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CEO & CFO Education and R&D Investment in Indonesia

Abstract

This study examines how the research and developrment (RAD) investments of listed companias in
Indonesia are influenced By the educational characteristics of their CEOs and CFOs. This study uses 368
obzervations from 150 listed companies on the Indenesian Stock Exchange for the period 2010 to 2015.
We find that CEQs with higher educational levels invest more in research and development. This is
consistent with more education instilling a longer-term perspective on corporate managers. We also find
that CFOs with accounting certifications invest less in R&D, consistent with the risk-adverse nature of the
accounting profession. For companies and shareholders, our findings indicate the need for a greater
understanding of the factors aszociated with R&D investmenis in Indonesia and other developing
rmarkets. Particularly, factors related to the background experience of CEQs and other executives, whose
characteristics can have a real impact on the R&D investment decisions of firms. Our results show that
the education of CEOs and CFOs is associated with their investment decisions in research and
development. Thus, different education backgrounds create a bias for or against R&D investment in
Indonesian firms.
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INTRODUCTION

Indonesia is the fourth most populous nation in the world and the 16" largest economy, vet is
ranked oaly 105" in terms of research and deve lopment (R&1D) spending by the Global Innovation
Index.” &I spending as a share of GDP in Indonesia is less than 0.1%, compared to 1.26% in
Malaysig and 2.19% in Singapore. In recent years, the government of Indonesia has developed a
Master Plan of National Research (RIRN 200 7-2045) to strengthen the national research sector
and inerease the contribution of research o national economie growth, The goal 15 to increase
R&D investment to 1% of GDP, with significant increases expected in both public and private
funding of R&D activities. In this study, we examine the investments that listed companies are
making in R&D in Indonesia and how the characteristics of CEOs and CFOs mfluence R&D
investment decisions.

A& company is established in order to succeed in both the short and long term. To meet both of
these néeds, companies have to make continuous innovations and create competitive advantages
{Bayus et al, 2003; Calantone et al, 2006; Panwels etal, 2004). One of the innovations comparnies
can make 1o gain more profit in the future is o invest in research and development activities. R&D
imvestment can be considered as imvestment in new technology and knowledge, which can then be
transformed into more efficient production methods for available resources (Tuna et al. 2015).
R&D zims to create a new product or develop an existing product in order to attract consumers,
resulting in an increase in the number of consumers and their levalty to the company, and
ultimately will have an impact on increasing profit for the company, R&D i an important strategic
decision for the company as it can help the company improve its competitiveness and innovation
capability_

The board of directors and the lop management team gre the core of corporate governance and
play an important role in corporaié decision making (Jensen & Murphy 1990; Simeon 2001). The
two top executives who play the most important role in corporate decision-making are the Chiel
Executive Officer (CEQ) and Chief Financial Officer (CFO). The CEO 15 the senior manager who
15 responsible for overseeing the aetivities of the entire company. While the CFO is the senior
manager who is responsible for overseging the financial activities of the company. Furthermore,
CEOs often make decisions about major investing and financing within the company, which
reguires the approval of the board (Ganor 2011). In this case, the CFO contributes to CEO
considerations that may influence the decision. Academic studies repor{ that CFOs often collect
the necessary data, perform financial analysis and provide recommeéndations 1o the CEO in making
decisions. As a result, the decisions taken may reflect some of the characteristics of both the CEO
and CFO (Barker & Mueller 2002; Malmendier & Tate 2005; Campello et al. 2010; Grabam &
Harvey 2001; Johnson 2013),

R&D investment is one of the most fundamental investment decisions made by top managers of
companies (Barker & Mueller 2002). Therefore, the characteristics of CEOs and CFOs are very
influential in determining the company’s efforts to imovate. Hambrick and Mason (1984 suggzest
that visible personal traits of top executives could be used 1o infer their basic beliefs and values
and that these conviction systems could influence firm-level strategic decisions. More specifically,

" hirpsiox fordbusiness proup.com news/indonesiz-seeking -greater-funding e
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resource dependency theory implies that the personal atiributes of CEOs and directors can
influence a company’s R&D mvestment {Barker & Mueller 2002; Cazier 201 1; Lin et al. 200 1)

One of the prominent individual characteristics of executives o consider is education, becanse it
i5 closely related to innovation, R&D projects are usually risky and expensive, so it is important
for CEOs and CFOs to have stronger insights and higher cognitive skills, Thus, education 1s one
of the impoertant factors in innovation decisions, Previous studies have discussed the impact of
executive education on decisions related 10 R&ED investment, These studies have concluded that a
higher manager education level is correlated with stromger innovation and managerial capabilities
(Lin et al. 2011), capability to adapt and leam new technology (Dalsiel ¢t al. 2011). capability to
gather, handle and analyze information (Esertba e1 al. 20089} and capability 1o solve problems
caunsed by R&DD issues (Balkin et-al. 20000; Wincent et al, 2000, Therefore, a firm whose CEC) has
a higher education level is expected to invest more in R&D.

In addition, managers” professional backgrounds also influence their view of innovation, Barker
and Mueller (2002 argue that CEOs" professional experience in various functions is alse important
in corporate R&D decisions, as their perceptions of new technelogy will be biased by their
professional experience. Koo (2019) states that CEOs with strong firm-specific human capital have
a significant long-term influence on firm innovation. For example, executives with carger
expericnce in R&DVengineering and marketing/sales will favour innovative strategies because
these business functions emphasize growth through discovering new products and markets.

In contrast, CEOs and CFOs with eareer experience in accounting and finance tend 10 work at
improving the efficiency of the organization and o avoid uncertainty and risk (Finkelstein &
Hambrick 1996; Helliar et al. 2002). For example, Matsunapa and Yeung (2008) find that firms
managed by former CFOs tend to have more acerual-based income that ndicates the use of more
conservative accounting policies. Aver et al. (2005) show that CFOs with advanced degrees and
CPA certifications are more conservative in their accounting choices and therefore have fewer
camings restatements. Thus, CEOs and CFOs with an accounting background are expected to be
associated with more conservative corporate decisions, such as investing less in long-term and
risky projects,

This study cxamines how the education of CEOs and CFOs alfect firm decisions on research and
developrgnt investments in Indonesia, o nation where R&D is of growing importance. This study
uses 308 firm-year observations from companies listed on the Indonesia Stock Exchange for the
period from 2000 o 2015, We find that CEOs with higher educational levels invest more in
rescarch and development, This is consistent with more cducation instilling a longer-term
perspective on corporate managers, We also find that CFOs with accounting certifications invest
less in R&D, consistent with the conservative, risk-adverse nature of the accounting profession.
The results sugaest that companies in Indonesia need 1o improve their board's understanding of
[actors related to RE&D investment in order 1o maintain their long-term company sustainability,

Mewness of the Study

This study makes three contributions 1o the growing literature on R&D investment, First, in
contrast 1o previous research, which focuses on the characteristics of CEOs, this study also takes
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thie characteristics of the CFO into aceount. Thus, we examine the impact of both CEO and CFO
charactenistics in shaping firm-level B&D investments, Second, prior studies have focused on the
relationship between R&D activities ond the technical backgrounds of executives from the
perspective of science/engineering/innovation experience, We investigate the relationship between
accounting certifications and R&D activitics, as we believe the accounting profession promoies
risk aversion, which is expected to be assoctated with less investment in risky R&D activities."
Third, the majority of prior literature examines Ré&D {ssues in developed markets, A number of
recent studies have examined R&D investment in China, but there is still limited research on R&D
activitics in other developing markets. This siudy therefore adds to the investigation of factors
refated 1o R&D investment in developing markets, such as Indenesia (Aminullah et al. 2019),

THEORETICAL FOUNDATION

Based on upper-echelons theory, this paper proposes that firm-level R&D investment vares with
the characteristics of top executives, while controlling fir other firm-level factors (Hambrick &
Mason 1984; Barker & Mueller 2002: Hambrick 2007). We assume that R&[) investment 1 a
decision under the control of top executives, and due to its risky nature we expeet that CEOs and
CFOs actively monitor R&D investments and adjost the level of RE&ED activities based on their
preferences. We acknowledge that CEOs have the greatest organizational power to influence R&D
investments (Zahra & Pearce 1989), but also consider the role that CFOs play in monitoring and
advising the CEO about R&D activitics. Consistent with prior studies utilizing upper-cchelons
theory, we propose that the educatien level and background expertise of top executives is related
1o their corporate decision-making, i the context of R&ID) investments,

HYPOTHESIS DEVELOPMENT

The CEO isan executive who not only acts as a decision maker but also the executor, so that the
CEO’s cognitive, values and insights, influenced by CEO charactenistics; such as educational and
professional background, are key factors influcneing organizational stratcey (Hambrick & Masen
[984). CFOs are financial managers of companies whose responsibiliies include overseeing
financial reporting, managing imernal controls and ensuring compliance with accounting rules.
However, CEOs and CFOs are two intereonnected parties. The contribution of CFOs w CEO
considerations can influence major corporate decisions (Campello et al. 20105 Graham & Harvey
2001 Jehnson 201 5).

Upper-echelons theory states that innovation swategies are mfluenced by the | personal
characteristics of top managers, such a8 education level and professional background (Barker &
Mugller 2002; Daellenbach ¢t al. 1999), Prior research has concluded that a higher level of CEO
education is correlated with stronger mnovation and managerial skills (Lin et al, 200 1), ability 1o
adapt and learn new technologies (Dalziel et al. 201 1), the ability to collect, handle and analyze
information (Escriba et al. 2009) und ability to selve problems caused by R&D problems (Balkin
et al. 2000 Wincent et al. 20100, Lin e al, (2011) indicates that the educational level of CEOs,
professional backgrounds and political connections 15 positively associated with innovation

* This study also complements recent work on the role accountants play in busipess sctivities m Indonesia {Gaftikin
and [indawati 201 2; Lindawar and Smark 200 5},
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efforts. Wen & Hu (2009) find that the level of education and professional experience of CECs is
significantly positively reélated to R&D expenditures in China,

R& D activities are usually associnted with new technologies and new products. Higher educated
executives tend to have greater cognitive density to assimilate new ideas. thereby increasing the
likelithood of R&D investment (Barker & Mueller 2002). Education is positively associated with
cognitive abilities (Finkelstein & Hambrick 1996} and higher-sducated managers are better able
to generate new and creative solutions to problems (Bantel & Jackson 198%). Education can help
to broaden horizons, improve the quality and way of thinking, and increase insight. CEOs and
CFOs with different levels of education have different values, abilities and insights. Because R&D
projects are highly risky, CEOs and CFOs need to have stronger insights, higher cognitive abilities
and a longer term perspective. Based on this, we propose the following hvpothesis:

fl, CEQs and CFOs with Righer edwcational levels imvest mere tn research and
develupment,

The backzrounds of CFOs and CEOs should also be imporiant in their acceptance of innovative
ideas and activities, because professional experiences can influenee organizational decisions. Tyler
and Kevin (1995) find that CEOs with technical work experience, such as R&[/engineering, are
consistent with progress, discovery and improvement in the high-tech sector. Conversely, a CEO
with career expericnee in accounting/ finance, administration and law functions will improve
organizational efficiency (Finkelstein & Hambrick 1996), Matsunaga and Yeung (2008) find that
firms managed by former CFOS tend to have more accrual-based income that indicates the use of
more conservative accounting policies. Ader et al. (2005) show that CFOs with advanced degrees
and CPA certifications produce better guality fnancial reports and less carnings restatements.

Accounting careers and related experience in finance may affect the performance of CFOs and
CEOs. Extensive accounting knowledge can help with financial reporting. Equally important,
traiming and experience in accounting also tend to shape the CEQ and CFO's attitude toward risk
and decisions when faced with uncertainty, Acctunting training and standards are often written in
conservative terms and favour risk aversion (Briel 1975). Consistent with this view, previous
research has found that CPAs are usually risk averse and that accounting managers are more risk
averse than other managers (Néwton 1977; Helliar et al. 2002; Ader et al. 2005). To summarize,
previous research has shown that executives with accounting backgrounds tend to be more risk
averse in their decision-making. Based on these findings, we propose that CEOs and CFOs with
gecounting  certifications will alse exhibit higher levels of risk aversion when performing
responsibilities beyond finaneial reporting. Their preference for risk avoidance 15 expected o
manifest isell in lower R&D investment, Thus. we proposé the following hypothesis:

H2 CEQs and CFOs with aceownting certifications invest less in research and development.
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DATA AND VARIABLES
Sample

The initial sample consists of all companies listed on the Indonesia Stock Exchange (BEL) for the
period 2010-2015. Sources of data in this study include company anoual reports and the ORBIS
database, Financial data was obtained from the ORBIS database. Data about CEOs (generally
called President Directors in Indonesia) and CFOs (generally called Finance Directors in
Indonesia), including their education level and professional certifications, and data for corporate
governance variables, were obtained from company annual reports, These datasets were merged
and the following sample selection eriteria were applied. First, all companies from the finance,
insurance and real estate industries (S1C 6) were excluded becanse of the different nature of their
financial statements. Second, any ebservations without complete data were excluded from the
sample. Afier applying the sample selection eriteria, the final sample includes 368 fimm-year
observations,

Yariahle Definitions

The variables of interest in this study include the education level ofthe CEOQ {EDUCATION-CED)
and CFO (EDUCATION-CFO). This is measured using & highest-level education variable; 0 for
CEOs/CFOs who have a Diploma, | for CEOQs/CFOs who have a Bachelor degree, 2 for
CEOs/CFOs who have o Master degree, and 5 for CEOs/CFO5 wha have a Doctoral degree (Chen
2014: Kouaib & Jarbeoai 2016, Kuo et al, 2017), Another variable of interest is the accounting
cénification of the CEQ (ACCERTIFIED-CEQ)} and CFO (ACCERTIFIED-CFO). This is
measured using a dummy variable, | for CEOs/CFOs who have an accounting cenification {c.g
CPA) and 0 for CEOs/CFOs whae don't have an aecounting certification.

R&D investment (R&D) is the dependent variable and is measured by two proxies for R&D
intensity, R&D expense divided by total sales (R&EDSALES) and the natural logarithm of R&D
expense (Ln R&D). If R&D expense is zero, Ln R&D is set to zero. These R&D intensity
variables have been the most widely used R&ED measures (Cohen & Klepper 1996; Balkin et al.
2000; Lee & O'Nall 2003 Coles ot al., 2006; Ader et al. 2003).

Referring o previous research (Lin etal. 201 1; Hodtash etal. 2001 6; Dalziel et al. 2011; Chen 2014;
Purkayastha etal. 2016: Faleve etal. 2018) the control variables used in this study include: gender
of the CEO (GENDER-CED), gender of the CFO (GENDER-CFQ), board size (BOARDSIZE),
percentage of independent commissioners (INDEPENDENT), number of internal commissioners
(INTCOM), number of external commissioners (EXTCOM), firm age (FIRMAGE), firm size
(FIRMSIZE), firm leverage (LEVERAGE), current ratio (CURRENTY, réturn on assets (ROA),
operating cash flow ((CF), and firm intangible assets (INTANGIBLE), See the Appendix for full
details of variable definitions.
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METHODOLOGY

This study uses an OLS regression model with fixed vear and industry effects, and clustered
standard errors (Petersen 2000), To fest the hypotheses in this study, the following regression
maodels are used. We expect the coefficients on EDUCATION-CEQ and EDUCATION-CFO to
be positive and ACCERTIFIED-CEO and ACCERTIFIED-CFO to be nezative.
R&D,, = By + BEDUCATION — CEO,, + B, ACCERTIFIED — CEO,, + B:GENDER — CEO,,
4 B BOARDSIZE,, + B, INDEPENDENT,, + i INTCOM,, + B.EXTCOM,,
+ BaFIRMAGE, ; + BoFIRMSIZE,, + BroLEVERAGE,, + By CURRENT, , + faROA,,
+ Fa0CF  + [ INTANGIBLE  + YEAR,,
+ INDUSTRY  +es (13
R&D;, = fy+ fEDUCATION — CFO;; + B2 ACCERTIFIED — CFQ;, + B:GENDER — CFO;,
+ By BOARDSIZE , + B INDEPENDENT  + BoINTCOM,, + f:EXTCOM,
+ ByFIRMAGE,, + B FIRMSIZE,, + §1,LEVERAGE,; + B, CURRENT,, + B ROA,,
+ B,30CF,, + B, INTANGIBLE,, + YEAR,,
+ INIMISTRY  (+&:4 (2

EMPIRICAL ANALYSIS
Descriptive Statistics and Univariate Analysis

Table 1 (below) contains the sample distribution by industry sector and CEO and CFO education.
Panel A shows the distribution for the education level of the CEQ. Out of a total of 368
ahservations, the highest level of education for CEOs is a Diploma (24), Bachelor degree (160),
Master degree (176) and Doctoral degree (8). The Total column shows that the distribution across
fndustries ranges from a low of 16 observations in SIC 8 to a high of 99 observations in S1C 4.
Panel B shows the distribution for the education level of the CFO. Out of a total of 368
abservations, the highest level of education for CFOs isa Diploma (19, Bachelor degree (200),
Master degree (143) and Doctoral degree (6). In summary, the most common education level for
CEOs is a Master depree and for CFOs is a Bachelor degree.

Table 1: Firm Distribution by Industry and CEO & CFO Education

Fanel Az Chiel Execotive CHTeor (CFO)

Educntbon =
Iy IHploms bt Hachicbor e Wiastyr e Ibactimal i Tsm| i

(510 4 Agricubure, 5 21.74 13 £5,22 | 1304 [t} (L HE 23 100
Fomsdry and Fishories
P51 Mg r 117 My 31,715 il [ ) | |, 41 il {LA]
(51C 21 Canstraciian 5 625 4 55,00 3l 3875 Q 1k (HE HO L]
Industrics
1= i 3i Ma mufneiurieg i 3. Mk T FETTHY _| 1] '.'_[I_!_i' il ALONE f"‘ o
I_H'lL'w'l Trnspoctatian, 4 SR i 33,34 51 5152 L] 5.05 W ELH]
Cormnmialions and
Urilities
(S1C 51 Whoalesale & 4 11.11 14 I 1 A4 3 5.5R a6 1K)
Rl Trde
1S 71 Service 1 12.50 L 553 ([N 4167 0 L0k el i
Industries
TSI R) Heabl, I_-p:_;.-r i AL {H) 1 25 i Lol | i ACH I (L[1K]
and Bduenrsannl
Rervices sl Coasalting . N I [ - — - —

T el 4 .52 16 414 176 4783 5 3,17 368 140




Harymawan, Nasih, Agusiia, Ratrl &Nowland | CEO & CFD Education and RED Investmeni n Indonesia

Puned 1 Chiel Flooneial CHTeer (CF0)

Education .
Intimtey [ % Bachehr % Master % Doctorul % Tatdl %

VB AN Apriculiuee, P i 15 52T & 6.0 1] LLEL 1 P 1

Fomestry and Fisherles

151 17 Maning 5 794 23 3651 12 30,74 ] 4, fl (K]

U 2P Consrtion 3 iTi it 375 a3 1115 1 1.25 0 Hio
i dustiics

18I 5 Mamedocturing a AL e ¥ B 6T Ll 3323 ] Ak (HF 7 L

(510 41 Tmnspeataneon, 4 44H il b I Hr 4040 i AL iHE i (]

Camnnniiigeiti cons it

Uiilities )

(510 51 Whalcaalo 8 b K33 3 el i 2778 i {104 sl

Rewnd Tmile

(5T T Serviee 1 17 L] 1750 14 55.13 a AL {HE e} Ml
_Industries

(517 Bi Henhiky, Leanl, I nxa 0 37560 7 43 75 2 125k It ELE]

und Eduentional

Serveces ol Consaltme

T [ A0 BT EE] EEE] [ [ L]

Motes: This table shows e sumple dstmbution of CEO md COF O Education dasel on mdustry chamctenstics of 368 compimics listed om the
10X in 20740-2015:

Table 2 (below) shows the descriptive statistics. The mean values for R&D/SALES and Lo R&D
arc 0.283 and 0.702. The mean values for EDUCATION-CEO and EDUCATION-CFO arc |.457
and 1370, Of the firms, 11% have a CEQ with an accounting scereditation and 7.1% have a CFO
with an accounting acereditation. The proportion of companies with male CEOs is 90.2% and male
CFOz s 766%, The average board size is D845 directors and commissioners, The average
propertion of independent commissioners is 37 264%,. The average number of the internal and
external commissioners are 2927 and 1.755. The average company has wtal assets of IDR
G783 16,016, leverage of 50.4%, current ratio of 94.5%, ROA of 0,047, operating cash flow of
6.8% of total assets, and intangible assets of TR 69,0088.205,

Table 2: Deseripiive Statistics
Mein Medion Minimwm M mum

RENVSALES 0.283 .000 (LR 8.286
Ln RE&ED 0.763 (L0 (L0 [11.6%h
EDUCATHON-CEQ 1457 1500} IR EXLT
ACCERTIFIEDR-CED ot {000 TR (YT
EDUCATION-CFO L.AT0 000 (00 3000
ACCERTIFIED-CFD 0071 0,000 LR 1000
GFENDER-CEC a0z 1.0} (AL 1. (3]
GENDER-CF(¥ 0,766 (RE LI LAY |
BOARDSIZE 0.E45 1000 4000 21000
INDEPENDENT 37.204 33,333 (LRI FL ] FLLERE ]
INTCOM 2427 ANl 1] TNl
EXTCOM 1.755 2000 01,140 5.000
FIRMAGE 27380 24,000 2000 114,000
FIRMNIZE QTR 36016 41511 643 11141475 17 827,606,266
LEVERAGE 0504 0.507 (Lis4 1.193
CURRENT 0945 0.702 I 5847
Rird 0047 HEAENT -0.271 316
N 1068 {L1M4 -[1.25] L367
INTANGIBLE A0088.205 ZR02.520 222 2,105, 789,922

Mises: This tuble shows descripive statistics for the main variables used in this study, The saople includes 368
compantes listed on the [DX m 2010-2015

e
-




AARF) | Volwme 14, X2, 2020

Table 3 displavs the Pearson correlations between the medsures of R&ED and the CEQ and CFO
variables, The correlations between R&D investment and CEO education are positive and
significant at the 1% level. The correlations between R&D investment and CFOY education are both
positive but only one is significant at the 3% level. The correlations between R&D and CEQ
accounting cenlification are insignificant. However, there 5 a significant negative correlation
between R&D investment and CFO accounting certification, The gender of the CFO s unrelated
to R&D imvestment, but there is some evidence that male CFEOs are associated with lower R&D
inyestment.

Table 3: Fearson Correlations

[1] [2] [3] [4] [51 |6 [71 [#]
[1] REDSALES 1000
[21La R&D 0,742° 1000
(0000
[3] EPUCATION-CEQ 0197 02457 1000

CLO00Y ()
[41ACCERTIFIED-CEQ 0026 =0.037 .007 | 0Kl
(LA15) (D483 (0.K93)

[5] GENDER-CEQ 0089 0042 0034 0035 100D
0080)  (0.419) (0512 {0.509)
[6] EDUCATION-CFO 0042 01247 0T 0020 0010 LODD

MLA1T) (OOIEy (OO0T) ghee3)  (0LR41)

[TMTACCERTIFIED-CFO 0060 0,097 0018 0073 LRIREY] (10RO (B
(18G) 0064y (07240 g0160)  (0FLL) (0.123)

[8] GENDER-CF 0062 i} IHI NO%2 0004 00SE G0an 00277 1000
(02341 (0976) (D118 (0938 (D283)  (0444) (0015

wotes: This tahle shows the Pearson Correfation test results from 168 firms listed on the 10X 2000-2015 wath 1 >
1648, " (> LO60, " | = 2326, signilicanee ol 0%, 5% and 1%.

CEQ Education and R&D Investment

Table 4 shows the results of model 1, relating R&D investment to the education of CEOs. We
hypothesize a positive relationship between the education level of CEOs and R&D investment,
and a negative relationship between accounting certification of CEOs and R&D investment. There
are three specifications using R&DVSALES and another three using Lo R&D as the measures of
R&D investment, Across all specifications, the coefficients on EDUCATION-CED are positive
and significant at the 1% level. These results are consistent with Hypothesis 1 and indicate that
CEOs with higher educational levels invest more in research and development.

The coefficients on ACCERTIFIED-CED are negative and significant in specifications 2 and 5,
but are insignificant in the full models (specifications 3 and 6), Thus, once the edueation level of
CEOs is taken into aceount, there is no remaining relationship between CEQ accounting
certification and R&D investment. This indieates that Hypothesis 2 15 not supported for CEOs.
The results for the control variables indicate that R&D investment i3 higher in bigger finms, firms
with lower leverage, lower current ratios and less intangible assets. There are no significant
relationships between board governance variables and BR&D investment, but there 15 evidence that
male CEOs are associated with less R&ED investment.
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Table 4: CEQ Education and R&D Investment
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Mites; This fable shows the results of multiple Tmear regressions between CEO edwation and R&ED Investmanil of
368 companies histed on the 10X 20002015 with "r = 1645, 7" r= 1960, 77 ¢t > 2326, significance at 10%, 5%
and 1%,

CFO Education and R&D Investment

Table § shows the results of model 2, relating R&D) investnient to the education of CFOs. We
hypothesize a positive relationship between the education level of CFOsand R&D investment,
and a negative relationship between accouning certification of CFOs and R&D investment. When
R&DVSALES is used as the measure of R&D investment the coefficients on EDUCATION-CFO
are insignificant, However, when Lt R&D is the dependent variable, the coefficients on
EDUCATION-CFO are positive and significant at the 5% level, Thus, there is partial support for
Hypothesis 1 for CFOs,
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Across all specifieations, the coefficients on ACCERTIFIED-CFO are positive and significant.
These results are consistent with Hypothesis 2 and indicale that CFOs with accounting
certifications invest less in research and development. The results for the control variables are
similar to the previons model, and indicate that R&D investment is higher in bigger firms, firms
with lower leverage and lower current ratios. There is no relationship between CFO gender and
R&D investment.

Table 5: CFO Education and B&D Investment

R&EALES La RED
i1l [e]] 3 14 151 (]
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Rohustness Checks

Since CEOs and CFOs do not make decisions in isolation, we repeat our analysis including both
the CEOQ and CFO variables in the same model. Table 6 presents these results. We find that the
coefficients on EDUCATION-CEQ are sill positive and significant at the 1% level. The
cocfficients on ACCREDITED-CEQ are insignificant. The coefficient on EDUCATION-CFO is
only significantly positive in the second specification. In addition, the coeflicient on
ACCREDITED-CFO ig only significantly negative in the second specification. These resulls are
consistent with those previously reported and indicate that the education level of both CEOs and
CFOs are positively related w R&D investment, consistent with Hypothesis 1. With respect
Hypothesis 2, there 15 also evidence thet CFOs with accounting centifications arg associated with
lower R&D investment.
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To lurther investigate the relatdonship between CEO and CFO education levels and R&D
investment, we separate the education variables into individual level indicators, CEOBACHELOR
is & dummy variable equal to one for CEOs with a Bachelor degree, CEOMASTER 15 a duminy
variable equal to one for CEOs with a Master degree. CEQDOCTORAL is a dummy variable equal
o ome for CEOs with a Doctoral degree. The unidentified group is CECs with a Diploma, We also
comstruct similar variables for CFOs (CFOBACHELOR, CFOMASTER and CRODOCTORAL).
If higher education is associated with more R&DY investment, then we would expect increasingly
higher positive coeflicients on the Bachelor, Master and Doctoral variables,

Table 6: CEO & CFO Education and R&D Investment
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Table 7 presents the results of this analysis. We find that the coefficients on CEOBACHELOR,
CEOMASTER and CEODOUTORAL are increasingly positive and significant. This is consistent
with our expectations and indicates that the higher the education level of CEOs the greater the
positive effect on R&D investment, For CFOs we find that the positive relationship between CFO
education and R&D investment is only significant when CFis have a Master degree. R&D
investment 15 also still lower when CTFOs have accounting certifications. Thus, the resulis for CFOs
are more specific to the tvpe of education, rather than the overall education level,

Table 7: CEO & CFO Education Level and R&D Investment
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Discussion of the Results

The analysis in this paper highlights two consisient results. The first is a positive relationship
between CEO education levels and R&D invesiment. The second is a negative relationship
between CFO accounting certifications and R&D investment. These results are summarized in
Table # and discussed in more detail below,

Table : Summary of the Results

Hipethesized Resuls for Rexuls for
Refertiomes hips CEQ) CF)
Education level & RE&ELD invesiment + +
Accownting certification & K& imvestmenr - -

In all specifications of our analysis, we find that higher levels of CEQ education are associated
with higher B&D investment, The results in Table 7 also indicate that the magnitde of this
refationship inereases as the level of CEO education inereases. The magnitudes roughly doable
from bachelor 1o master levels, and again from master 1o doctoral levels of CEQ education. These
results are consistent with Hypothesis | and sugzest that CEOs with higher education |evels have
stronger insights, higher cognitive abilities and a longer term perspective, which result in greater
investment in R&D activities.

The relationship between CFO accounting cerfification and R&D investment is also consistently
negative across nearly all specifications, This is consistent with Hypothesis 2 and suggests that
CFOs with accounting certifications have higher levels of risk aversion, even when performing
responsibilities beyond financial reporting. Their preference for risk aveidance also manifests
itself in lower R&DY investment,

The results for CFO education levels and R&D investment are positive and significant in some
models, particularly for CFOs with a Master degree. However, the results for this relationship are
not as consistent as those reported above. We also find very limited evidence that CECs with
accounting certifications invest less in H&D activities. The predominant result here is an
insignificant relationship.

In summary, the results of this research provide useful information 1o policymakers in Indonesia
and other developing markets in their efforts to promoete R&D investment and increase the
productivity of the R&D scetor, Firms with more highly educated CEOs invest more in R&D
dctivitics. Firms also need to be wury of the risk-adverse nature of CFOs with accounting
cerlifications to ensure our documented negative effect on R& 13 is abated.

CONCLUSION

This study investigates whether research and development investments by listed firms in Indonesia
are related to the educational back srounds of their CEOs and CFOs. We find that CEOs with higher
educational levels invest more in research and development, This is consistent with more education
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instilling a longer-term perspective on corporate managers, resulting in greater investment in
R&D. We also find that CFOs with accounting certifications invest less in RE&D, consistent with
the conservative nature of the accounting profession,

Contributions of the Study

This study contributes 1o the existing literature on R&D investment m a number of wavs, This
paper is the first o focus on how the characteristics of both CEOs and CFOs influence firm-level
R&D activities. In addition, prier studies have focused on the relationship between R&D activities
and the technical backgrounds of exdecutives from the perspective of sclence and innovation
experience. Thisresearch investigates the refationship between accounting certifications and R&D
activities, as we believe the accounting profession promotes risk aversion, which is expected to be
associated with less investment in risky R&D activities, Finally, the majority of prior literature
examines R&D issues in developed markets. There is limited research on R&D activities in
developing markets, such as Indonesia. This study therefore adds w the investigation of factors
related to R&D investment in developing markets, where RE&D investment is of increasing
impOTtanCe.

I mplications of the Study

For companics and shareholders, our findings indicate the need for a preater understanding of the
factors associated with firm's R&D investments. Particularly, factors related to the education and
experience of CEOs and other executives, whose characteristics ean have a real impact on the
R&D investment decisions of firms. In this study, we show that different edoeation backgrounds
create a bias for or against R&D investment in Indonesian firms. We find that more highly
educated CEOs spend more on R&D investment. Thus, firms locking w increase their R&D
investment should be looking to hire or retain a CECH with a higher education level (Master or
Doctorate).

We also find a negative relationship between R&D investment and CFOs with accounting
certifications, We attribute this to the conservative and risk averse nature of the accounting
profession. Thus, firms looking to increasc their R&D mvestment need to be wary of the risk
averse nature of some of their top exceutives and devise a strategy to ensure it does not overly
influence their R&D activities.

Limitations and Future Research

Since Indonesia has a growing focus on boosting its research and development capabilities, it is
important for researchers to continue to examine factors related to R&D investment and successful
R&D outcomes, This research ean provide useful information to policymakers in Indonesia and
other developing markets in their efforts to promete R&D investment and increase the productivity
of the R&D sector. This study examines a limited number of chamcteristics of two members of
the top management team. More work is needed 1o study other relevant characteristics and to
investigate the effect of all parties involved in R&DY investment decisions.

1L
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Appendix: Variahle Definitions

Vuriuble D fimition Source

Dependent:

BADVEALES BE&D experse divided by total sules ORBIS

Lit RED Mumural iogarithme of R& D expense (sct to zerof R& D experse ORBIS

= equals zero)

Independent: |

ERCATION-CED Education vanable, & for CEOQs who hove Daploma. 1 for CEOQs  Anmaal Beport
whn have a Bachelor degree, 2 for CEQs who have a Master
degres, and 3 for CECOs who have a Dinctoral degres

ACCERTIFIED-CED Dy variable, 1 for CEOy whoe have an accounting  Amnial Repor
cerlification (e.g. CPA)

CEOBACHELOR Brimay variable, | for CECs who have a bachelor degree Anmual Report

CEOMASTER Dy variable, 1 for CEOs who have & master degree Anmual Report

CEODONTORAL Erumaey varinhle, 1 for CEGs who have & doctoml degree Anmual Hepart

FEDCATION-CFO Education vanable, O for CPOs who have a Diploma, 1 for  Arooal Report
CFOs wha have a Bachelor degree, 2 for CFOs who have a
Master depree, nod 3 For CFOs who have o Doctora] degree

ACCERTIFIED-C 5 Cummy  variable, 1 for CFOs who have an accounting  Anmual Report
centification [e.g, CPAY

CFOBACHELOR Dy variable, 1 for CFOs who have 4 bachelor degree Agmuial Repor

CFOMASTER Dummmy variable, | for CFOs who have a muster degres Aormual Report

CFODNTORAL Dumay variable, 1 for CFOs who have doctoral degree Anmual Report

Controls:

GENDER-CED Drummey variable, | for male CEOs and 0 for female CEOs Armual Report

GENDER-CFO Dhmmy variable, 1 for male CFOs and 0 for female CFOs Armual Report

BOARDEIZE Mamral legarithm of the number of members of the board of  Annual Report
directors and board of commussioneis in the corpany

INDEPENDENT Percentage of the number of independent commissioners i the  Ammuoal Report
company

INTCOM Mumber of infernal commisseencrs i the compary Anmiial Repaor!

EXTCOM Muntber of external commisioners in e compuny Aomua] Bepaort

FIRMAGE Mamiral logarithm of the munber of years since the company was  ORBIS
faainde]

FIRMEIZE Mutural logarithm of lotal assets QORBIS

LEVERAGE Total debt divided by totwl nsscts UEBIS

CURRENT Current assets divided by current linhilities CIREIS

B Met income divided by total pssets ORERIS

acF Met cash lows from opemting activities divided by fotal sssets  ORBIS
Mamral lngarithm of intangehle assets
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