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Abstract

The Authentic Leadership Questionnaire (ALQ) is used to assess authentic leadership (AL). Although ALQ is often used
in empirical research, cross-cultural studies with this measure are scarce. Aiming to contribute to filling this gap, this
study assesses the invariance of the ALQ measure between samples of Brazilian (N = 1019) and Portuguese (N = 842)
employees. A multi-group confirmatory factor analysis was performed, and the results showed the invariance of the
first- and second-order factor models between the Brazilian and Portuguese samples. The results are discussed
considering their cultural setting, with the study’s limitations and future research directions being pointed out.
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Background
Authentic leadership model
Conceived by Luthans and Avolio (2003), the authentic
leadership (AL) model considers the leader as self-effective,
hopeful, resilient, and optimistic. AL is represented by high
moral character, altruism, and virtuousness (Avolio and
Gardner, 2005). According to Avolio and Gardner (2005),
the authentic leader presents the capacity to analyze and
make decisions on ethical dilemmas. Walumbwa et al.
(2008) add to AL attributes the promotion of a climate of
ethical work and development of followers’ psychological
capacities. The theoretical model of AL is formed of four
dimensions. The first, relational transparency, consists of
presentation of the leader’s genuine “self” rather than a
modification with regard to the external context (Ilies et al.
2005). The second,moral and ethics, deals with the leader’s
attitudes, values, and moral standards (Walumbwa et al.
2008). The third, balanced processing, deals with others’
consideration of the leader’s deepest information and re-
flections (Walumbwa et al. 2008). And self-awareness
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includes knowledge of self and one’s own potential (Avolio
and Gardner, 2005).
The Authentic Leadership Questionnaire (ALQ) is a

self-administered instrument that assesses the percep-
tion of AL (Walumbwa et al. 2008) and has been applied
in several cultures and organizational contexts (Gardner
et al. 2011). The instrument has two versions, one for
leaders to answer about themselves (self-report) and
another for employees to rate their leaders.
The ALQ is used in research correlating AL with, for ex-

ample, working atmosphere (Nelson et al. 2014), team ef-
fectiveness (Xiong and Fang, 2014), positive emotions
(Ilies et al. 2013), and psychological capital (Laschinger
and Fida, 2014). Creativity (Rego et al. 2012) and
innovation (Černe et al. 2013) are also variables stud-
ied with this measure. Research samples have involved
professionals in such different contexts as the navy
and army (Borgersen et al. 2014), health (Laschinger
and Fida, 2014), and education (Monzani et al. 2014).
AL is also studied in institutions of different segments
and sizes (Gardner et al. 2011; Hsiung, 2012).
The ALQ has been translated into several languages,

and these versions are provided by the authors. Brazilian
studies of AL (Lanzoni and Meirelles, 2011; Sobral and
Gimba, 2012) have used a Portuguese version of the
is distributed under the terms of the Creative Commons Attribution 4.0
rg/licenses/by/4.0/), which permits unrestricted use, distribution, and
e appropriate credit to the original author(s) and the source, provide a link to
changes were made.

http://crossmark.crossref.org/dialog/?doi=10.1186/s41155-016-0046-4&domain=pdf
mailto:clacervo@gmail.com
http://creativecommons.org/licenses/by/4.0/


Cervo et al. Psicologia: Reflexão e Crítica  (2016) 29:40 Page 2 of 11
instrument but without validating it and assessing its
psychometric qualities (Esper and Cunha, 2015; Fonseca
et al. 2015).
The original study of ALQ validation considered an

American and Chinese sample (Walumbwa et al. 2008)
and attempted to break with the hegemony of North
American research into leadership. Walumbwa et al.
(2008) tested a one-factor model that explains the 16
items of the ALQ, a first-order model, with a structure
of four correlated factors, and a second-order model, in
which the four factors are explained by a second-order
one. The best adjustment found was for the second-order
model (Walumbwa et al. 2008). The psychometric struc-
ture of ALQ has been tested in different countries, such as
Belgium (Leroy et al. 2012), Spain (Moriano et al. 2011),
Portugal (Rego et al. 2012), and Turkey (Müceldili et al.
2013), among others. However, no studies are found on
the invariance of this measure for different groups and
cultures, as recommended by the International Test Com-
mission (2000). Considering the above, the first research
hypothesis is formulated:

Hypothesis 1: The second-order factor model is repli-
cated in a sample of Brazilian employees and a sample
of Portuguese employees.

Measurement invariance in authentic leadership studies
Considering that the ALQ assesses the level of authenti-
city attributed to the leader, understanding of “being
authentic” can be affected by cultural influences (Nyberg
and Sveningsson, 2014). For Diddams and Chang (2012),
authenticity has distinct mobilizing elements and should
therefore not be conceived linearly, as proposed in the
initial model. For Milfont and Fischer (2010), cultural
idiosyncrasies should be investigated in careful applica-
tions of the same measure to distinct groups and in-
dividuals. Cross-cultural research examines variations in
psychological constructs in different cultural contexts
(Rašković and Kržišnik, 2010). This kind of study con-
tributes to advancing organizational research, allowing
valid use of an instrument in different groups of individ-
uals (Milfont and Fischer, 2010).
In 1994, Graen and Wakabayashi (1994) stated that

leadership studies could not ignore variations in character-
istics between countries (Hofstede, 1980, 2001). The AL is
always expressed within a specific culture, a specific
organization, and a specific society, which leads Owusu-
Bempah et al. (2011) to debate its universal and specific
character. That discussion converges with the assump-
tions of the study of Global Leadership and Organizational
Behavior Effectiveness (GLOBE). For Minkov and Blagoev
(2012), the current complex organizational scenario
means leaders must develop a particular set of skills. In a
survey, GLOBE was applied to executives in 62 cultures
and societies (House et al. 2004). This identified the main
similarities and differences in the contexts analyzed and
found three structuring dimensions of the leader’s global
competences. Those competences, also called the global
mindset, unite the leader’s intellectual capital, social cap-
ital, and psychological capital.
Although criticism of GLOBE is found in the literature

(e.g., Hofstede, 2006), House et al. (2004) argue that the
model provides a development path of the global mind-
set for organizations and leaders. Čater et al. (2013) con-
sider that this leadership model contributes to making
global objectives and strategies suitable for operation in
local markets. Due to the many demands of the global-
ized market, organizations need flexible leadership
(Minkov and Blagoev, 2012). A leader with global skills
will adjust better to that situation (House et al. 2004).
To strengthen that understanding of leadership, GLOBE
imports the concept of psychological capital (psycap), by
Luthans (2002). The fact that psycap is one of the ingredi-
ents of global leadership suggests that AL itself can also
be considered a global leadership.
Nevertheless, despite this more or less universal charac-

ter of leadership, existing cultural specificities should not
be neglected and it is important to refer to them when we
approach AL. Lawler and Ashman (2012) understand the
formation of authenticity as a continuous process of the
individual’s interaction, influenced by environmental ele-
ments. For Ford and Harding (2011), leaders adjust their
authenticity in adapting to a collective context. This view
is corroborated by research that identifies a relational and
cultural basis for authenticity (Costas and Taheri 2012;
Nyberg and Sveningsson, 2014).
Cross-cultural studies indicate that some elements of

leadership can be considered universal (Zander and
Romani 2004). However, the reasons activating these fac-
tors vary according to the values prized in each culture
and should therefore be observed in discussions on the
subject (Ensari and Murphy, 2003). Exemplifying the
potential character of culture in the understanding and
expression of authenticity, Zhang et al. (2012) made a
study of this model of leadership in Chinese organizations.
The results show that Chinese leaders’ main source of au-
thenticity lies in the relationship with others. This result
reinforces the roles of cultural and social elements in AL.
In the same connection, Owusu-Bempah et al. (2014)
study the perception of leaders and followers in Ghana
and New Zealand as to the formation of AL. They con-
clude that the leadership model referred to is idiosyncratic
but common among cultures.
In this context, Dorfman et al. (2012) argue that when

assessing a cultural situation in the framework of a certain
theoretical model, other dimensions can emerge. So when a
group of people use different expressions to conceptualize
the same beliefs, values, behaviors, and attitudes, there may



Table 1 Socio-demographic characterization of the Brazilian
and Portuguese samples

Brazil
(n = 1019)

Portugal
(n = 842)

N % N %

Sex

Male 462 45.3 292 34.7

Female 539 52.9 548 65.1

No response 18 1.8 2 0.2

Age

Under 20 years 22 2.2 21 2.5

Between 21 and 30 347 34.1 234 27.8

Between 31 and 35 226 22.6 82 9.7

Between 36 and 40 105 10.3 97 11.5

Between 41 and 50 192 18.8 267 37.1

Over 51 years 99 9.7 139 16.5

No response 28 2.7 2 0.2

Years in the company

6 months or less 51 5.9 0 0

Between 7 months and 1 year 36 3.5 97 11.5

Between 1 year 1 month and 3 years 272 26.7 89 10.6

Between 3 years 1 month and 5 years 144 14.1 138 16.4

Between 5 years 1 month and 10 years 97 9.5 147 17.5

Over 10 years 397 39 365 43.3

No response 22 2.2 6 0.7

Education

Up to 9 years of education 35 3.4 246 29.2

From 10 to 12 years 160 15.7 281 33.4

From 13 to 17 years 603 59.2 181 21.5

Over 18 years of education 200 19.6 128 15.2

No response 21 2.1 6 0.7

Salary (in euros)

Up to 500 457 44.8 215 25.5

Between 501 and 1000 375 36.8 423 50.2
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be different perceptions in interpreting the items of a meas-
ure (Milfont and Fischer 2010). To respond to this chal-
lenge, the measurement of equivalence/invariance (ME/I)
measures whether the instrument activates similar cogni-
tive, perceptive, and interpretative processes in different
groups (Vandenberg and Lance, 2000). That is, identifying
whether the measurement invariance confirms that the la-
tent construct can be generalized and is open to analogical
interpretation between specific groups (Milfont and Fischer
2010). The non-existence of ME/I can imply differences in
the instrument’s functioning in the populations studied and
not necessarily reflect differences in the model of AL
(Sirigatti et al. 2013). In these circumstances, the inter-
pretations and inferences resulting from applying the in-
strument are affected negatively (Milfont and Fischer 2010).
This study compares the ME/I of ALQ for Brazil and

Portugal. It contributes to understanding the universality
and specificities of authenticity in the domain of leader-
ship. Brazilian culture was influenced by Portuguese cul-
ture, among others, and both countries share the same
language and some cultural traits. In the understanding of
Hofstede (1980, 2001), common to the two cultures is the
dimension of power distance. This form of hierarchy in
society, in both countries, reinforces the valuation of indi-
viduals’ social status. On the other hand, compared to
Portugal, Brazil has a culture tending slightly more to-
wards individualism, masculinity, indulgence, and long-
term orientation. The dimension of aversion to uncertainty
is clearly more expressive in Portugal (Hofstede, 2001).
Research on AL is more advanced in Portugal (Monzani

et al. 2014; Rego et al. 2012) than in Brazil (Lanzoni and
Meirelles, 2011; Sobral and Gimba, 2012). In this context,
this study aims to evaluate the psychometric proprieties
and the extent of measurement invariance of the ALQ be-
tween samples of Brazilian and Portuguese employees. To
do so, the second hypothesis of the study was formulated:

Hypothesis 2: The factor model is invariant between
Brazilian and Portuguese employees.
Between 1001 and 1500 68 6.7 150 17.8

Between 1501 and 2000 94 9.2 34 4

Between 2001 and 2500 4 0.4 10 1.2

Between 2501 and 3000 1 0.1 2 0.2

Between 3001 and 3500 0 0 0 0

Between 3501 and 4000 0 0 0 0

Over 4000 0 0 0 0

No response 20 2.0 8 1
Methods
Participants
The sample is made up of a total of 1861 employees in
Brazil and Portugal, from organizations of different sec-
tors and sizes. The Brazilian participants are mainly fe-
male (52.9 %). Participants’ age is concentrated between
21 and 30 years (34.1 %), and 39 % have been working in
the same company over 10 years. The Portuguese sam-
ple is also formed predominantly of females (65.1 %).
Participants’ age is concentrated between 41 and 50 years
(37.1 %), and 43.3 % of them have been employed for
over 10 years in the same company. A detailed descrip-
tion of the two samples appears in Table 1.
Both groups contain public and private firms, and the
three economic sectors of activity are represented. How-
ever, the service sector predominates, since 90.3 % of
Brazilian organizations and 38.6 % of Portuguese firms
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in this research belong to this sector. Regarding com-
merce, 4.5 % of Brazilian and 17.8 % of Portuguese firms
in the sample belong to this sector. Industry accounts
for 4.1 % of Brazilian and 17.2 % of Portuguese firms.
The Portuguese sample contains 25.1 % of organizations
with activities of a different nature from those men-
tioned above.
Concerning the size of organizations, 95.2 % of Brazilian

companies in the sample are large and in the Portuguese
sample 14.4 % are large. Regarding this aspect, 3 % of
Brazilian companies and 60.5 % of Portuguese ones are
medium-sized, with 0.8 % of Brazilian companies and
24.3 % of Portuguese ones being small. It should be
noted that both samples were selected following the
criterion of accessibility and convenience.

Measures
This study used the ALQ, conceived by Walumbwa et al.
(2008). The research project, which the measurement in-
variance is a part of, was presented to the Mind Garden
Institute (Copyright © 2007 Authentic Leadership
Questionnaire by Avolio et al. 2007), and permission for
scientific use of the ALQ was obtained. The ALQ was
translated and adapted for Portugal by Rego et al.
(2012).
The study validating the ALQ for Brazil includes a first

stage of translation and back translation (Brislin, 1980).
Four bilingual academics were instructed to translate the
original English version of the ALQ, observing conceptual
similarity. These translations were reviewed by three
experts, fluent in English and experienced in the area of
organizational psychology. A first version of the ALQ was
elaborated and submitted to assessment by two focus
groups (leaders and subordinates). Fine-tuning improve-
ments were suggested by the groups concerning idiomatic
expressions. An adapted version of the instrument was
sent for back translation to two other academics also flu-
ent in English. The same three experts analyzed the trans-
lations of the scale comparing them with the original
version, defining the Brazilian version of the ALQ. To
check the suitability of the instructions and items, a pilot
application was carried out, in a sample of 42 followers,
23 women and 19 men. Thirty-eight employees were aged
between 21 and 30. Regarding length of service, 35 had
been in the same organization between 5 and 10 years.
Those characteristics are similar to the sample that partic-
ipated in the study to validate ALQ for Brazil.
The ALQ is composed of 16 items measured on a five-

point Likert scale (from 0—never, to 4—frequently, if
not always), divided in four dimensions: relational trans-
parency (items 1 to 5, e.g., item 4: Tell you the hard
truth), moral and ethics (items 6 to 9, e.g., item 6: Dem-
onstrate beliefs that are consistent with actions), bal-
anced processing (items 10 to 12, e.g., item 11: Analyze
relevant data before coming to a decision), and self-
awareness (items 13 to 16, e.g., item 16: Show I under-
stand how specific actions impact others). The final
scores and those for each dimension were calculated
based on the average score of the corresponding items.
This study used the hetero-assessment version of

ALQ, in which followers assess their immediate supe-
riors. Participants also answered an inventory of socio-
demographic data, with information also being gathered
about organizations’ size and sector of activity.

Procedures
Data collection was carried out by duly trained Brazilian
and Portuguese researchers. In Brazil, the group of re-
searchers contacted companies and presented the research
proposal. With their consent, the study was explained to
the employees in the position of followers, and with their
agreement, collection on location was arranged. Data col-
lection took place in two ways: on location and online. In
the former, collection was arranged previously with the
participants and took place in the work environment.
To employees in the organizations that opted for online
collection, a link to the research was provided via e-
mail (using SurveyMonkey). One week later, a reminder
was sent to all participants who had not yet answered
the questionnaire. In total, data was collected from
1019 employees.
The Portuguese sample was collected through research

involving the University of Coimbra and the University of
Évora. University students who were duly trained for this
specific data collection contacted follower employees in
different organizations. The study was explained in detail
to each participant and doubts clarified, with collection
taking place on location. A total of 842 questionnaires
were gathered in.
All employees were informed of the voluntary nature

of participation, the confidentiality and anonymity of the
information given, and the possibility of withdrawing at
any moment. They all signed an informed consent form
and were given the researchers’ contact number for any
clarification required.

Data analysis
The data were recorded and processed on a database in
version 22.0 of SPSS and AMOS. Missing values, all
MCAR (completely at random) and under 3 %, were
substituted by the expectation maximization method
(Ibrahim et al. 2005; Kline, 2011). The factorial validity of
the ALQ was evaluated with confirmatory factor analysis
(CFA) with AMOS (Arbuckle, 2013), maximum likelihood
estimation method (Jöreskog and Sörbom 2004). The
composite reliability and the average variance extracted
for each factor were evaluated as described in Fornell and
Larcker (1981).
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In both samples, the skewness and kurtosis of all indi-
vidual items did not show values excessively distant from
those considered suitable for the assumption of normal-
ity (Finney and DiStefano, 2006; Kline, 2011): −0.66 ≤
sk ≤ −0.21 and −0.98 ≤ ku ≤ 0.05 for the Brazilian sample;
−0.58 ≤ sk ≤ −0.20 and −0.68 ≤ ku ≤ −0.02 for the Portu-
guese sample. Goodness of fit was evaluated by the indi-
ces of X/df2 (acceptable fit < 5; Arbuckle, 2013; Loehlin,
2004; Wheaton, 1987; X2 was irrelevant for N > 500;
Bentler 1990; Schumacker and Lomax, 2010), normed of
fit index (NFI; acceptable >.80; Bentler and Bonett, 1980;
Schumacker and Lomax, 2010), comparative fit index
(CFI; good fit >.90; Bentler, 1990), parsimony normed
fit index (PNFI; very good fit ≥.80; Marôco, 2010;
Mulaik et al. 1989), standardized root mean square re-
sidual (SRMR; appropriate fit <.08; Brown, 2015; Hu and
Bentler, 1999), root mean square error of approximation
(RMSEA; acceptable fit <.10, good fit <.08 for Marôco
2010; acceptable fit <.08 for Kline 2011, Schumacker and
Lomax, 2010, and Steiger, 1990), and Akaike’s information
criterion (Model AIC; applicable when maximum likeli-
hood estimation is used, Burnham and Anderson, 1998;
there is no rule of thumb; the values depend on actual
datasets and the model—the model with the lowest AIC
value is chosen; Arbuckle, 2013; Burnham et al. 2011).
Reliability was estimated by Cronbach’s alpha (Cronbach,
1951). Measurement invariance was tested by multi-group
confirmatory factor analyses (maximum likelihood estima-
tion); configural, metric, scalar, and full uniqueness in-
variance values were compared with CFI, RMSEA, and
SRMR, since they are not affected by the size of the sam-
ple or by the model’s complexity (Chen, 2007; Cheung
and Rensvold, 2002; Meade et al. 2008).

Results
Fit of the model proposed by Walumbwa et al. (2008)
CFA was performed in order to examine the first-order
(four factors correlated) and the second-order (four first-
order factors determined by a second-order factor)
authentic leadership model. Although confirmatory factor
analysis performed by Walumbwa et al. (2008) supports a
second-order model—“a higher order, multidimensional
model of the authentic leadership construct” (Walumbwa
et al. 2008, p. 89), we found a better fit for the first-order
Table 2 Fit statistics of the hypothesized models for Brazil and Portu

Sample Number X2 X2/df d

First-order factor model Brazilian 1019 863.38 8.81 9

Portuguese 842 549.78 5.61 9

Second-order factor model Brazilian 1019 929.95 9.30 1

Portuguese 842 569.45 5.70 1

X2 chi-square, df degrees of freedom, NFI normed fit index, CFI comparative fit inde
residual, RMSEA root mean square error of approximation, CI confidence interval, M
*p < .001
model (see Table 2 for the fit statistics of the first- and
second-order models for the Brazilian and Portuguese
samples). Considering all the fit statistics, and despite
the strong correlations among the four factors, the
first-order factor model showed a better fit in both
samples, which led us to pursue the analysis maintain-
ing first and second-order models. No error terms were
correlated (based on modification indices). The four
factors corresponding to the latent constructs of AL
theory were supported: relational transparency, moral
and ethics, balanced processing, and self-awareness.
Excluding the value of X2, which is considered irrele-
vant for samples greater than 500 subjects (Bentler,
1990; Schumacker and Lomax, 2010), in a broad sense,
the models presented an acceptable fit in both samples.
The first-order model showed a better fit in all fit indi-
ces. Because the AIC statistic was lower in the first-
order model (Kline, 2011), this model was preferred
over the second-order model (Byrne, 2009), although
we performed the invariance tests for the first- and
second-order models, considering the NFI, CFI, PNFI,
and SRMR values.
The standardized regression weights for the confirma-

tory structural analysis of the alternative model for the
Brazilian and Portuguese samples are shown in Table 3.
All items have high-standardized regression weights
(Tabachnick and Fidell, 2012). For the Brazilian sample,
standardized regression weights ranged from .601 to
.907, and the Portuguese one ranged from .535 to .787.
Cronbach alphas and composite reliability (see Table 3)
were good, since they were above .70 (Hair, Anderson,
Tatham, and Black, 1999). Concerning the average ex-
tracted variance (AEV), excluding from the Portuguese
sample the transparency and moral/ethics dimensions
(AEV of .37 and .49, respectively), all the others exceed
.50, ensuring that the explained variance is greater than
the residual variance (Bagozzi and Yi, 1988), and all exceed
the cutoff value of .40 (Diamantopoulos and Siguaw, 2000)
(exception for transparency in the Portuguese sample). In
the Portuguese sample, excluding transparency dimension,
we are in the presence of discriminant validity, given that
the variance extracted from each factor is greater than the
values of the squared correlations between each pair of
factors (Fornell and Larcker 1981) (see Table 5 for R2). For
gal

f NFI CFI PNFI SRMR RMSEA 90 % CI Model AIC

8 .931 .938 .760 .041 .088 .082–.093* 939.12

8 .903 .919 .738 .05 .074 .068–.080* 626.08

00 .926 .933 .771 .044 .090 .085–.096* 1001.95

00 .900 .916 .750 .047 .075 .069–.081* 641.45

x, PNFI parsimony normed fit index, SRMR standardized root mean square
odel AIC Akaike’s information criterion



Table 3 Standardized regression weights (SRW), reliabilities, and average extracted variance (AEV) for first-order and second-order
factor models (N Brazil = 1019; N Portugal = 842)

SRW AEV Composite reliability Cronbach’s α

Factors Items Br Pt Br Pt Br Pt Br Pt

Order factor model: 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd

Transparency AL1 .601 .592 .592 .589 .50 .50 .37 .37 .83 .83 .75 .75 .84 .74

AL2 .770 .776 .647 .695

AL3 .814 .822 .687 .651

AL4 .692 .686 .535 .529

AL5 .628 .614 .586 .582

Moral/ethics AL6 .744 .743 .700 .694 .63 .63 .49 .49 .87 .87 .79 .79 .87 .79

AL7 .814 .810 .775 .775

AL8 .787 .785 .649 .651

AL9 .821 .827 .669 .673

Balanced processing AL10 .801 .805 .603 .604 .67 .66 .49 .49 .86 .86 .74 .74 .85 .73

AL11 .795 .797 .716 .717

AL12 .849 .842 .771 .770

Self-awareness AL13 .844 .822 .703 .716 .74 .74 .52 .52 .92 .92 .81 .81 .92 .81

AL14 .822 .908 .711 .787

AL15 .907 .870 .787 .681

AL16 .867 .841 .679 .698

AL Transparency - .940 - .920

(2nd-order factor) Moral/ethics - .910 - .886

Balanced processing - .990 - .938

Self-awareness - .957 - .899

Br Brazil, Pt Portugal, SRW standardized regression weights, AEV average extracted variance
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the Brazilian sample, only for self-awareness, the remaining
extracted variances were higher than the R2 dimensions.

Invariance tests for ALQ
The results of the invariance analysis are presented in
Table 4 for first- and second-order factor models. We
compared configural variance (model 1) with three
restricted models: metric invariance (model 2), scalar
invariance (model 3), and full uniqueness measurement
invariance (model 4; Arbuckle, 2013; Byrne, 2009; Marôco,
2010). Firstly, we tested for configural invariance (the free
model, unconstrained) running the CFA model for each
group separately. Secondly, we tested metric invariance by
constraining factor loadings (measurement weights), sca-
lar invariance by constraining measurement weights and
intercepts, and full uniqueness measurement invariance
by constraining measurement residuals (all parameters
constant across groups; Arbuckle, 2013).
To test the fit of each measurement invariance model,

we turn to the values of the CFI and the RMSEA, since,
in general, they are not influenced by the size of the
sample nor by the complexity of the model and are not
associated with global adjustment measures (Chen, 2007;
Cheung and Rensvold, 2002). As can be seen in Table 4,
CFI and RMSEA decreased by .001 from configural to
metric invariance for both first- and second-order models,
which is suitable for invariance, considering the guidelines
for RMSEA and for CFI—changes in RMSEA of ≥.010 to
.015 and in CFI of ≤−.005 to −.010 (Chen, 2007) or changes
in CFI ≤ −.001 (Cheung and Rensvold, 2002) or ≤−.002
to −.008 (Meade et al. 2008), indicate invariance. Add-
itionally, considering that a change in SRMR of ≥.025
to .030 is recommended for invariance testing of fac-
tor loadings (Chen, 2007) and our differences were
only of ΔSRMR = .003 for the first-order model and
ΔSRMR = .002 for the second-order model, metric in-
variance was shown.
The differences in RMSEA and CFI between scalar and

metric invariance were ΔRMSEA = .005 and ΔCFI = −.020
for both first- and second-order models; these differences
can also be accepted for invariance since, according to
Chen (2007), for a cutoff point of .05, only a value equal to
or less than −.005 in the CFI associated with a value equal
to or greater than .010 in the RMSEA shows non-
invariance (for a cutoff point of .01, change of <−.010 for
CFI and >.015 for RMSEA). Also, considering SRMR, a



Table 4 Fit statistics for measurement of invariance for first-order and second-order factor models (N = 1861)

Model X2 df X2/df NFI CFI ΔCFI PNFI SRMR ΔSRMR RMSEA ΔRMSEA 90 % CI Model AIC

Order factor model: 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd

Invariance

1. Configural 1413.2* 1499.4* 196 200 7.21 7.50 .922 .918 .932 .928 - - .753 .765 .045 .047 - - .058 .059 - - .055–.061* .056–.062* 1629.2 1707.4

2. Metric 1443.0* 1530.4* 208 212 6.94 7.22 .921 .916 .931 .927 −.001 −.001 .798 .809 .048 .049 .003 .002 .057 .058 −.001 −.001 .054–.059* .055–.061* 1635.0 1714.4

3. Scalar 1820.8* 1901.8* 224 228 8.13 8.34 .900 .896 .911 .907 −.020 −.020 .840 .851 .048 .049 .000 .000 .062 .063 .005 .005 .059–.065* .060–.065* 1980.8 2053.8

4. Full uniqueness
measurement

2214.4* 2290.2* 250 252 8.86 9.09 .878 .874 .891 .887 −.020 −.020 .915 .918 .105 .105 .057 .056 .065 .066 .003 .003 .063–.068* .063–.068* 2322.4 2394.2

*p < .001

C
ervo

et
al.Psicologia:Reflexão

e
Crítica

 (2016) 29:40 
Page

7
of

11



Cervo et al. Psicologia: Reflexão e Crítica  (2016) 29:40 Page 8 of 11
change of ≥.005 to .010 is recommended for intercept
level and residual variance tests (Chen, 2007), where
our difference from scalar to metric invariance was
ΔSRMR = .000, strengthening scalar invariance.
Full uniqueness measurement invariance (all parame-

ters equal across groups) is rarely tested (Raju et al.
2002), because “this scenario of invariant measurement
residuals is considered too restrictive and, in general, invari-
ance analysis does not require residual invariance” (Marôco,
2010, p. 288). Despite this, for the first- and second-order
models, the ΔCFI were −.020 and the ΔRMSEA were .003,
which also indicates invariance for these higher order
models, since non-invariance exists only when the decre-
ment in model fits exceeds RMSEA ≥ .010 and CFI ≥ −.005
(Chen, 2007), which does not occur in either the first- or
second-order model.

Authentic leadership model: comparison between Brazil
and Portugal
The descriptive statistics and inter-correlations between
the dimensions of the ALQ are indicated in Table 5.
Inter-correlations of a greater magnitude are found for
the Brazilian sample. To analyze the differences in AL ac-
cording to participants’ nationality, a multivariate analysis
of the variance (MANOVA, general linear model proced-
ure) was performed, taking as the independent variable
(IV) nationality (1 = Portugal; 2 = Brazil) and as dependent
variables (DV) each dimension of AL. Analysis of the
multivariate test indicates a significant effect on the dif-
ference of perception of AL between the Brazilian and
Portuguese samples, Wilks Λ = 0.931, F(4,1856) = 34.53,
η2p = .069, p < .001. The results of the univariate tests
are presented in Table 5. It can be observed that we
only record two differences of a low magnitude, one
concerning moral and ethics (effect size η2 = 0.4 %) and
the other with self-awareness (η2 = 2.5 %).

Discussion
The main aim of this study was to analyze the ME/I of the
ALQ between Brazil and Portugal. Considering the hy-
potheses formulated, we conclude both were supported.
Indeed, the first- and second-order factor models were
Table 5 Descriptive statistics and inter-correlations between dimens
for the Brazilian and Portuguese samples

Dimension of authentic
leadership

Nationality

Brazil (n = 1019)

M SD 1 2 3

Transparency (1) 2.6 .84

Moral/ethics (2) 2.1 .74 .781* (.61)

Balanced processing (3) 2.5 .99 .750* (.56) .770* (.59)

Self-awareness (4) 2.3 1.05 .759* (.58) .758* (.57) .859* (.74

*p < .01; **p < .001
found to be reproduced in the samples of Brazilian and
Portuguese employees. However, the first-order model
showed a slightly better fit. The factor models we validated
were shown to be equally invariant between the two sam-
ples, whether concerning the first- or second-order model.
These results are aligned with the Walumbwa et al. (2008)
model, strengthening the use of the instrument in Brazil
and Portugal and making comparison possible (Milfont
and Fischer 2010).
As stated above, Brazil and Portugal have cultural

similarities and differences (Hofstede, 2001). According
to Hofstede (2001), Brazilian culture is more individual-
istic and has higher masculinity, long-term orientation,
and indulgency than Portuguese culture. Portugal is
comparatively higher in uncertainty avoidance. Both
cultures are high and similar regarding power distance,
organizational hierarchy and status are prized, and when
the leader shows authenticity, that is highlighted by the
followers (Avolio and Gardner, 2005; Hofstede, 2001).
Owusu-Bempah et al. (2014) state that in the AL model
there are both idiosyncratic and common elements.
That is in accordance with the GLOBE approach since
it considers that the leader has to develop global abil-
ities and enough flexibility to enable him or her to lead
in the local markets (Čater et al. 2013; Minkov and
Blagoev, 2012).
Our results are also in accordance with the AL litera-

ture, since research in different countries has shown the
ALQ model has acceptable fit (Moriano et al. 2011; Rego
et al. 2012; Leroy et al. 2012). Several variables are found
to be related to AL, such as team effectiveness (Xiong
and Fang, 2014), positive emotions (Ilies et al. 2013), and
innovation (Černe et al. 2013), in different contexts
(e.g., healthcare, Laschinger and Fida 2014, and educa-
tion, Monzani et al. 2014). Overall, our results together
with those studies strengthen the applicability and wide
scope of the AL model (Walumbwa et al. 2008).
Analysis of the AL model for both samples indicates

the same dimensional structure, although the explana-
tory power of the dimensions differs between the
groups. The dimension with highest explanatory power
is self-awareness. The AL model proposes that one of
ions of AL (r2 in parenthesis), univariate tests, and effect size (η2)

Portugal (n = 842) F(1, 1859) η2

M SD 1 2 3

2.7 .75 0.59 .000

2.1 .63 .664* (.44) 6.90* .004

2.5 .86 .631* (.40) .649* (.42) 0.05 .000

) 2.6 .80 .647* (.42) .623* (.39) .690* (.48) 47.77** .025
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the precedents of AL includes the capacity of balance
between perception of self and the influences of the ex-
ternal context (Walumbwa et al. 2008). This construct
being what most explains the model in the two samples
reinforces the theoretical grounding and understanding
that exercising authenticity includes the leader’s self-
knowledge (Avolio and Gardner, 2005).
The second dimension with highest explanatory effect

corresponds to balanced processing, and its relevance
concerns the essence of the leader-subordinate relation-
ship (Ilies et al. 2013). Moral and ethics, the third most
explanatory dimension, focuses on leaders’ values, their
beliefs, and moral standards. The prominence of this
dimension, in both samples, reinforces how much sub-
ordinates perceive the leader’s morality, observing an
alignment between his/her discourse and action (Avolio
and Gardner, 2005). The last explanatory factor of the
model in both groups is relational transparency. To
some extent, this dimension is strengthened in the
interaction with the others. For the relationship be-
tween leader and subordinates to be solid and clear,
leaders must initiate the leadership process knowing
themselves well (self-awareness). It will then be possible
to develop open leadership, coming closer to employees
through the ease of sharing (balanced processing). In
daily socializing and faced with organizational chal-
lenges, subordinates need to find coherence between
their leader’s discourse and practice (moral and ethics).
This set of conditions allows leaders to form transpar-
ent relationships with their subordinates (Avolio and
Gardner, 2005). When authentic leaders are not afraid
to expose themselves, levels of trust are developed with
subordinates. This trust promotes greater sharing of in-
formation and knowledge, creating a feeling of partnership
and making work contexts more human (Avolio and
Gardner, 2005; Ilies et al. 2013; Walumbwa et al. 2008).

Limitations
One limitation of this research lies in comparing the
invariance of the ALQ in only two cultures. Considering
cultural differences in studies on leadership is relevant
in understanding how authenticity is developed and
perceived in different nationalities. This study sought to
contribute to cross-cultural research into AL, including
a Brazilian sample, and also intended to address the
shortage of studies in Latin-American countries. How-
ever, it is recommended that future studies extend the
number of cultures analyzed.
A second limitation of this study concerns analysis of

the ALQ only in the hetero-assessment version. The
authors formulated a self-assessment version which was
not considered in this study. The purpose of this re-
search was to deepen understanding of how subordi-
nates perceive authenticity in their superiors. But this
aim should be extended and deepened with samples of
leaders. Finally, we highlight the need to validate the
results obtained here in longitudinal studies.

Conclusions
This study supports analysis of the invariance of the
ALQ in Brazilian and Portuguese samples. The instru-
ment was found to be invariant and therefore validated
for intra- and inter-group identification of leadership
authenticity as perceived by subordinates. The work car-
ried out contributes to meeting the growing need for
cross-cultural research into the dimensions forming the
construct of authentic leadership. In addition, it contrib-
utes to providing the academic and business community
with a measure that can be used in assessing authentic
leadership and that has adequate psychometric proprieties.
By sharing the importance of this model of leadership in
the organizational context, we hope the study carried out
will stimulate and encourage future cross-cultural re-
search with the AL model. For all the reasons presented
above, we conclude on the invariance of the ALQ between
Brazilian and Portuguese employees.
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