 
high-school education exhibit “lower” HWI-WI than those with 
tertiary/technical education (p = .036), those with BA (or BA stu-
dents) (p = .000), and those with MA (or MA students) (p = .000). 
Those with BA (or BA students) exhibit “higher” HWI-WI than 
those with MA (or MA students) (p = .000). The interaction effect’s 
results (COVID-19 × education) are displayed on Table 11.

As can be seen in Table 10, there are clear differences in most 
“before” groups, though there are none in the “during” group 
which hints at the effects of COVID-19 pandemic. Also, we can see 
that, in general, the “during” group exhibit “higher” HWI-WI than 
the “before” group, regardless of education (apart from BA).

Results from analyses of COVID-19 × marital status: the “during” 
COVID-19 group exhibits “higher” HWI-TC than the “before” 
COVID-19 group (p = .012). The “during” COVID-19 group exhibits 
“higher” HWI-WI than the “before” COVID-19 group (p = .000). 
Participants who are married/informal union “with” children 
exhibit “higher” HWI-TC than those who are married/informal 
union “without” children (p = .028). Participates who are married/
informal union “with” children exhibit “higher” HWI-WI than those 
who are single (p = .030), and those who are married/informal 

Table 8. Specific-group Differences for HWI-WI Based on MANCOVA Analysis

G1 G2 Sig. G1 G2 Sig. G1 G2 Sig.
Israel1 = Israel2 .999 Israel3 > Romania1 .000 Japan < USA .999
Israel1 < Israel3 .000 Israel3 > Romania2 .000 Japan < Pakistan .001
Israel1 = Romania1 .999 Israel3 > Japan .000 Japan < Italy .999
Israel1 = Romania2 .999 Israel3 > USA .002 Japan < Turkey .999
Israel1 > Japan .000 Israel3 > Pakistan .000 Japan < Brazil .999
Israel1 < USA .001 Israel3 > Italy .000 Japan < Germany .999
Israel1 = Pakistan .186 Israel3 > Turkey .000 USA = Pakistan .002
Israel1 = Italy .999 Israel3 > Brazil .001 USA > Italy .000
Israel1 = Turkey .829 Israel3 > Germany .001 USA = Turkey .459
Israel1 < Brazil .001 Romania1 = Romania2 .999 USA = Brazil .000
Israel1 = Germany .999 Romania1 > Japan .000 USA = Germany .001
Israel2 < Israel3 .000 Romania1 < USA .000 Pakistan = Italy .157
Israel2 = Romania1 .999 Romania1 < Pakistan .008 Pakistan = Turkey .999
Israel2 = Romania2 .999 Romania1 = Italy .999 Pakistan = Brazil .999
Israel2 > Japan .000 Romania1 = Turkey .150 Pakistan = Germany .999
Israel2 < USA .034 Romania1 < Brazil .000 Italy = Turkey .646
Israel2 = Pakistan .999 Romania1 = Germany .999 Italy < Brazil .000
Israel2 = Italy .999 Romania2 > Japan .000 Italy = Germany .999
Israel2 = Turkey .999 Romania2 < USA .000 Turkey = Brazil .999
Israel2 < Brazil .030 Romania2 < Pakistan .005 Turkey = Germany .588
Israel2 = Germany .999 Romania2 = Italy .999 Brazil = Germany .999

Romania2 = Turkey .071
Romania2 < Brazil .000
Romania2 = Germany .999

Note. G1 = group 1/country 1; G2 = group 2/country 2; specific-group differences are based on Bonferroni’s adjustment for multiple comparisons.
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union “without” children (p = .002). The interaction effect’s results 
(COVID-19 × marital status) are displayed on Table 12.

As can be seen in Table 11, there are clear differences in half of the 
“before” groups, though there are none in the “during” group which 
hints at the effects of the COVID-19 pandemic. Also, we can see that, 
in general, the “during” group exhibit “higher” HWI-WI than the “be-
fore” group, regardless of marital status (apart from married/informal 
union “with” children).

Results from analyses of COVID-19 × managerial position: the 
“durin”g COVID-19 group exhibits “higher” HWI-TC than the “before” 
COVID-19 group (p = .008). The “during” COVID-19 group exhibits 
“higher” HWI-WI than the “before” COVID-19 group (p = .000). Managers 
exhibits “higher” HWI-TC than the non-managerials (p = .000).

Results from analyses of COVID-19 × contract type: the “during 
“COVID-19 group exhibits “higher” HWI-WI than the “before” 
COVID-19 group (p = .009). The interaction effect’s results (COVID-19 
× marital status) are displayed in Table 13.

As can be seen in Table 12, there is only one significant difference 
of the “before” groups, though there are none in the “during” group 
which hints at the effects of the COVID-19 pandemic. Also, we can 
see that, in general, the “during” group exhibit “higher” HWI-TC 
than the “before” group, regardless of contract type (apart from 
self-employed/freelancers).

Discussion

The aims of the current statistical and comparative paper were to 
(1) shed light on the psychometric properties of the relatively “new” 
construct of Heavy-Work Investment (Snir & Harpaz, 2012, 2015), 
and its two dimensions – Time (HWI-TC) and Effort (HWI-WI), (2) 
assess differences across 9 countries in relation to HWI, (3) gauge 
the effect that demographical parameters may have on HWI, and 
(4) investigate the interaction between said demographics and the 
sample groups (i.e., “before” the COVID-19 pandemic, and “during” 
the COVID-19 pandemic). Our current research adheres to the very 
few, and extant, studies which tested and validated Brown and Leigh’s 
(1996) HWI measure (e.g., Rabenu et al., 2019; Shkoler & Kimura, 
2020; Shkoler, Rabenu, Vasiliu et al., 2017; Tziner, Buzea et al., 2019). 
As was mentioned, to the best of our knowledge, this is also one of 
the very few pioneering studies that research HWI in the context of 
COVID-19. In addition, our research hypotheses were supported to a 
great extent, with interesting results. However, as the paper has some 
long and complex analyses, here are the main findings:

(1) HWI is a stable construct across different countries with 
different backgrounds; (2) HWI is best interpreted by its “dimensions” 
(HWI-TC, Time Commitment and HWI-WI, Work Intensity) and not as 
a standalone construct; (3) the total extracted variance by the two 

Table 9. MANCOVA Univariate Analyses and Descriptive Statistics for HWI’s Dimensions

Criterion COVID-191 2nd effect M SE Criterion COVID-19 2nd effect M SE
COVID-19 × Gender COVID-19 × Marital status3

HWI-TC Before Male 3.60 0.04 HWI-TC Before Single 3.53 0.04
Female 3.47 0.03 Married - 3.36 0.04

During Male 3.72 0.07 Married+ 3.80 0.06
Female 3.63 0.06 D/S/W 3.46 0.15

HWI-WI Before Male 4.79 0.03 During Single 3.77 0.09
Female 4.84 0.03 Married- 3.66 0.09

During Male 5.03 0.06 Married+ 3.62 0.07
Female 5.10 0.05 D/S/W 3.79 0.16

COVID-19 × Education2 HWI-WI Before Single 4.80 0.03
HWI-TC Before High 3.30 0.06 Married- 4.69 0.04

Tertiary 3.30 0.12 Married+ 5.09 0.05
BA 3.61 0.04 D/S/W 4.55 0.12
MA+ 3.54 0.04 During Single 5.06 0.07

During High 3.48 0.15 Married - 5.09 0.07
Tertiary 3.85 0.26 Married+ 5.09 0.06
BA 3.74 0.08 D/S/W 5.21 0.13
MA+ 3.69 0.06 COVID-19 × Contract type4

HWI-WI Before High 4.28 0.05 HWI-TC Before Full-time 3.42 0.032
Tertiary 4.52 0.09 Part-time 3.68 0.040
BA 5.05 0.03 Self/Free 4.03 0.552
MA+ 4.79 0.03 During Full-time 3.66 0.052

During High 4.86 0.12 Part-time 3.37 0.136
Tertiary 5.32 0.20 Self/Free 3.85 0.140
BA 5.22 0.06 HWI-WI Before Full-time 4.84 0.026

COVID-19 x Managerial position Part-time 4.79 0.032
HWI-TC Before No 3.40 0.03 Self/Free 4.42 0.442

Yes 3.76 0.04 During Full-time 5.07 0.042
During No 3.56 0.06 Part-time 5.07 0.109

Yes 3.88 0.07 Self/Free 5.14 0.112
HWI-WI Before No 4.77 0.02

Yes 4.91 0.03
During No 5.08 0.05

Yes 5.09 0.05

Note. 1COVID-19 groups = (a) “before” COVID-19, (b) “during” COVID-19. 2Education (high = high-school; BA = have BA/BA student; MA+ = have MA/MA student and above). 3Marital 
status (married- = married/informal union “without” children; married+ = married/informal union “with” children; D/S/W = divorced/separated/widowed). 4Contract type (full = 
full-time employee; part = part-time employee; self/free = self-employed/freelancer).
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Table 10. MANCOVA Multivariate and Univariate Statistical Tests

Multivariate test Effect Univariate test (HWI-TC) Univariate test (HWI-WI)
Main effect (COVID-191):         MF = 16.66, p = .000, Wilk’s λ = .99
Main effect (Gender2):             MF = 5.04, p = .007, Wilk’s λ = .99
Interaction effect:                      MF = 0.06, p = .940, Wilk’s λ = 1.00

COVID-19 F(1, 3419) = 6.57, p = .010, h2
p = .01 F(1, 3419) = 33.27, p = .000, h2

p = .02
Gender F(1, 3419) = 4.32, p = .037, h2

p = .01 F(1, 3419) = 1.82, p = .178, h2
p = .01

Interaction - -
Main effect (COVID-19):          MF = 22.81, p = .000, Wilk’s λ = .99
Main effect (Education3):        MF = 11.53, p = .000, Wilk’s λ = .98
Interaction effect:                     MF = 2.49, p = .021, Wilk’s λ = .99

COVID-19 F(1, 3415) = 8.24, p = .004, h2
p = .01 F(1, 3415) = 45.60, p = .000, h2

p = .02
Education F(3, 3415) = 3.24, p = .021, h2

p = .01 F(3, 3415) = 22.86, p = .000, h2
p = .02

Interaction F(3, 3415) = 0.68, p = .565, h2
p = .00 F(3, 3415) = 4.61, p = .003, h2

p = .01
Main effect (COVID-19):          MF = 18.20, p = .000, Wilk’s λ = .99
Main effect (Marital status4): MF = 3.33, p = .003, Wilk’s λ = .99
Interaction effect:                     MF = 4.59, p = .000, Wilk’s λ = .99

COVID-19 F(1, 3415) = 6.33, p = .012, h2
p = .01 F(1, 3415) = 36.40, p = .000, h2

p = .02
Marital status F(3, 3415) = 2.82, p = .038, h2

p = .01 F(3, 3415) = 5.32, p = .001, h2
p = .01

Interaction F(3, 3415) = 1.63, p = .197, h2
p = .00 F(3, 3415) = 6.39, p = .000, h2

p = .01
Main effect (COVID-19):           MF = 16.85, p = .000, Wilk’s λ = .99
Main effect (Managerial p.5):   MF = 20.85, p = .000, Wilk’s λ = .98
Interaction effect:                      MF = 1.39, p = .249, Wilk’s λ = .99

COVID-19 F(1, 3419) = 7.00, p = .010, h2
p = .01 F(1, 3419) = 33.60, p = .000, h2

p = .02
Managerial p. F(1, 3419) = 40.84, p = .000, h2

p = .02 F(1, 3419) = 3.04, p = .082, h2
p = .01

Interaction - -
Main effect (COVID-19):           MF = 4.72, p = .009, Wilk’s λ = .99
Main effect (Contract type6):  MF = 1.05, p = .380, Wilk’s λ = .99
Interaction effect:                      MF = 4.78, p = .001, Wilk’s λ = .99

COVID-19 F(1, 3417) = 0.19, p = .668, h2
p = .00 F(1, 3417) = 6.79, p = .009, h2

p = .01
Contract type - -
Interaction F(2, 3417) = 6.52, p = .001, h2

p = .01 F(2, 3417) = 0.64, p = .528, h2
p = .00

Note. Interaction = interaction effect between the two main effects (for example: COVID-19 × Gender). 1COVID-19 groups = (a) “before” COVID-19, (b) “during” COVID-19. 2Gender 
(1 = male, 2 = female). 3Education (1 = high-school, 2 = tertiary/technical, 3 = have BA/BA student, 4 = have MA/MA student and above). 4Marital status (1 = single, 2 = married/
informal union without children, 3 = married/informal union with children, 4 = divorced/separated/widowed). 5Managerial position (1 = No, 2 = Yes). 6Contract type (1 = full-time 
employee, 2 = part-time employee, 3 = self-employed/freelancer).

Table 11. COVID-19 × Education Group Differences for HWI-WI

INT Group 1 INT Group 2 Sig. INT Group 1 INT Group 2 Sig.
Before1 + High school = Before + Tertiary .548 During2 + High school = During + Tertiary .999
Before + High school < Before + BA .000 During + High school = During + BA .168
Before + High school < Before + MA .000 During + High school = During + MA .999
Before + Tertiary < Before + BA .000 During + Tertiary = During + BA .999
Before + Tertiary = Before + MA .243 During + Tertiary = During + MA .999
Before + MA < Before + BA .000 During + BA = During + MA .999
Before + High school < During + High school .000 Before + BA = During + BA .226
Before + Tertiary < During + Tertiary .009 Before + MA < During + MA .000

Note. INT = interaction (combination of the two main effects’ groups); 1before = before COVID-19 group; 2during = during COVID-19 group. Tertiary = tertiary/technical education; 
BA = have BA or a BA student; MA = have MA or a MA student.

Table 12. COVID-19 × Marital Status Group Differences for HWI-WI

INT Group 1 INT Group 2 Sig. INT Group 1 INT Group 2 Sig.
Before1 + Single = Before + Married- .884 During2 + Single = During + Married- .999
Before + Single < Before + Married+ .000 During + Single = During + Married+ .999
Before + Single = Before + D/S/W .999 During + Single = During + D/S/W .999
Before + Married - < Before + Married+ .000 During + Married- = During + Married+ .999
Before + Married - = Before + D/S/W .999 During + Married- = During + D/S/W .999
Before + D/S/W < Before + Married+ .000 During + Married+ = During + D/S/W .999
Before + Single < During + Single .016 Before + Married+ = During + Married+ .999
Before + Tertiary < During + Tertiary .000 Before + D/S/W < During + D/S/W .004

Note. INT = interaction (combination of the two main effects’ groups); 1before = before COVID-19 group; 2during = during COVID-19 group; married- = married/informal union 
“without” children; married+ = married/informal union “with” children; D/S/W = divorced/separated/widowed.
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dimensions is remarkably high but not perfect, hinting at something 
“missing” from the total construct (see Future Research section for 
more details); (4) HWI-TC and HWI-WI correlate with one another, 
but they do “not” exhibit a very strong association, indicating fair 
convergent validity, yet they are discriminated from measuring the 
same construct; (5) even after “controlling” for the effects of all the 
demographical parameters (i.e., gender, age, education, marital status, 
tenure, managerial position, and contract type), we found significant 
effects on HWI-TC and HWI-WI, by country affiliation, time-group 
affiliation (“before” and “during” the COVID-19 pandemic), and all the 
demographics (as was explained under the Further Analyses section); 
(6) in general, employees “during” the COVID-19 pandemic report 
“higher” HWI-TC and HWI-WI than workers “before” the pandemic; 
(7) demographics interact with the group of samples “before” the 
COVID-19 pandemic, but they do “not” interact with the “during” the 
pandemic group. In other words, demographics do “not” differentiate 
between employees in the “during” the pandemic group, but they 
mostly distinguish between workers “before” the pandemic (this 
finding has been proven to be stable/invariant across most of the 
demographical interactions).

Of note, the initial impact of the COVID-19 crisis on OECD labor 
markets, where data are available, has been ten times larger than 
that observed in the first months of the 2008 global financial crisis 
(taking into account both the drop in employment and the reduc-
tion in hours worked among those who remained in work, total 
hours worked fell by 12.2% in the initial three months compared 
to 1.2% in 2008). This reflects the special nature of the COVID-19 
crisis with many countries having put entire sectors of their eco-
nomy “on hold” to contain the spread of the virus (e.g., OECD, 2020, 
2021). Nonetheless, our findings show that we still face heavier 
work investment in both time and efforts that ostensibly contra-
dict OECD’s deduction. However, it is not a complex issue. Although 
unemployment rates rose to unprecedented extremes very shar-
ply (e.g., OECD, 2020), those who “remained employed” during the 
pandemic had to work harder and put extra efforts in their jobs. 
In other words, generally, on the macro-level, working hours may 
have been diminished, but surgical observation portrays a different 
picture on the micro-level. Hence, it is reasonable to assume that 
HWI maybe be dependent on the industry or job types (e.g., me-
dical teams, food deliveries, managers, the third sector and others 
were able to continue working during the pandemic, either from 
office or from home) and hence our findings do not reflect and re-
present the entire population (see Limitations and Future Research 
Recommendations section).

A plausible explanation to the finding that people invested more 
at their work “during” the pandemic, as opposed to “before” it, is 
their need to “prove” themselves at work from fear of being fired or 
of otherwise losing their job (of which, the financial consequences 
could be dire). 

However, there is another alternative explanation. We capitalize 
on the fact that people might deliberately engage in excessive work 
in order to assuage some negative feelings, like guilt (e.g., Ng et al., 
2007). We, therefore, postulate that the same notion is also relevant in 
the current research’s situation. People might exert themselves more 

at work as an element of distraction from adversities, difficulties, and 
stress which permeate our lives in COVID-19 pandemic.

Other explanations may also apply, such as: (1) a situation when 
only one person (in a relationship with a partner) gets fired from his/
her job, while the other has to work extra hard to sustain their finan-
cial state, (2) in mid-pandemic, healthcare systems and organizations 
occupied their employees (e.g., medical doctors and nurses) around 
the clock due to the virus.

All these lead us to understand that the effects that COVID-19 has 
on HWI may vary, depending on other parameters. We elaborate fur-
ther in the next section.

Limitations and Future Research Recommendations

While our study has strength in the newness of findings, the 
use of several different international samples, and the COVID-19’s 
research aspect, we must also count its limitations. First, our data is 
cross-sectional and single-sourced, despite the many samples and the 
“time” notion (before COVID-19 vs. during COVID-19). This limits the 
generalizability of the research and does not let us see if the findings 
are stable across time. Although it may not be a major limitation, 
our research was not focused on a specific industry, sector, or types 
of workers (e.g., high-tech, low-tech, services, marketing, and sales). 
While this bolsters the external validity of the research, it limits the 
construct validity of the results.

Due to logistical difficulties, the current research only included 
the HWI measure and did not test this with other constructs, such as 
job engagement and workaholism (for convergent validity) or ethical 
climate and work-family conflict (for discriminant validity). As 
such, we suggest a replication (even on a smaller scale of countries/
samples) with more measures to compare.

To expand our understanding of cultural difference, we 
recommend replicating our study in other countries with cultural 
similarities (or differences) to the those used in this research, to 
broaden the generalizability, credibility, and validity of our findings. 
Although this study includes 9 countries, this might still limit the 
generalizability of the results to a certain extent. We, therefore, 
suggest scholars worldwide to replicate our research in other 
countries to generalize and expand our findings. Furthermore, in 
future international comparative studies, researchers can explore 
why and how each country’s cultural and institutional components 
influence the differences that would exist between countries.

Nevertheless, although the HWI is invariant across countries, 
contextual conditions may not be, meaning that the samples were 
collected in different countries in “pre-COVID-19” and “during-
COVID-19”, and we could neither account for the potential 
differences, across countries, in response to the pandemic, nor could 
we gauge it.

A general suggestion to researchers worldwide is to conduct 
longitudinal studies, and this is highly relevant in the face of 
adversities or big changes (such as the COVID-19 pandemic). The 
current research would have benefited from “pre, mid, post” research 
design (i.e., before, during, and after COVID-19 pandemic). However, 

Table 13. COVID-19 × Contract Type Group Differences for HWI-TC

INT Group 1 INT Group 2 Sig. INT Group 1 INT Group 2 Sig.
Before1 + Full-time < Before + Part-time .000 During2 + Full-time = During + Part-time .727
Before + Full-time = Before + Self/Free .999 During + Full-time = During + Self/Free .999
Before + Part-time = Before + Self/Free .999 During + Part-time = During + Self/Free .219
Before + Full-time < During + Full-time .001 Before + Self/Free = During + Self/Free .999
Before + Part-time < During + Part-time .451

Note. INT = interaction (combination of the two main effects’ groups); 1before = before COVID-19 group; 2during = during COVID-19 group; full-time = full-time employee; part-
time = part-time employee; self-free = self-employed/freelancer.
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because of logistical and time constraints, we were unable to proceed 
with this research design.

It is also safe to assume that the findings discovered in the 
research would be dependent on which industry we focus on (e.g., 
high-tech, low-tech, marketing, service), and as such we would also 
recommend incorporating this element in future research.

As was mentioned at the beginning of the Discussion section, the 
total extracted variance by the two dimensions of HWI is remarkably 
high but not perfect, hinting at something “missing” from the total 
construct. HWI is divided to the investment of (1) time, (2) cognitive 
efforts, and (3) physical efforts at work. Based on Shkoler, Rabenu, 
Vasiliu, et al.’s (2017) work and suggestions, we can conclude and, 
therefore, suggest adding a new element, a new dimension to HWI 
– the “emotional” aspect (see also, Krasulja et al., 2017; Toubiana et 
al., 2017; Voronov & Weber, 2017). This will necessitate constructing 
a new sub-scale for HWI and passing it through standardized 
validation processes. We believe that this emotional dimension will 
enrich the current HWI construct theoretically, methodologically 
and statistically. This notion is even more pertinent at times of 
uncertainty, such as a worldwide pandemic.

Furthermore, we highly recommend approaching this research 
through a “qualitative” point of view. A quantitative scale may 
not reveal intimate and personal narratives or experiences, which 
can enhance our findings and augment our understanding of this 
phenomenon (e.g., Shkoler, 2019).

Moreover, we propose investigating two other important and 
interesting venues. Firstly, whether the work itself is done while sitting 
(sedentary) or not. There has been an increase in physical inactivity 
and sedentary behaviors with the advent of the COVID-19 pandemic 
(e.g., Cheval et al., 2020; Hall et al., 2020). Part of the reasons is the 
increased use of EVC for work (e.g., Zoom) that has decreased workers’ 
ability to engage in physical activities during a regular work day (for 
example, teachers and lecturers working remotely, using EVC, rather 
than walking around the classroom). As per our findings, employees 
worked more hours during the pandemic as opposed to before it, in 
pre-pandemic situation. We suggest further research in this regard to 
further explore not only if a worker is a heavy work investor, but also 
if his/her job is sedentary – all in order to understand various health 
implication for the employees (see also Ozemek et al., 2019; Rabenu, 
in press; Sanchez-Villegas et al., 2008; Thorp et al., 2011).

Secondly, whether the employee is a parent to adolescent children 
or not (regardless of marital status). As mentioned before, because 
children were present at home, the load/burden that workers, who 
are also parents, had to bear was greater than those without children 
to take care of and worry about. This fact almost invariably affects 
these parenting employees’ abilities and availability to work beyond 
formal working hours and to exert more efforts at work, in tandem 
with taking care of and occupy their children.

Last but not least, we discussed the effects of the COVID-19 
pandemic and the cultural contexts of our research. We can see that 
the context might be more impactful than the pandemic situation 
itself. As such, it is highly interesting to explore and further research 
whether this pandemic “left a mark” on HWI culture in the countries 
scrutinized in the current paper and in the world in general. In 
other words, future research (OECD included) may benefit from 
investigating HWI after the pandemic is over, in order to see whether 
the heavy-work investment culture (like in Israel and Japan) changed, 
and in what direction and strength.

Finally, we wish to emphasize that this research was “half”-
exploratory and not theory-focused, but methodologically- and 
statistically-driven. Baseline a-priori differences between cultures 
and between times (before vs. during COVID-19) were indeed 
proposed. However, there were no in-depth and specific formulation 
of confirmatory hypotheses. Nevertheless, the findings of the 
research proved to be very interesting and highly relevant to the 
current challenging times we live in (i.e., COVID-19). As such, we 

call out to the academic community and scholars worldwide to 
proceed with confirmatory studies based on the ideas generated and 
conclusions raised from the current paper.
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Appendix A

Demographical Items from the Survey

Personal Information: (for research purposes only!)

1) Your gender:
A. Female
B. Male
C. Other: ______________

2) Your age: (in years) _______________

3) Your education:
A. High-school
B. Tertiary/Technical
C. Student/graduate of B.A.
D. Student/graduate of M.A. and above

4) Your marital status:
A. Single
B. Married/coupled/informal union without children
C. Married/coupled/informal union with children
D. Divorced/separated/widowed
E. Other: _____________________

5) Your tenure in your current job: (in years) _______________.

6) In your job, are you positioned in a managerial role:
A. No
B. Yes

7) What is your contract/job type:
A. Full-time employee
B. Part-time employee
C. Self-employed / Freelancer

8) Please write your current country of residence: ________________
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Appendix B 

Heavy-Work Investment (HWI) Full Scale (Brown & Leigh, 1996) (continued)

Heavy-Work Investment (HWI) Scale, English Version
Please read the sentences below and indicate the extent to which you agree with them:

Strongly 
disagree Disagre Somewhat 

disagree
Somewhat 

agree Agree Strongly 
agree

1.  Other people know me by the long hours I keep. 1 2 3 4 5 6

2. My clients know I’m in the office early and always leave late. 1 2 3 4 5 6

3. Among my peers, I’m always the first to arrive and the last to leave. 1 2 3 4 5 6

4. Few of my peers put in more hours weekly than I do. 1 2 3 4 5 6

5. I put in more hours throughout the year than most of my coworkers do. 1 2 3 4 5 6

6. When there’s a job to be done, I devote all my energy to getting it done. 1 2 3 4 5 6

7. When I work, I do so with intensity. 1 2 3 4 5 6

8. I work at my full capacity in my entire job duties. 1 2 3 4 5 6

9.  I strive as hard as I can to be successful in my work. 1 2 3 4 5 6

10.  When I work, I really exert myself to the fullest. 1 2 3 4 5 6

Heavy-Work Investment (HWI) Scale, Portuguese Version
Por favor, leia as frases abaixo e indique até que ponto você concorda com elas:

Discordo 
fortemente Discordo Discordo um 

pouco
Concordo um 

pouco Concordo Concordo 
plenamente

1. Outras pessoas me conhecem pelas longas horas em que trabalho. 1 2 3 4 5 6

2. Meus clientes sabem que começo a trabalhar cedo e sempre 
termino tarde.

1 2 3 4 5 6

3.  Entre meus colegas, sou sempre o primeiro a chegar e o último a sair. 1 2 3 4 5 6

4.  Poucos dos meus colegas passam mais horas semanalmente do 
que eu.

1 2 3 4 5 6

5.  Eu dedico mais horas ao longo do ano do que a maioria de meus 
colegas de trabalho.

1 2 3 4 5 6

6. Quando há um trabalho a ser feito, dedico toda a minha energia 
para fazê-lo.

1 2 3 4 5 6

7.  Quando trabalho, faço-o com intensidade. 1 2 3 4 5 6

8. Eu trabalho em minha capacidade total em todas as minhas 
funções de trabalho.

1 2 3 4 5 6

9.  Eu me esforço o máximo que posso para ter sucesso em meu 
trabalho.

1 2 3 4 5 6

10.  Quando trabalho, realmente me esforço ao máximo. 1 2 3 4 5 6

Heavy-Work Investment (HWI) Scale, Hebrew Version
:
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Heavy-Work Investment (HWI) Scale, Japanese Version

1. 
1 2 3 4 5 6

2.

 

1 2 3 4 5 6

3.

 
1 2 3 4 5 6

4.

 
1 2 3 4 5 6

5. 
1 2 3 4 5 6

6.

 

1 2 3 4 5 6

7.

 
1 2 3 4 5 6

8.

 
1 2 3 4 5 6

9.

 

1 2 3 4 5 6

10.

 
1 2 3 4 5 6

Heavy-Work Investment (HWI) Scale, Italian Version
Si prega di leggere le frasi seguenti e di indicare in che misura siete d’accordo con loro:

Assolutamente 
in disaccordo Disaccordo

Piuttosto in 
disaccordo Piuttosto 

d’accordo D’accordo Assolutamente 
d’accordo

1.  Le altre persone mi conoscono per il gran numero di 
ore che trascorro al lavoro.

1 2 3 4 5 6

2.  I miei clienti sanno che arrivo sul lavoro presto e me 
ne vado sempre tardi.

1 2 3 4 5 6

3.  Tra i miei colleghi, sono sempre il primo ad arrivare e 
l’ultimo ad andar via.

1 2 3 4 5 6

4.  Pochi dei miei colleghi dedicano più ore settimanali al 
lavoro di me.

1 2 3 4 5 6

5.  Ho lavorato più ore durante l’anno rispetto alla 
maggior parte dei mio colleghi.

1 2 3 4 5 6

6.  Quando c’è un lavoro da fare, dedico tutta la mia 
energia finché non l’ho finito.

1 2 3 4 5 6

7.  Quando lavoro, lo faccio sempre con intensità. 1 2 3 4 5 6

8.  Mi applico con la massima intensità a tutti i compiti 
della mia mansione.

1 2 3 4 5 6

9.  Mi sforzo il più intensamente possibile per avere 
successo sul lavoro.

1 2 3 4 5 6

10.  Quando lavoro, do sempre il massimo. 1 2 3 4 5 6

Appendix B 

Heavy-Work Investment (HWI) Full Scale (Brown & Leigh, 1996)
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Heavy-Work Investment (HWI) Scale, Romanian Version
Utilizând scala de mai jos, v  rug m s  indica i în ce m sur  sunte i de acord cu fiecare dintre urm toarele  

wafirma ii referitoare la munca dvs:

Dezacord total Dezacord Oarecum nu 
sunt de acord

Oarecum de 
accord De acord Acord total

1.  Ceilal i m  cunosc pentru orele 
suplimentare pe care le fac.

1 2 3 4 5 6

2.  Clien ii mei tiu c  ajung la birou devreme i 
c  plec întotdeauna mai târziu. 

1 2 3 4 5 6

3.  Dintre colegii mei, eu sunt întotdeauna cel 
care ajunge primul i pleac  ultimul.

1 2 3 4 5 6

4.  Pu ini dintre colegii mei au mai multe ore 
suplimentare decât mine. 

1 2 3 4 5 6

5.  Am mai multe ore de munc  într-un an 
decât majoritatea colegilor.

1 2 3 4 5 6

6.  Îmi folosesc toat  energia pentru a finaliza 
munca pe care o avem de f cut. 

1 2 3 4 5 6

7.  Atunci când lucrez, lucrez cu intensitate. 1 2 3 4 5 6

8.  Lucrez la capacitate maxim  în toate 
sarcinile pe care job-ul meu le presupune.

1 2 3 4 5 6

9.  Fac eforturi ca s  am succes în munca mea. 1 2 3 4 5 6

10.  Atunci când lucrez, îmi dau silin a la maxim. 1 2 3 4 5 6

Heavy-Work Investment (HWI) Scale, Urdu Version
:۔ںیہ قفتم کت دح سک ےس نا پآ ہک ےیجیک یہدناشن ےنماس ےک نا رک ھڑپ ےلمج ےئگ ےید ےچین ینابرہم ہارب

 ریغ روپرھب
 قفتم

 ۱

 قفتم ریغ
۲

ھچک
 قفتم ریغ

۳

ھچک
قفتم
۴

  قفتم
۵

 روپرھب
قفتم
۶

۱۲۳۴۵۶۔ںیہ ےتناج ےس ہجو یکراک تاقوا لیوط ےریم ےھجم گول ےرسود۱

۲
 دوجوم ںیمرتفد ےلہپ ےس تقو ہشیمہ ںیم ہک ںیہ ےتناج (ٹنئالک) لکؤم ےریم

۱۲۳۴۵۶۔ںوہ اتہر کت ریدروا ںوہ اتوہ

۳
 ںیمرخآ ےس بس روا اتآ رتفد ےلہپ ےس بس ہشیمہ ،ںیم ںویھتاس ےنپا ںیم

۱۲۳۴۵۶۔ںوہ اتوہ تصخر

۱۲۳۴۵۶۔ںیہ ےتید وک ماک تقو ہدایز ےس ھجم ےتفہ رہ یھتاس ھچک ےریم۴

۵
 ماک تقو ہدایز تبسن یک (نیمزلیس) ناگدننک تخورف رتشیب ،ںیم رھب لاس ںیم

۱۲۳۴۵۶۔ںوہ اترک

۶
 فرص ںیم ےنید ماجنارس ےسا یئاناوت یراس ینپا ںیم وت ،وہ انرک ماک یئوک بج

۱۲۳۴۵۶ ۔ںوہ اتید رک

۱۲۳۴۵۶۔ںوہ اترک ںیم زادنا روپرھب وت ںوہ اترک ماک ںیم بج۷

۱۲۳۴۵۶۔ںوہ اتاھبن ےس تیحالص یروپ ںایراد ہمذ مامت یک تمزالم ینپا ںیم۸

۱۲۳۴۵۶۔ںوہ ات رک ششوک نکمم رہ یک ےنوہ بایماک ںیم ماک ےنپا ںیم۹

۱۲۳۴۵۶۔ںوہ اتید رک رومعم رپ سا لمکم وک دوخ وت ںوہ اترک ماک ںیم بج۱۰

Heavy-Work Investment (HWI) Scale, Turkish Version
Lütfen a a ıdaki cümleleri okuyun ve bunlara ne ölçüde katıldı ınızı belirtin:

Kesinlikle 
katılmıyorum Katılmıyorum Kısmen 

katılmıyorum 
Kısmen 

katılıyorum Katılıyorum Kesinlikle 
katılıyorum

Ba kaları beni uzun saatler boyunca çalı mamla 
tanıyor. 1 2 3 4 5 6

Mü terilerim ofise erken geldi imi ve her zaman geç 
ayrıldı ımı biliyor.

1 2 3 4 5 6

 arkada larım arasında her zaman ilk gelen ve en 
son ayrılan benim.

1 2 3 4 5 6

 arkada larım çok azı haftada benden daha fazla 
saat harcıyor.

1 2 3 4 5 6

Yıl boyunca i  arkada larımın ço undan daha fazla 
saat isim için harcarım.

1 2 3 4 5 6

Yapılacak bir i  oldu unda, tüm enerjimi onu 
bitirmeye adarım.

1 2 3 4 5 6

Çalı tı ım zaman bunu yo un bir ekilde yapıyorum. 1 2 3 4 5 6
Tüm i  görevlerimde tam kapasitemle çalı ıyorum. 1 2 3 4 5 6

imde ba arılı olmak için elimden geldi ince çok 
çabalıyorum.

1 2 3 4 5 6

Çalı ırken gerçekten kendimi sonuna kadar 
harcıyorum. 1 2 3 4 5 6

Appendix B 

Heavy-Work Investment (HWI) Full Scale (Brown & Leigh, 1996)
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Appendix C

Common-Method Bias (CMB) Analyses

In order to assess the extent to which inter-correlations among the variables might be an artifact of "common method variance" (CMV), we 
employed three tests (as suggested by Podsakoff et al., 2003. See also Lindell & Whitney, 2001): (a) the Harman’s single-factor method (a con-
firmatory factor analysis, CFA, in which all items are simultaneously loaded on one single factor), (b) a common-latent factor (CLF), also known 
as Unmeasured Latent Method Construct (ULMC; Richardson et al., 2009), method (a CFA in which all items loaded on both – their expected 
factors and one common-latent factor are loaded on each of the items respectively, but are uncorrelated to their respective latent factors), and 
(c) a standard CFA to test the original construct. In addition, we examine the model fit and extracted explained variance (R2). The analyses were 
done by utilizing AMOS (v. 23) software with the function of Multiple-Group Analyses (as there are 12 different samples/groups). The results are 
presented in Table C1.

Table C1. Model Fit Indices under Multiple-Group Analysis Function

Model c2(df) c2/df CFI GFI NFI NNFI SRMR ECVI RMSEA (90% CI)
Single-Factor 8,690.89(640), p = .000 13.58 .61 .60 .59 .67 .22 2.56 .06 (.06, .06), p = .000
CLF 3,222.97(629), p = .000   3.72 .87 .84 .85 .89 .10 0.96 .04 (.03, .04), p = .978
CFAT 5,711.66(482), p = .000 11.85 .74 .76 .73 .71 .19 1.78 .05 (.05, .06), p = .000
CFAD 1,697.56(493), p = .000   3.44 .94 .95 .92 .94 .06 0.60 .02 (.02, .03), p = .985

Note. Single-factor = Harman’s single-factor method test; T = CFA of one-factor for the total construct of HWI (undivided to its dimensions); D = CFA of two-factors for the 
dimensions of the HWI construct (HWI-TC and HWI-WI).

The methods explained before produced explained variance (R2) as follows (Harman’s single-factor "outside" the parenthesis, and CLF method 
inside the parenthesis): Israel1 = 25.44% (23.15%); Israel2 = 28.01% (25.49%); Romania1 = 35.94% (32.71%); Romania2 = 29.88% (27.19%); Japan = 
22.78% (20.73%); USA = 27.35% (24.89%); Pakistan = 30.07% (27.36%); Italy = 24.81% (22.58%); Turkey = 28.45% (25.89%); Brazil = 29.77% (27.05%); 
Germany = 34.64% (31.51%). This indicated that the CLF method produced less CMV.

As can be seen in Table B1, the fits of the models vary. The worse fit, as expected, is derived by using Harman’s Single-Factor test. Then the 
standard CFA when the total construct (a unified one-factor) of HWI is tested instead of its dimensions. Next, the CLF method produced adequate 
fit indices, which highlight its importance over Harman’s Single-Factor test. While these results (in conjunction with the R2 extracted) do not rule 
out completely the possibility of same-source bias (i.e., CMV), following Podsakoff et al. (2003), the extracted explained variances are less than 
50% (R2 < .50) indicating that CMV is an unlikely explanation of our investigation’s findings. Finally, the standard CFA with the two HWI dimen-
sions (HWI-TC and HWI-WI) produced the best model fit (close to the "absolute" sense, apart from the c2-test; see, Byrne, 2010; Tabachnick & 
Fidell, 2013; Vehkalahti & Everitt, 2019). These results have led us to: (1) use the dimensions of HWI in further analyses, as they fit the data more 
than the total construct does and are more statistically (and theoretically) sane to use separately from one another, (2) create CMV-corrected/
adjusted dimensions of HWI (see, Lindell & Whitney, 2001; Podsakoff et al., 2003; Richardson et al., 2009) to account for any CMV that might 
confound the data.




