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CEO demographic characteristics and rm performance:
an empirical study in the scienti c research and
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Thepurposeof this study is to analyze the impact of the chief executiveo cer (CEO)demographic
characteristics including CEO age, CEO gender, and CEO education on the performance of
rms in the scienti c research and technology development (SRTD) industry context. The cross-
sectional data employed are collected from the General Statistics O ce of Vietnam’s survey on
corporations in 2017 with three samples, which include SRTD rms, certi ed SRTDs as CSRTD
rms, and the SRTD industry as a whole. The least-squares analysis, robust regressions, statistical
parametric and non-parametric tests are conducted to analyze the data. Firstly, it is found that the
association between CEO age and rm performance is di�erent between SRTD rms and CSRTD
rms and statistically non-signi cant to the SRTD industry as a whole. Secondly, female CEOs
of SRTD rms operate their businesses better than their male counterparts while the opposite is
witnessed in CSRTD rms. For the whole SRTD industry, male CEOs outperform. Thirdly, for
SRTD rms, the higher education of CEOs does not ensure higher performance. Nonetheless,
CEOs with master’s degrees do have better performance than CEOs with bachelor’s degrees.
These results are consistent in all estimation models being employed. The study is the rst to
examine factors a�ecting the performance of rms in the SRTD industry.

.H RUGV CEO age, CEO gender, CEO educational background, Firm performance,
Technology-based rms
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The rms in SRTD industry are coded as 72110, 72120, 72130, 72140, 72210, 72220, 74909 under the Viet
nam 5-digit system of industry code (VSIC) 2018 or as 71100, 72200, 74909 under the VSIC 2007. They
consist of 2 main rm groups, which are SRTD rms and certi ed SRTD rms. The SRTD rms are those
operating in the SRTD industry as their major registered industry and the certi ed SRTD (CSRTD) rms are
those operating in this business sphere but not as their major registered industry; however, they have their
scienti c research and technology development products and have led them to competent authorities in their
RFD L IRU EHL J JUD H DV & V

, WURG FWLR

Since theUpper Echelon Theory (UET)was introduced byHambrick andMason (1984), many
empirical studies have been conducted to replicate and complement the theory in di�erent
contexts, including international, country-speci c, and sector-speci c circumstances. The
D RUV DYH V HVL H D H HRULHV R H F DUDF HULV LFV RI RS D DJHUV IUR D SSHU

HF H R V SHUVSHF LYH D V D H D H R FR HV RI D RUJD L D LR DUH SDU D LFLSD H E

F DUDF HULV LFV RI HD L J D DJHUV R H H D S HV RI V F V LHV L F H D V R H

role of female executives in hospital performance in the healthcare sector of Ontario, Canada
(Frankl and Roberts, 2018); a study about CEO characters as the determinant of technology
D RS LR E V D D H L VL H H HUSULVHV 0(V L 1LJHULD ZD HW DO , 2011); a
study on the foreign experience of top leading team and international diversi cation strategies
of U.S. multinational rms (Sambharya, 1996); or the research on CEO characteristics
and technology innovativeness from Canadian manufacturing rms (Kitchell, 2009). For
technology-based SMEs in Spain, the impact of gender diversity, management capabilities
of the leading team on product and process innovation is examined (Ruiz-Jiménez and
Fuentes-Fuentes, 2016). Returnee entrepreneurs in Chinese high-technology industries and
their learning style for rm management are investigated to see if there is any signi cant
relationship with the rm’s results (Liu HW DO , 2015).

Nonetheless, the results found in di�erent contexts have not been consistent and sometimes
have been con icting with each other. The in uence of CEO age on rm performance is
found positively signi cant in some studies (Awa HW DO , 2011; Garcia-Blandon HW DO , 2019)
but negatively signi cant (Amran HW DO , 2014) or has a non-linear relationship in other
UHVHDUF HV +RD J HW DO , 2019). CEO gender and performance of a rm are found to have
no signi cant relationship (Amran HW DO , 2014) while in other studies they are shown to be
SRVL LYH DVVRFLD H ZD HW DO , 2011; Frankl and Roberts, 2018; Ruiz-Jiménez and Fuentes-
Fuentes, 2016). Similarly, CEO education and rm achievements are observed to be under
no signi cant relationship (Amran HW DO , 2014; Garcia-Blandon HW DO , 2019). But in other
studies, they are found to have a positive relationship (Jalbert HW DO , 2011; King HW DO , 2016)
RU D HJD LYH UH D LR V LS ZD HW DO , 2011). It is, therefore, presumed that empirical ndings

HU H 8( HRU L E VL HVV SUDF LFHV DUH R FR VLV H Z H H FR H F D JHV

This study investigates the role of CEO characteristics on the performance of rms in the
scienti c research and technology development (SRTD) industry in Vietnam IRU UHH DL

reasons. Firstly, the SRTD industry is arguably characterized by an emphasis on research and
HYH RS H D D IRF V R HYH RSL J D L L L J HZ HF R RJ &RRSHU D
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Bruno, 1977), which is completely di�erent from other industries in the economy. Secondly,
there are potential bene ts of UET theory in predicting organizational outcomes, predicting
competitors’ moves and countermoves, and suggestions for those in charge of selecting and
developing senior executives in this industry-speci c context. Finally, as long as the policy-
making of the Vietnam government is concerned, these rms have been intensively supported
IRU RUH D D HFD H E DUH V L HU HYH RSH 8 HUV D L J H HU L D V RI HLU

HYH RS H DV EHH HVSHUD H L HH E UHFHLYH VFD L HUD UH R D H

The remainder of the paper is structured as follows. Part 2 presents a literature review related
to the study and proposes hypotheses. Part 3 explains the methodology applied and describes
the data employed. Results and discussions are presented in Part 4. Part 5 concludes the paper.

LWHUDW UH UHYLH D G K SRWKHVHV

The CEO demographic characteristics under investigation are CEO age, CEO gender, and
CEO educational background and quali cations as commonly found in previous studies
D NV R HLU REVHUYDEL L D HDV UDEL L

2.1 CEO age and �rm performance

Oldpeople tend to changeon aggregatewhen theyare put under certain environmental pressure,
but their change is more slowly than that of young people (Carlsson and Karlsson, 1970).
LV HVV F D JH SUR H RI H R HU D SUHYH H IUR JUDVSL J HZ RSSRU L LHV

Ser ing (2014) argues that older CEOs tend to be more risk-averse leading to less risky
investment strategies such as lower research and development (R&D), more diversifying
acquisitions, diversi ed operation management, and applying lower leverage while rms
L H L V U DUH F D H JH HYHU D ZL R V RI DF LYL LHV L HUH

associated with risk-taking and adaptability. It is, therefore, hypothesized that younger
CEOs have got better rm performance than older CEOs (H1).

2.2 CEO gender and �rm performance

Feminine participation in top management positions in rms is no longer exceptional but their
contribution to rm performance is probably of greater concern and interest. Seniority teams
ZL RUH ED D FH JH HU LYHUVL DYH D EH HU L SDF R H D DJH H D L RYD LR

quality of technology-based SMEs (Ruiz-Jiménez and Fuentes-Fuentes, 2016). Increasing
gender diversity is also found of signi cant association with a rm’s performance (Erhardt HW
DO , 2003; Krishnan and Parsons, 2008).As a result, the authors advance a hypothesis that female
CEOs achieve better rm performance than their male counterparts do (H2).

2.3 CEO education and �rm performance

Education is an asset that a CEO accumulates for himself/herself to undertake the role in
the top management of any company. The impact of CEO education on rm performance is
FR MHF UH R EH LUHF RU L LUHF UR J LV DSSRL H RI R HU ZH H FD H D DJHUV

R H HD L J HD RU LJ HU FDSDEL L L DNL J UD LR D HFLVLR V D FR L J S ZL

creative ideas in complex problem solving (Papadakis and Barwise, 2002). According to
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Wang HW DO (2016), formal education of a CEO is chosen to be assessed under the UET
concerning rm performance due to its representation of many decent criteria in support to the
CEO’s rm running like cognitive ability, novel concepts prone, new ideas welcome, ability
L HUV D L J D SURFHVVL J L IRU D LR DER HF R RJLHV D E VL HVV H YLUR H V

and then predicted to enhance rm strategic actions. CEOs with higher education are, thus,
postulated to gain better rm performance than CEOs of lower education do (H3).

0HWKRGRORJ

DWD FROOHFWLR

The cross-sectional data used in this study were collected by the General Statistics O ce of
Vietnam through a corporate survey conducted in 2017. The sample consists of 564 rms
in the SRTD industry with a group of 327 SRTD rms and another group of 237 CSRTD
rms. Therefore, three sample categories shall be investigated including the SRTD rms, the
CSRTD rms, and all rms in the SRTD industry.

5H HD F PR HO

Based on previous studies (Amran HW DO , 2014; Awa HW DO , 2011; Barker and Mueller, 2002;
Bhagat HW DO , 2010; Garcia-Blandon HW DO , 2019), the econometric research model with
ordinary least squares (OLS) estimation is built as follows:

PER
L
= β + β (CEO Characteristics) + β (Control variables) + ε

L

in which our focal variables of CEO characteristics are: CEO age, CEO gender, and
CEO education; i denotes an individual rm; Control variables represent rm-speci c
characters; PER is rm performance, which is proxied by return on equity (ROE) serving
as the benchmark of nancial performance. Other measures including 7RWDO1HW6DOHV

ORJB7RWDO1HW6DOHV, and VVHW7 UQR HU DUH VH IRU URE V HVV F HFN HVFULS LR RI HVH

YDULDE HV LV SUHVH H L DE H

HVH YDULDE HV DYH EHH VH L SUHYLR V V LHV /RJB7RWDO1HW6DOHV LV F RVH IR RZL J

D J HW DO , 2018, which takes the natural logarithm form to reduce heteroskedasticity. Return
on equity (ROE) has been used in Lam HW DO D R HU SUHYLR V V LHV VVHW7 UQR HU

is a component of ROE under DuPontAnalysis, which is selected to analyze the e�ectiveness
of asset usage of rms (Gaurav, 2020). 7RWDO1HW6DOHV LV D FR L R V YDULDE H FD F D H IUR

H D D VH IRU FR SDULVR +RD J HW DO , 2019).

Robustness checks are carried out to ensure themodels do not su�er severemulticollinearity
issues, heteroskedasticity, and the error terms are normally distributed. The variance in ation
factor is used to check multicollinearity; theWhite test is used to check heteroskedasticity; the
Jarque-Bera test is applied to check the error term’s distribution. However, as the Jarque-Bera
test is only appropriate for big datasets with thousands of observations, the results got from
LV V V D DVH DUH R IRU UHIHUH FH H R L V V D EHU RI REVHUYD LR V V R J DV

the number of observations increases to su ciently large, this assumption of OLS regression
V D EH D R D LFD H
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Apart from OLS regressions, robust regressions (RR) are also conducted with the dataset
of the study as this regression type is typically designed to cope with violations of OLS
assumptions in terms of variance homogeneity. The results from both OLS and RR regressions
shall be used for cross-checking to ensure the robustness of the ndings.

Finally, robust regressionswith interaction terms are also run to assess the joint e�ect of CEO
demographic characteristics on rm performance. Two interaction terms are&(2 JH &(2(G

D &(2*HQGHU &(2(G

H ZR R H V ZL L HUDF LR HU V DUH DV IR RZV

PER
L
= β + β CEOGender + β CEOAge + β CEOEdu + β4 CEOAge*CEOEdu +

β5(Control variables) + εL
PER

L
= β + β CEOAge + β CEOGender + β CEOEdu + β4CEOGender*CEOEdu +

β5(Control variables) + εL
DE H HVFULEHV D H S DL V H FD F D LR V RI D H YDULDE HV L H V

5HV OWV D G 'LVF VVLR

H F LSWL H WDWL WLF RI D LDEOH L W H W

DE HV D L V UD H H HVFULS LYH V D LV LFV RI YDULDE HV L H R H V LV L J LV L J D R J

the three samples, which are SRTD rms, CSRTD rms, and all rms in the SRTD industry.

7DEOH HVFULS LYH V D LV LFV FR L R V YDULDE HV

2EV 0HD 6WG 'HY 0L 0D 6DPSOH

'HSHQGHQW 9DULDEOHV

R D 1H D HV 324 7675.845 50215.79 803566
237 478118.5 5285621
561 206419 3439379

log_TotalNetSales 6.7651 2.2694 -0.1054 13.5968
9.5932 2.6214 0.3365 18.2126

428 -0.1053 18.2126
ROE 325 0.7303 15.0031 -11.1642 270

237 0.0437 0.3371 -2.0740 2.6831
562 0.4407 11.4089 -11.1641 270

VVH U RYHU 325 0.5596 1.4701 21.8824
237 0.7202 0.7823 4.3731
562 0.6272 1.2296 21.8824

,QGHSHQGHQW DULDEOHV &(2 F DUDFWHULVWLFV

CEOAge 235 43.6596 12.5301 77
225 49.60 11.51
460 46.5652
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2EV 0HD 6WG 'HY 0L 0D 6DPSOH

&RQWURO DULDEOHV

)LU JH 327 3.8073 3.7657 24
237 12.4177 11.2385 62
564 7.4255 62

/HYHUDJH 325 9.1879 -150 48.6851
237 1.5792 12.5049 -138.5080 49.4926
562 1.4069 10.7032 -150 49.4926

log_AvTotalAssets 325 7.5589 1.8153 -0.6931 13.8351
237 10.3717 2.0360 5.5741 17.9403
562 8.745 2.3621 -0.6931 17.9402

log_Tax 2.4018 -2.3026 11.1236
216 5.5628 -2.3026 16.1052
425 4.4952 2.9285 -2.3025 16.1052

log_LabourSize 327 1.4786 5.7366
237 3.4247 1.7718 8.1429
564 2.2963 1.7083 8.1429

log_FixedAssets 5.7603 1.9479 1.9879 13.4135
197 8.9043 2.461 0.8755 17.218

7.7647 2.7409 0.8754 17.218

1RWHV S1, S2, and S3 denote SRTD rms, CSRTD rms, and all rms in the SRTD industry,
UHVSHF LYH

6R UFH RUV FD F D LR

7DEOH HVFULS LYH V D LV LFV FD HJRULFD YDULDE HV

3URSRUWLR 6WG UU [95% Conf. Interval] 2EV 6DPSOH

,QGHSHQGHQW 9DULDEOHV &(2 F DUDFWHULVWLFV

CEOGender )H D H 0.2875 0.0251 0.2408 327
0.2194 0.0269 0.1709 0.2770 237
0.2630 0.0205 0.2246 0.3053 460

0D H 0.7125 0.0251 0.6608 0.7592 327
0.7806 0.0269 0.7230 237
0.7369 0.0205 0.6946 0.7753 460

CEOEdu RF RU 0.0638 0.0160 0.0387 0.1035 235
0.0711 0.0172 0.0439 225
0.0673 0.0117 0.0477 0.0943 460

0DV HU 0.1234 0.0215 0.0869 0.1724 235

7DEOH HVFULS LYH V D LV LFV FR L R V YDULDE HV FRQWLQ HG
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3URSRUWLR 6WG UU [95% Conf. Interval] 2EV 6DPSOH

0.1689 0.0250 0.1251 0.2241 225
0.1456 0.0164 0.1161 460

8 L HJUHH 0.6894 0.6269 0.7456 235
0.6044 0.0327 0.5386 0.6667 225
0.6478 0.6028 0.6903 460

&R HJH 0.0596 0.0155 0.0355 0.0984 235
0.0178 0.0066 0.0467 225

0.0247 0.0613 460
HU H LD H 0.0125 0.0723 235

0.0489 0.0144 0.0272 0.0865 225
0.0434 0.0095 0.0665 460

OtherEdu 0.0255 0.0114 0.0560 235
0.0579 0.1342 225

0.0565 0.0107 0.0387 460
&RQWURO DULDEOHV

SRU ( SRU HV 0.0336 0.0187 0.0599 327
0.2194 0.0269 0.1709 0.2770 237
0.1117 0.1405 564

1R 0.9664 0.9401 327
0.7806 0.0269 0.7230 237

0.8594 564
SHFLD =R H HV 0.0214 0.0444 327

0.1646 0.0241 0.2177 237
0.0815 0.0115 0.0615 0.1072 564

1R 0.9786 0.9556 327
0.8354 0.0241 0.7823 0.8777 237
0.9184 0.0115 0.8927 0.9384 564

&H &L HV 0.9052 0.0162 0.8681 0.9327 327
0.3713 0.0315 0.3117 0.4351 237
0.6808 0.0196 0.6410 0.7181 564

1R 0.0948 0.0162 0.0673 327
0.6287 0.0315 0.5649 0.6883 237

0.0196 0.3589 564

1RWHV S1, S2, and S3 denote SRTD rms, CSRTD rms, and all rms in the SRTD industry,
UHVSHF LYH

6R UFH RUV FD F D LR

7DEOH HVFULS LYH V D LV LFV FD HJRULFD YDULDE HV FRQWLQ HG
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Except for ROE, the mean performance of CSRTD rms is higher than that of SRTD
rms and the average of all rms in the SRTD industry in terms of 7RWDO1HW6DOHV

ORJB7RWDO1HW6DOHV D VVHW7 UQR HU LV LV SUREDE EHFD VH RI H ELJJHU VL H RI

CSRTD rms compared with that of STRD rms and the average of all rms in the SRTD
industry in terms of total assets and number of employees. The mean age of CEOs of SRTD
rms is lower than that of CSRTD rms while the mean age of CEOs of all rms in the
SRTD industry is about 46 years old. Male CEOs dominate the industry with 73.69% on
average while only 28.75% of CEOs in SRTD rms and 21.94% of those in CSRTD rms
DUH IH D H H VL L DU H H F RI RUH H H E VL HVVHV LV D VR ZL HVVH L H V

of Anh and Duong (2018) with male-dominated industries in Vietnam including metal,
leatherwork, building, chemicals, motor vehicle, electric and electronic ones. The majority
of CEOs have got university degrees with 64.78%, 68.94%, and 60.44% for all rms in the
SRTD industry, SRTD rms, and CSRTD rms, respectively. Only a small number of CEOs
have got a doctoral degree. About 14.5% of them have got master’s degrees in the industry
while CSRTD rms have more CEOs with master’s degrees than SRTD rms. Generally,
CEOs in this industry have high education with only 13.9% of them have got quali cations
EH RZ D LYHUVL HJUHH

Some rm-speci c characters are also revealed such as 21.94% of CSRTD rms having
import-export activity in the study year whilst only 3.3% of SRTD rms do have such activity.
The rate of rms operating in an industrial zone, manufacturing zone, economic zone, or
high-tech zone is 2.14% and 16.46% for SRTDs and CSRTDs, accordingly, in comparison
with about 8% for all rms in the SRTD industry. The location of SRTD rms is mainly in
central cities while only 37.13% of CSRTD rms are based in those cities. CSRTD rms are
much more mature with mean rm age of about 12.4 years compared with 3.8 years old of
SRTD rms and the average rm age in the whole SRTD industry of 7.4 years. The youngest
rms in this industry were just established in 2017. The oldest rm is 62 years old. The mean
leverage of CSRTD rms is higher than that of SRTD rms and the industry as a whole with
1.57, 1.28, and 1.40, respectively.

2 6 HJ H LR H OW

Table 4 shows the results of the OLS regressions for the three samples of rms.

&(2 JH is found positively correlated with ROE of SRTD rms with a minuscule
coe cient of 0.0063 but only signi cant at the 10% signi cance level. It is insigni cant in
other measures of performance for both CSRTD rms and SRTD industry. This result is not
supportive of H1, in which young CEOs are more highly evaluated. This result coincides with
the positive tendency among CEO age and Tobin’s Q of rms as in the study of Gottesman
D 0RUH RU D RI -D EHU HW DO (2011), in which rm performance is proxied by
return on assets (ROA). Higher age may support CEOs due to their on-the-job maturity and
hands-on experience accumulated through their tenure in the rms. In this case, however, the
impact is weak with the level of signi cance at only 10%.
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Male CEOs of SRTD rms seem to under-perform compared to their female
counterparts with negative coe cients for both 7RWDO1HW6DOHV D VVHW7 UQR HU Z L H

the opposite exists with CSRTD rms with a positive coe cient of 0.2408 at the 10% level
of signi cance for VVHW7 UQR HU. This nding supports the proposition of H2 only for
SRTD rms where female CEOs are predicted to be more successful. It does not support
the CSRTD case. The in uence of &(2*HQGHU LV R HDU H IRU H L V U

The outperformance of SRTD rms’ female CEOs might be originated from their gender
F DUDF HUV D D H FR UDJH D ZRUNL J H YLUR H Z HUH HZ L HD HYH RS H LV

nurtured and knowledge is exchangedwith better communication, trust, and more e�ective
usage of resources to achieve better results (Ruiz-Jiménez and Fuentes-Fuentes, 2016).

For CEO education, SRTD rms witness some extraordinary results when compared with
H2 such as CEOs with doctor’s degrees perform not as well as those with a university degree.
There is a negative coe cient of -1.21 for ORJB7RWDO1HW6DOHV at the 1% signi cance level.
The CEOs with intermediate degrees outperform those with university degrees with a positive
coe cient of 1.29 at the level of 10% signi cance. It seems that the doctoral degree does
not support CEOs in their rm operations. Though doctor degrees are customarily earned by
academia, a lot of doctorates end up with work in the industry. This contrary result coincides
ZL H V RI -D EHU HW DO (2002) in which CEOs without an undergraduate degree or
graduate degree outperform those that have such a degree. Firms with CEOs holding an
undergraduate or graduate degree from Ivy League do not perform di�erently than other rms
(Gottesman andMorey, 2010). To explain this seeming paradox, Hamori and Koyuncu (2015)
argue that to be successful or to continue being successful as CEOs in a new organization,
new skills and abilities need to be acquired by CEOs to meet the challenges. CEOs of CSRTD
rms and all the rms in the SRTD industry with master degrees have better performance than
those with a university degree with a coe cient of 0.45 and 0.31 for log_TotalNetSales at 5%
and 10% levels of signi cance, respectively. This nding is in line with previous empirical
studies and supports H3. In the literature, it is found that CEOs with university degrees do
have better ROE than those without it (Jalbert HW DO , 2011). The CEOs in the banking industry
with better MBA quali cations get higher pro tability than non-MBA CEOs (King HW DO ,
2016). In terms of business practices, a master degree seems to support CEOs of CSRTD
rms and all rms in the SRTD industry than a doctor degree.

H D D M V H from OLS regressions are found to be high with highly
signi cant at less than 1% level F statistics, thus, con rming model tting. The regressions
do not encounter severe multicollinearity issues as the mean VIF is low, which is about two
or less, and variance homogeneity assumption of OLS regression holds with probabilities
under White tests.
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Table 5 provides the robust regression results of all three samples in the study.

Under robust regressions, &(2 JH is only signi cant at a 10% level with a negative
coe cient of -541.3571 for 7RWDO1HW6DOHV, providing weak evidence to support H1. This
result suggests that older CEOs underperform younger CEOs. The male CEOs of SRTD
rms have consistently lower performance measured by 7RWDO1HW6DOHV D VVHW7 UQR HU

at 5% and 1% levels of signi cance, respectively. This nding lends support to H2 and
consistently coincides with the OLS results in Table 4. The CEOs of SRTD rms with
doctoral degrees have lower performance in ROE, VVHW7 UQR HU, and ORJB7RWDO1HW6DOHV

compared to those with university degrees. No signi cant di�erence is, however, detected
for CSRTD rms and all rms in the SRTD industry. The CEOs of SRTD rms with college
and intermediate degrees outperform those with the university regarding ROE at 10%
signi cance level and for VVHW7 UQR HU at 1% signi cance level. Nonetheless, the CEOs
ZL R HU H FD LR D HJUHHV DYH RZHU VVHW7 UQR HU D RVH ZL D LYHUVL

degree at a 10% level of signi cance. The e�ect of CEO education on the performance of
SRTD rms is, therefore, a mixture compared with the proposition of H3.

For CSRTD rms and all rms in the SRTD industry, the CEOs with master degrees
DUH IR R DYH LJ HU ORJB7RWDO1HW6DOHV at a 10% signi cance level. They also have
higher ROE and ORJB7RWDO1HW6DOHV at 5% and 1% signi cance levels, respectively, than
those with a university degree. In the SRTD industry, the CEOs with other educational
levels perform not as well as those with university degrees with a coe cient of -5256.84 at
a 10% level of signi cance. The results from robust regressions for SRTD rms recon rm
the OLS results, which are a mixture compared to H3. The results for CSRTD rms and
all rms in the SRTD industry show that higher education of CEOs is in line with higher
rm performance. This seeming paradox can be explained by the argument of Kitchell
(2009) in which CEO education can be categorized into cognitive abilities and functional
specialization. The degree that a CEO gets from school is just for higher cognition while
running a rm specializing in research and technology may require other capabilities and
VNL V D DUH RUH HF LFD RULH H

5RE W HJ H LR H OW LW L WH DFWLR WH P R (2 F D DFWH L WLF

Table 6 provides robust regression results with interaction terms between &(2 JH D

&(2(G
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As presented in Table 6, &(2 DJH D &(2 HG FDWLRQ do not have any signi cant
relationship with rm performance whether being measured by 7RWDO1HW6DOHV, ORJB

7RWDO1HW6DOHV, ROE, or VVHW7 UQR HU in all rms in the SRTD industry. For CSRTD
rms, CEO age is negatively related to ORJB7RWDO1HW6DOHV, which means the older CEOs
DYH RZHU ORJB7RWDO1HW6DOHV. This relationship is, however, weak with a 10% level
of signi cance and the coe cient is -0.0531. For SRTD rms, &(2*HQGHUB0DOH LV

statistically signi cant at 5% and 1% levels with negative coe cients of -1370.331 and
-0.35668, suggesting that male CEOs run rms not as well as their female counterparts. This
result supports H2 and consistent with results found from the OLS and robust regressions
ZL R H L HUDF LR HU

H L HUDF LR HU RI &(2 JH &(2(G is signi cant for CSRTD rms but not
signi cant for all rms in the SRTD industry and SRTD rms. The coe cient of 0.0513
at a 10% level of signi cance means a di�erence in ORJB7RWDO1HW6DOHV of CEOs with
university degrees compared with other educational levels. The total di�erence of the
L SDF RI &(2 JH R ORJB7RWDO1HW6DOHV for the CEOs with university degrees is -0.0018,
which means that with the same university degree, older CEOs have 1.8% of ORJB

7RWDO1HW6DOHV lower than young CEOs at a 10% level of signi cance. This result supports
H1 with an appreciation for the capability of younger CEOs. The negative coe cient
of -2.9466 shows that the CEOs of CSRTD rms with university degrees have lower
ORJB7RWDO1HW6DOHV than the CEOs with doctor degrees at a 10% level of signi cance. When
considering the e�ect of&(2(G L FR EL D LR ZL &(2 JH, the total e�ect is only -2.8953
at a 10% level. This result matches with H3, which is highly evaluating CEOs’ education.

Considering the baseline e�ect of &(2(G in SRTD rms, those with intermediate
H FD LR DYH LJ HU VVHW7 UQR HU D RVH ZL LYHUVL HJUHHV ZL D SRVL LYH

coe cient of 2.1048 at a 1% signi cant level. This result is consistent with the estimation
results from OLS and RR without interaction terms and opposes H3. CEOs are thus
UHFR H H R DFF D H RUH I F LR D VSHFLD L D LR R V SSRU HLU ZRUN UD HU

D H FRJ L LYH FDSDEL L

HZ UHV IR R J ZHDN IUR ZL L HUDF LR HU RI &(2 JH &(2(G LV

that the CEOs with university degrees have lower ORJB7RWDO1HW6DOHV D RVH ZL RF RU

degrees, thus, supporting H3. For SRTD rms, the CEOs with intermediate education have
LJ HU VVHW7 UQR HU than the CEOs with university degrees with a coe cient of 2.1048
at a 1% level of signi cance. The underperformance of male CEOs in SRTD rms remains
consistent through OLS, RR without interaction term, and RR with &(2 JH &(2(G ,
V JJHV L J H URE V HVV RI UHV V

Table 7 speci es robust regression results with &(2*HQGHU &(2(G DV D L HUDF LR HU
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&(2 JH is not signi cant to any measures of rm performance for all three samples
HU ZL &(2*HQGHU &(2(G . For SRTD rms, the baseline e�ect of &(2*HQGHU LV

signi cant at 10%with negative coe cients of -0.0546 and -0.2548, which means male CEOs
are less e cient than female ones. About &(2(G , those with doctor degrees have lower
ORJB7RWDO1HW6DOHV D RVH ZL LYHUVL HJUHHV RVH ZL L HU H LD H D FR HJH

H FD LR DYH LJ HU VVHW7 UQR HU and ROE than those with university degrees with
positive coe cients of 2.274 and 0.157. These ndings do not support H3 but are consistent
with results found from the OLS and the RR without the interaction term. Nevertheless, those
ZL DV HU HJUHHV DYH LJ HU VVHW7 UQR HU D RVH ZL LYHUVL HJUHHV ZL D

coe cient of 0.5162 at a 10% signi cance level.
H L HUDF LR HU RI &(2*HQGHU &(2(G is not signi cant in all rms in the SRTD

industry but signi cant for CSRTD rms and SRTD rms. For CSRTD rms, the male CEOs
ZL DV HU HJUHHV DYH LJ HU 7RWDO1HW6DOHV than the female CEOs of the same degree with
a coe cient of 55504.06 at a 5% level of signi cance. For SRTD rms, the CEOs with doctor
HJUHHV DYH RZHU ORJB7RWDO1HW6DOHV at a 1% signi cance level with a coe cient of -3.0169
but the coe cient of male CEOs is 2.466 at a 1% signi cance level. The total di�erence
between the performance of male CEOs and female CEOs is only -0.5509. This result means
that male CEOs of SRTD rms are less e cient than their female rivals, matching with what
has been found from OLS, RR without interaction term and supporting H2.

3D DPHW LF D R SD DPHW LF WH WL J

Other tests are conducted for the SRTD industry as a whole as a cross-check with what has
been found from OLS, RR, and RR with interaction terms for the association between CEOs’
characteristics and rm performance. The purpose of these tests is to compare means among
JUR SV RI &(2*HQGHU i.e. male vs. female, and those of &(2(G L H VL YDULR V H FD LR D

quali cations.
Table 8 presents ndings from both parametric and non-parametric tests for two categorical

variables, which are &(2*HQGHU D &(2(G

Among four measures of performance, only ORJB7RWDO1HW6DOHV LV RU D LV ULE H

H R HU UHH HDV UHV L F L J 7RWDO1HW6DOHV, ROE, and VVHW7 UQR HU R R IR RZ H

normal distribution. The tests are, therefore, chosen to meet the assumptions needed.

)RU &(2*HQGHU, t-test results show that there is a signi cant di�erence between means
RI ORJB7RWDO1HW6DOHV of female CEOs and that of male CEOs in the SRTD industry. The
HD RI ORJB7RWDO1HW6DOHV of female CEOs is signi cantly lower than that of male CEOs.

For the other three measures of performance with Wilcoxon rank-sum tests, there is not any
signi cant di�erence between the means of performance of male CEOs and female CEOs.

)RU &(2(G , oneway ANOVA is conducted for ORJB7RWDO1HW6DOHV and Bartlett’s test
probability of 0.045, which is lower than 0.05 and has met the assumption for parametric
ANOVA testing. The di�erence among various CEO educational types in terms of
ORJB7RWDO1HW6DOHV is signi cant with the probability of 0.0114, which is smaller than 0.05.
The Kruskal-Wallis rank test results show a signi cant di�erence among CEO educations for
HD V RI 7RWDO1HW6DOHV and means of ROE but a non-signi cant di�erence for VVHW7 UQR HU
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Table 8. Parametric and non-parametric testing results (performance in SRTD industry among
di�erent CEO characteristics).

ORJB

7RWDO1HW6DOHV

7RWDO1HW

6DOHV
52

VVHW

7 U RYHU
7HVWL JV

PRQJ &(2*HQGHU 0DOH V )HPDOH

Ho: di� = 0, Ha: di� !=0 0.0026 HV

Ho: di� = 0, Ha: di� < 0 HV

Ho: Performance(FemaleCEO)=
Performance(MaleCEO)

Prob > |z| 0.097 0.3631 0.4281 Wilcoxon rank-
V HV

PRQJ &(2(G HG FDWLRQDO W SHV

Probability (chi 0.0036 0.0251 0.4643 Kruskal-Wallis
UD N HV

Probability (chi ZL LHV 0.0035 0.0251 0.4599 Kruskal-Wallis
UD N HV

Prob > F (Between groups) 0.0114 Oneway ANOVA
Bartlett's test for equal variances:
Prob > chi 0.045 Oneway ANOVA

1RWHV *** indicates p < 0.01; ** indicates p < 0.05, * indicates p < 0.10.
6R UFH RUV HV L D H

DE H V RZV H FR SDULVR RI ORJB7RWDO1HW6DOHV E &(2(G with the Bonferronimethod.

7DEOH Comparison of log_TotalNetSales by CEOEdu (Bonferroni)

5R 0HD RO 0HD ROOHJH 'RFWRU , WHUPHGLDWH 0DVWHU 2WKHU G

RF RU 2.45

HU H LD H -1.05

0DV HU 3.13*** 0.69 1.74
0.49

OtherEdu 2.06 0.67 -1.07
0.61

8 L HJUHH 2.32* 0.256
0.73

1RWHV *** indicates p < 0.01; ** indicates p < 0.05, * indicates p < 0.10.

6R UFH RUV HV L D H
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The results recon rm the proposition of H3 in which the CEOs with higher education
DUH FR MHF UH R JH LJ HU DF LHYH H V D RVH ZL RZHU H FD LR LV SDLUZLVH

comparison, the CEOs with master degrees and university degrees have signi cantly higher
HD V RI ORJB7RWDO1HW6DOHV D RVH ZL FR HJH HJUHHV D D HYH V RI

signi cance, respectively.

To summarize, the ndings from these tests recon rm what has been uncovered in OLS,
RR, RR with interaction terms for this SRTD industry.

4.6 Regression results for �rm-speci�c characteristics as control variables

Firm age is consistently and signi cantly positive in OLS and RR for all three samples and for
various measures of rm performance, which means the more established the rm is the better
achievements it gets. The age of a rm may in uence its performance through intermediating
means, namely, routinization, accumulated prestige, and rigidity (Coad HW DO , 2018). In this
case, higher rm performance means the bene ts rms get from their aging are more than the
drawbacks it may cause to them. Leverage is found to be supportive for CSRTD rms and all
rms in the SRTD industry but is not for SRTD rms. The relationship between leverage and
rm performance is positive in some regressions while it is negative or even not signi cant
in others. These results can be explained with various theories such as signaling theory,
agency costs theory, or pecking order theory. Nonetheless, it is conjectured that there might
be an optimal rm size level at which leverage shall not harm rm performance (Ibhagui and
Olokoyo, 2018). The e�ect found in this study is similar to the study by Fosu (2013) in which
nancial leverage has got a signi cantly positive in uence on performance and the product
market competition enhances such an e�ect.

/RJB 7RWDO VVHWV RHV DVVLV IRU 7RWDO1HW6DOHV D ORJB7RWDO1HW6DOHV under both OLS
and RR for three samples but does not for ROE and VVHW7 UQR HU H D UD RJDUL

of total assets can be used as an empirical proxy of rm size together with the logarithm of
R D VD HV D DUNH FDSL D L D LR D J HW DO , 2018). Using a threshold regression model,
Ibhagui and Olokoyo (2018) claim that rm size may in uence the e�ect that leverage has on
rm performance. Small-sized rms may not bene t from that e�ect but as rms grow such
an e�ect becomes more eminent. This may help to explain the results found in the study.

Log_Tax has a positive association with a performance at a 1% level of signi cance for
all samples meaning the higher performance rms achieve the more tax is incurred and paid
E H /RJB/DER U6L H is also consistently signi cant with all measures of performance.
The relationship between rm size and its pro tability is arguably examined under the
control of other market and rm-speci c characteristics such as market structure, barriers to
market, and strategies of rms though a positive association is mostly evidenced in extant
literature (Lee, 2009). This is true in business practices as rms expand and develop they
need more human resources to support their operations. However, increasing the labor size is
D VR F DL H R IRUFH 0(V L 9LH D R SURYL H HLU DERU ZL RUH UDL L J R L FUHDVH

productivity due to specialization (Dao and Cao, 2020).
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Import-export activities are helpful for rm performance only under RR though for the
HFR R DV DZ R H H DUH DUJ H R SURYL H RUH H S R H RSSRU L LHV D DFFH HUD L J

growth (Banomyong HW DO , 2017).Only SRTD rmshave better results when operating in special
zones. The in uence of the location of rms in central cities of Vietnam on rm performance is
R FR VLV H D log_FixedAssets is of no signi cance under all regressions.

R FO VLR

The paper has proved that CEO characteristics have a certain impact on the rm performance
of SRTD rms, CSRTD rms, and all rms in the SRTD industry, thus, extending the UET
theory to the Vietnam context with rms operating in scienti c research and technology
development. For SRTD rms, older CEOs outperform younger CEOs while the opposite
is witnessed for CSRTD rms. For the SRTD industry, &(2 JH does not a�ect rm
performance. For SRTD rms, the results from various estimation models are consistently
stating that female CEOs are more e cient than their male counterparts. This nding
provides an interesting view on the role of female CEOs in rms where innovation is the
key motivation for rm development. In contrast, male CEOs of CSRTD rms perform
better than female CEOs though the statistical relationship is not strong. Female CEOs
are less competitive than male CEOs for the SRTD industry as a whole when their means
RI ORJB7RWDO1HW6DOHV are compared with each other under parameter testing. The CEOs
with master degrees of all three rm samples achieve higher performance than those with
university degrees. For SRTD rms, some estimations show opposite results, suggesting that
higher education is not always leading to higher rm performance. This nding implies that
further investment of CEOs in functional specialization is needed rather than in improving
cognitive capability. The interaction terms relating to demographic characters of CEOs help
to investigate further the impact of each CEO character on rm performance among various
subgroups of each character. The results are veri ed under various estimation methods
including OLS, RR, RR with interaction terms, and appropriate tests are also applied to
H V UH HLU FR VLV H F D URE V HVV

H DU LF H DV FR ULE H R H L HUD UH E SURYL L J RUH H SLULFD HYL H FH IRU H

Upper Echelon Theory in a new context and, to our understanding, is the rst attempt in
examining the rms in the SRTD industry inVietnamand particularly theCSRTD rmswith the
in uence of demographic characteristics of the top management on their performance. These
ndings suggest some implications for policymakers in Vietnam in identifying determinants
of performance of rms in this industry to improve their support schemes and plan further
steps of enlarging the community of CSRTD rms to meet the demand for economic growth
UH L J R L RYD LR D HF R RJ HYH RS H
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