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Abstract

The harnessing of untapped resources has becorartiabgor inclusive growth in
digital economies particularly as developed ecomsneontinue to age demographically.
The harnessing of women’s potential is an urgebjesti in this context, and successive
initiatives have been flourishing in many countries

However, given the institutional complexity of tissue, as well as considerable variety
across nations, uniformed non-systematic approadcires hardly satisfactory in
achieving a timely solution.

Against this back drop, this paper analyzed a neformation communication
technology (ICT)-driven disruptive innovation thaay nurture un-captured GDP by
harnessing untapped resources such as women'’sramopotential.

Using a unique dataset representing the state onflegebalance improvement, an
empirical numerical analysis of 44 countries waerapted. These countries were
classified as emerging, industrialized, and witbpacific culture based particularly on
the traditions of a male-dominated society.

It was found that while industrialized countriegpitally Finland, have achieved high
performance in co-evolution between “econo-culta@lelopment,” ICT advancement,
and gender balance improvement, emerging countides been constrained by low
ICT advancement. In addition, notwithstanding theigh economic level, countries
with a specific culture have been constrained ltsaditional male-dominated culture,
Japan being a typical case.

Based on these findings, lessons from industridlizeuntries for both emerging
countries and countries with a specific cultureenemalyzed.

It was suggested that ICT should be strategicaliyaaced depending on the state of
what we are calling “econo-cultural developmentt fmonstructing co-evolution of
gender balance improvement along with techno-ecandevelopment.

A new practical approach for harnessing untappsdurees for sustainable growth was
thus explored.

Keywords: Gender balance, Women board members, Untappediroes, Trilateral
co-evolution, Cultural dimensions.
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Abstract

The harnessing of untapped resources has becoreatiakdor inclusive growth in digital
economies particularly as developed economies moatito age demographically. The
harnessing of women’s potential is an urgent subjethis context, and successive initiatives
have been flourishing in many countries.

However, given the institutional complexity of tlesue, as well as considerable variety across
nations, uniformed non-systematic approaches ardlyhaatisfactory in achieving a timely
solution.

Against this back drop, this paper analyzed a mgarination communication technology (ICT)-
driven disruptive innovation that may nurture umptceed GDP by harnessing untapped
resources such as women’s economic potential.

Using a unique dataset representing the state wfiegebalance improvement, an empirical
numerical analysis of 44 countries was attemptdes€& countries were classified as emerging,
industrialized, and with a specific culture baseaftipularly on the traditions of a male-
dominated society.

It was found that while industrialized countriegpitally Finland, have achieved high
performance in co-evolution between “econo-cultwlavelopment,” ICT advancement, and
gender balance improvement, emerging countries hlagen constrained by low ICT
advancement. In addition, notwithstanding theithhgggonomic level, countries with a specific
culture have been constrained by a traditional rdalainated culture, Japan being a typical case.

Based on these findings, lessons from industridlizeuntries for both emerging countries and
countries with a specific culture were analyzed.

It was suggested that ICT should be strategicallyanced depending on the state of what we are
calling “econo-cultural development” for construgti co-evolution of gender balance
improvement along with techno-economic development.

A new practical approach for harnessing untappsdurees for sustainable growth was thus
explored.

Keywords: Gender balance, Women board members, Untappesuroes, Trilateral co-
evolution, Cultural dimensions.
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1. Introduction

The harnessing of untapped resources has becoreatiabdor inclusive growthin digital
economies that are rapidly aging. The harnessingpafien’s economic potential is urgent in this
context

Bridging the gender divide is not only a mattefaifness but also one of effective governance
and inclusive growth (OECD, 2016). It has been destrated that companies with more women
board directors experienced higher financial pentoice (Catalyst, 2005). Companies where
women are most strongly represented at board omtmpagement level also perform best
(McKinsey & Company, 2007). Women'’s presence inlét®r market is increasingly significant
for economic growth and development at both théonat and enterprise levels. The growing
participation of women in the labor market has beemajor engine of global growth and
competitiveness (ILO, 2015). Thus, harnessing tigervof women’s potential is essential for
inclusive economic growth in digital economies thgg moving toward aging societies. This can
be seen as a soft engine for sustainable growtistitutable for costly hard investment, which is
particularly important for emerging economies (@iaal., 2013). For industrialized economies,
this would help overcome the low growth and lowttbrates of this era (Kim, 2015). A growing
body of evidence shows that utilizing the skillgldaalents of both men and women is beneficial
for enterprises and society in general (ILO, 2015).

However, despite growing awareness of the benefigender equality in decision-making, the
pace of progress in achieving this has been slow \aries considerably across countries
(UNWomen, 2015; OECD, 2016; FINNCHAM, 2016). The NMdoEconomic Forum (WEF,
2016) urged a fresh call to action to acceleratgmass towards gender equality for harnessing
female talent, half of the world’s talent, towatlle Fourth Industrial Revolution.

To date, a number of studies have identified therces that impede gender balance
improvement. The OECD (2014) pointed to a rangextérnal and internal barriers that present
in all areas of the public domain, including: cudtubarriers, structural barriers, lack of gender-
disaggregated evidence and accountability mechaniand self-imposed barriers. The UNDP
(2010) revealed that while there is explicit evidemegarding a virtual cycle between economic
growth and gender balance improvement, emergingitdes cannot afford to overcome the
constraints of low income. UNESCO (2014) notedliméts of scientific resources in relation to
women’s initiatives. McKinsey & Company (2016) sised a clear link between gender equality
in society and gender equality in the workplacevell as the proportion of women on executive
committees and corporate performance.

Y Inclusive growth is economic growth that createpartunity for all segments of the population and
distributes the dividends of increased prospebigth in monetary and non-monetary terms, fairlyossr
society (OECD, 2016).



Aligned with these increasing efforts regarding fh@nts identified, and subsequent efforts
aimed at providing effective solutions to eliminatepediments, a wealth of resources, good
practices, organizational structures, and netwaks already in place (ILO, 2015). New
initiatives have flourished in many areas (EC, 2017

However, given the institutional complexity of thesue, including considerable variety across
nations, uniformed non-systematic approaches amdyhaatisfactory in the achievement of a
timely solution.

Moreover, a few papers have noted the significafagltural dimensions in activating untapped
female resources (Wiles et al., 1995; Stedham.g2@D4; Daechun et al., 2007; Carrasco et al.,
2010). Hofstede (1991) postulated that a nationltute can be classified into five dimensions:
“Power distance” (inequality), “Individualism” (thdegree to which individuals are integrated
into groups), “Masculinity” (the distribution of les between the genders), “Uncertainty
avoidance” (the extent to which a culture progratsisnembers to feel either uncomfortable or
comfortable in unstructured situations), and “Ldagn orientation.” Wiles et al. (1991)
compared gender roles in magazine advertising énNbtherlands, Sweden and the US and
identified that the “masculinity” of nations sigigidntly influenced women’s involvement in
business. A similar observation was made by Daedttual. (2007) in their cross-cultural
comparison of web advertisements between KoreathadUS. Stedham et al. (2004) also
pointed out that in addition to “individualism” arghower distance,” “masculinity” clearly
differentiated gender roles between Japan and $heQarrasco et al. (2012) supported a similar
view in their analysis of the representation of veonon boards in five European countries. All
these analyses clearly identified the significarafe cultural dimensions, particularly of
“masculinity” and “individualism” in gender balanaemprovement (seédppendix 2 details of
these concepts and survey results).

Furthermore, in line with the advancement of diggaonomies, the role of information and
communication technology (ICT) in gender balancerismement has been broadly discussed.
The United Nations (2005) warned that while thees wecognition of the potential of ICT as a
tool for the promotion of gender equality and timpewerment of women, a “gender divide”
had also been identified, reflected in the lowemhbars of women accessing and using ICT
compared with men. It also pointed out that untassgender divide was specifically addressed,
there was a risk that ICT might exacerbate existimgjualities between women and men,
creating new forms of inequality. Webb et al. (20@#Huded to similar dual possibilities.
Moghaddam (2010) maintained that identical rolesrfen and women were determined by
cultural, social, and economic factors includind I&s a social product, and differed within and
between cultures and countries. He stressed tiaa#Ca social product was not gender neutral,
that ICT access and use were interwoven with sogitaral issues, and that the gender gap was
a product of all nations, albeit of a wider magdéun developing countries. In light of these
issues, Phumzile (2013) highlighted the signifi@ant ICT as a powerful means of advancing

3



women’s rights, empowerment, and gender equalitgssing that ICT use by women boosts
countries’ productivity and better meets womensia@conomic needs.

This paper was aimed at providing practical sohdicn accordance with the institutional states
of nations in the digital economy. It analyzed agble trilateral co-evolution between economic
growth, gender balance improvement, and digitabuation initiated by ICT advancement while
taking into account the cultural dimensions of oagi that block gender balance improvement.

Using a unique dataset representing the staterafegebalance improvement in the function of
economic growth, ICT advancement, and cultural disiens, an empirical numerical analysis of
44 countries was undertaken. Through cluster aisalygng the state of gender balance, income
level, and the male-dominated cultural dimensigh¢cduntries were identified within one of the
three clusters: emerging, industrialized, and \&igpecific culture.

It was found that while industrialized countriesicls as Finland, have accomplished high
performance in this trilateral co-evolution, emaggcountries have been constrained by low ICT
advancement. Moreover, notwithstanding their highel of economy and ICT dependency,
countries with a specific culture have been comsthby a traditional male-dominated culture,
Japan being a typical case.

Based on these findings, there were several ledbah®merging economies and countries with
a specific culture could learn from industrializeduntries regarding success and failure in
gender balance improvement.

It is suggested that ICT should be strategicallygaded, depending on the state of what we refer
to as “econo-cultural development” in constructimg-evolution with gender balance
improvement.

A new practical approach for harnessing the paténgisources for sustainable growth was thus
explored.

This paper is organized as follows: Section 2 aredy pathways to gender-balanced
organizational leadership. Section 3 demonstratssdey-balanced leadership in the digital
economy. Sections 4 and 5 address lessons frompleigormance co-evolution in industrialized
countries. Section 6 briefly summarizes notewofihgings, implications, and suggestions for
future studies.



2. Pathways to Gender-Balanced Organizational Leadersp
(1) The State of Gender Parity

Table 1 compares the global rank of gender parity overpia@od 2012-2016. It illustrates that

while Iceland, Finland, Norway, and Sweden share tbp four positions, Japan lags

significantly behind. It is not only in the lasbgition among G8 countries, but also lower than
the 108" rank in all periods examined.

Table 1 Global Rank of Gender Parity(2012-2016)

Fig. 1. Share of Women Board Members at Companies the OECD 29 Countries(2015)

Source: Background Report, Conference on ImproVitagnen’s Access to Leadership (OECD, 2016).
Original sources: Database on Women and Men indi@tiMaking (EC, 2016), Catalyst Census: Women 8oar
Directors (Catalyst, 2015).



The contrast with respect to the state of gendetypeorresponds to the share of female board
members in companies that represents gender bdlacporate leadershi@Mi Ratings, 2013;
MSCI, 2015; OECD, 2016; FINNCHAM, 2016; McKinsey@ompany, 2016)Fig. 1 compares this share in
the 29 OECD countries in 2015. It illustrates tleaiand, Finland, Norway, and Sweden which
occupy the top global positions in the state ofdgerparity, also share the top five positions in
terms of the share of female company board memisvbike Japan also ranks last in this domain.
This correspondence suggests that the share ofdesnmpany board members represents the
state of gender balancés reviewed earlier, McKinsey & Company (2007, 2p@lémonstrated a
clear link between the share of women board memberporate performance, gender equality in the
workplace, and gender equality in society. Gendguakty in the workplace leads to higher
economic performance, which in turn enhances gesmigality in society.

(2) Corporate Performance Improvement and Gender-Balaned Leadership

Companies with a higher share of female board mesréeerience higher financial performance.
Fig. 2 highlights this outperformance as 53%, 42%, an% G8gher in return on equity (ROE),
return on sales, and invested capital, respectiuelyortune 500 companies with the highest share o
women board members compared with those of thedbsiare.

Fig. 2. Outperformance Ratio of Women Board Directos Leadership in Fortune 500
Companies -Comparison between Highest and Least Share of WBO@verage in 2001-2004)

WBDs: Women Board Directors.
Source: Catalyst, “Corporate Performance and WosnBepresentation on Boards (2005).

Fig. 3. Financial Characteristics of Companies wittStrong Women Leadership in MSCI

World Companies (2015)
Source: MSCI ESG Research (2015).



A similar contrast can be observedFiy. 3, which presents a similar comparison of premium
returns and superior average valuation using fraek-value ratios (PBR) and ROE in MSCI

world companies. Companies with strong female leskde demonstrated higher performance
than companies without, as 1.8% vs 1.6% and 104 %42%., respectively.

Fig. 4 presents further supportive evidence by compaRBR, ROE, and operating profit
growth between Japan’s listed firms with a 3% prapo of women board members (average of
listed firms) and those with more than a 10% proporof women board members.

Fig. 4. Correlation between Share of Women Board Mabers and Business Performance in
Japan’s Firms (2015)

Circle size demonstrates the magnitude of operatinfit growth.

Source: Nihon Keizai Shimbun (Feb. 4, 2017).

All figures demonstrate significant corporate pariance improvement by means of gender
balance improvement, represented by the shareaisernia women board members.



(3) Intensity of Gender Balanced Corporate Leadership
1) Gender Balance Index

On the basis of the preceding review that an irserea the number of women board members
contributes to the economic performance of a spcibis sub-section assesses the effects of
economic performance through gender balance impneng the Gender Balance Index (GBI),
which represents the state of gender balance arafféct on economic performandeable 2
tabulates the GBI for 44 countries in 2013, witmparisons of similar values surveyed by the
OECD and WEF. The GBI depended on GMI Rating@13 Women on Board SurvégMI
Ratings, 2013) which includes data for 2013 on 5€atvipanies in 45 countries worldwide

Table 2 Gender Balance Index (GBI) in 44 Countrie£013)

2 GBI covers 44 countries out of GMI Ratings’ 45 cowegrby excluding Morocco due to unavailability di@trelevant statistics.
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In order to examine the reliability of the GBI, cpanative analyses with similar data surveyed
by the OECD and WEF were conductédy. 5 compares these values with correlation analysis
between the OECD data and the GBI as well as th& Wi the GBI. While there are number of

differences in some countries’ values (e.g., FRBART GBR, and ITA), as the three values did

not depend on the same year or the same scopengfacies, the GBI can be considered to
represent the global gender balance position, aithasonable correlation with those surveyed
by the OECD and WEF.

Fig. 5. Comparison of Gender Balance Measurement i3 Countries.

. 2
Iny = —0.789 + 1.12 In0EcD + 0.873p  adi. R® 0.757

(-2.09) (8.56) (2.37)
Y: GBI; D: Dummy variable (TUR = 1, others = 0).
C P2
InY = —0.920 + 1.053 InWEF + 0.936D adj. R® 0.834
(-2.89) (10.61) (3.00)

D: Dummy variable (TUR = 1, others = 0).
The figures in parenthesis indicate t-statistitlsar@ significant at the 1% level.

Based on the foregoing examinatiéing. 6 demonstrates the 2013 GBI ranking for 44 countries.

Fig. 6. Gender Balance Index (GBI) in 44 Countrie$2013)
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2) Gender Balance Intensity
With an understanding that gender balance is semdsid the income level of nationg.g.,
UNWomen, 2015; ILO, 2015; OECD, 2016nd in order to compare a marginal GBI increagk an
income level increaserig. 7 demonstrates gender balance interidity dividing the GBI by
GDP per capita for the 44 countri@seAppendix 1 for details of the institutional states of theebuntries).

Fig. 7. Gender Balance Intensity in 44 Countrie(2013)

Looking at Fig. 7 we note that while emerging coi@stwith lower income levels, such as India,
the Philippines, Indonesia, Thailand, and Egyptnalestrate higher GBI intensity (higher
marginal GBI increase by income increase), indalsted countries with higher income levels,
such as European and North American countries, dstrade relatively lower GBI intensity,
suggesting that the GBI is not highly sensitiveitroome increases as in emerging countries.
Interestingly enough is that highly industrializeduntries such as Singapore, Switzerland,
Korea, and Japan recorded the lowest ranks iniG&tsity, suggesting that their GBI is governed
by particular cultural dimensions rather than inedavel.

(4) Cultural Barriers against Gender Balance

1) Cultural Dimension of Countries
As suggested in Fig. 7, GBI intensity is subjedt oily to income level but also to the cultural
dimensions of countries. Among the cultural dimensipostulated by Hofstede (1991), since
“masculinity” (distribution of roles between thengkers) and “individualism” (degree to which
individuals are integrated into groups) are paldidy significant for gender balance
improvement, as reviewed earlier, it is considdéled GBI intensity can be largely attributed to
“masculinity” and “individualism” together with imene level. Based on this understanding,
intensified masculinity densityNID), which represents a male-dominated society, isidered
to impact substantially on GBI intensityiD can be estimated by the ratio of “masculinity” and
“‘individualism intensity” as follows where individlism intensity is the ratio of “individualism”
and income level.

M =M,

IMD = —————————=—"GDP pr capita whereM: Masculinity;!: Individualism;M/I: Intensity of male-dominated society.
/GDP per capita

3 This intensity demonstrates marginal GBI increas&BP per capita increase as follows:
i _ oy _9v X i ity = L -1.9Y
InY = a + alnX + BInW (see Fig.16) a = prm GBI intensity = YT 0

where X: GDP per capita, W: Intensity of male dominated society,Y: GBI
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Fig. 8 presents intensified masculinity density in 44rdaes in 2013.

Fig. 8. Intensified Masculinity Density (MD) in 44 Countries(2013)

Fig. 8 demonstrates that besides the four countrez®rding the lowest GBI intensity
(Singapore, Switzerland, Korea, and Japan), HonggKkdaiwan, and Austria recorded the
highestIMD levels. Based on this observation, aiming at ifigng cluster governing the GBI,
Table 3 compares the correlation betwddD and GBI intensity, with variations of clustering
between the four lowest GBI intensity countrigsp, CHE, KOR and JPNaNd seven countrigg +
HKG, TWN, and AUT)* Table 3 demonstrates that the cluster of foumties demonstrates
statistically most significant.

Table 3 Comparison of Correlation between IMD and @I Intensity with Variétion of
Clustering of 44 Countries(2013)

* Since Fig. 7 demonstrates explicit clusteringveein MEX and FIN, countries with an intermediatel GBensity
level were clustered between FIN to JPN, excludimgntries with the lowest GBI intensity level (&@untries).
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Based on the foregoing comparative assessrhagg, 9and 10 compare the correlation between
IMD and GBI intensity in 44 countries in 2013, withdawithout clusters. This comparison
demonstrates the statistical significance of theetation with the clusters and validates the

clustering discussed based on cultural dimensions.

Fig. 9. Correlation betweenlMD and GBI intensity in 44 Countries without Clusters(2013).

GBI M o2
In[ ————— ) = 1.903 — 0.8941 (— GDPperC ) —1.480 D, +1.090 D adji. R® 0.729
n < GDPperCapita> T pert.ap at b d

(6.56) (-10.02) (-4.01) (2.95)
D, andDy, are dummy variable®,. JPN, SWE = 1, others = @;,: CHN, COL =1, others = 0.

The figures in parenthesis indicate t-statistitlsar@ significant at the 1% level.
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Fig. 10. Correlation between IMD and GBI intensityin 44 Countries with Clusters(2013).

adj. R? 0.839
GBI M M . M .
ln(m) =0.778 — 0.195 DllnT * GDPperCap — 0.584 DzlnT * GDPperCapita — 0.695 D3ln7 * GDPperCapita — 1.034D
(2.94)  (-1.74)* (-7.15) (-9.31) (-3.46)

. D1- D3 andD are dummy variable®;, D, andDzare correspond tD;, D,4 andD3,4 of Fig. 8, respectively.
D: JPN, CHL=1, others = 0.

The figures in parenthesis indicate t-statistiisar@ significant at the 1% level except * 10%.

With this understandingd;ig. 11 demonstrates three clusters of gender balancesityen 44
countries in 2013. The 44 countries can be claskiinto three groups: emerging countries
(EMC), industrialized countries (INC), and coungrigith a specific culture (CSC).

Fig. 11. Gender Balance Intensity in 44 Countriesyo3 Clusters(2013).
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The EMC column includes 13 countries with a lowddRGper capita level than US$10,000
(except POL: US$13,700The INC column includes 27 countries with a higB®P per capita level
than US$20,000(except BRA(12,260) HUN (13,560) RUS (15,560) and CHL(15,710). Finland occupies
the top position in this group. The CSC group idelsi four countries with the lowest level of
GBI intensity: SGP, CHE, KOR, and JPN. While theg highly industrialized, they incorporate
the traditions of a male-dominated society.

These analyses demonstrate that gender balanceviement is subject not only to income level
but also to some cultural dimension of countriestipularly “masculinity” and “individualism.”
Therefore, the issue of gender balance improvestanild be discussed taking cultural elements
into account.
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3. Gender-Balanced Leadership in the Digital Econogn

(1) Co-evolution between the “Econo-cultural” Position,Gender Balance, and ICT
Advancement

Based on the understanding that harnessing wonpaéstial by improving gender balance is
essential for inclusive growth in the digital econpand that this issue is subject not only to
income level but also to the cultural dimensionnéd dollowing the findings obtained in the
preceding section - the trilateral co-evolutionwegn “econo-cultural development,” gender
balance improvement, and ICT advancement was adly®y taking the “econo-cultural”
position of respective countries into account. G (Gender balance index) and the intensity
of the male-dominated societiMS: ratio of “masculinity” and “individualism”) basedn the
cluster of EMC, INC, and CSC were used. “Econotgalt development” was analyzed by
means of income increase and improvement of tleagity of a male-dominated society.

Fig. 12illustrates the dynamism inducing this trilaterat@volution.

Fig. 12. Co-evolutionary Dynamism between the Ecoreultural Position, Gender Balance
Improvement, and ICT Advancement.

GBI: Gender Balance IndeXRI: Networked Readiness Inddi¥|S: Intensity of male-dominated societyi().

Based on this dynamism, the following six co-eviolug were first analyzed:
Y- X Contribution of gender balance improvement to eatin@rowth
X—=>Z Contibution of economic growth to ICT advancement
Z, W- Y Gender balance improvement induced by ICT and iregpday male-dominated society

1
2
3
4. X, W-Y Gender balance improvemeipported by income growth and impeded by male-tatei society
5. Z-X ICT Contribution to income growth

6

Y- Z ICT Advancement stimulated by gender balance ingrent

15



1) Contribution of Gender Balance Improvement to Econmic Growth

Fig. 13 illustrates the correlation between the GBI andRGier capita, which is statistically
significant. The EMC group demonstrates an extrgneW elasticity’ of gender balance

improvement to GDP per capita, followed by the 8@ CSC groups. This suggests that the

EMC group pursues avenues toward economic growtierothan through gender balance

improvement. The higher income level of CSCs ndtstanding the lowest level of the GBI can

be attributed to their highest elasticity and révehe structural impediment blocking gender

balance improvement.

Fig. 13. Correlation between the GBI and GDP per Cgita in 44 Countries(2013).

InX = 8.41 + 0.21D,InY + 0.86D,InY + 1.26DsInY + 1.49D, — 1.21D, adj. R* 0.866
(34.81) (1.73)* (8.44) (7.60) (4.48) (-4.25)

X: GDP per capitéx 10° US$) Y: Gender balance index,
D,, D, andDs: Coefficient dummy variables corresponding to ENMIC and CSC, respectively.
D,, Dy: Dummy variable D,: JPN, KOR = 1others = 0Dy: IND, PHL = 1, others = 0).

The figures in parenthesis indicatstatistics: all are significant at the 1% level epc* 10%.

> Elasticity is the measurement of the responsiveakas economic variablé) to a change iY. X
elasticity toY (elasticity ofX to Y) &y implies a 1% increase Kincreasesyy % increase ify and

represents the efficiency #fas an inducement &f
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2) Contribution of Economic Growth to ICT Advancement
Fig. 14 illustrates the correlation between GDP per capitd ICT advancement, which is
statistically significant. EMC, INC, and CSC sharesimilar level of elasticity, which suggests
that all nations’ ICT grows uniformly with incomeagvth in the digital economy.

Fig. 14. Correlation between GDP per Capita and ICTAdvancement in 44 Countrieg2013).

adj. R? 0.739
InZ = 0.33 + 0.12D,InX + 0.12D,InX + 0.13D5InX
(1.58)* (4.87) (6.10) (6.50)

Z: ICT advancemer(NRI); X: GDP per capitéx 10° US$),
D,, D, andDs: Coefficient dummy variables corresponding to ENMIC and CSC, respectively.

The figures in parenthesis indicatstatistics: all are significant at the 1% level epc* 10%.
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3) Gender Balance Improvement Induced by ICT and Bicked
by the Male-dominated Society

While ICT advancement contributes to gender balamgerovement, this improvement is
blocked by cultural dimensionBig. 15illustrates this multiple correlation, which isgstically
significant.

CSCs demonstrate an extremely high negative algstf the intensity of male-dominated
society to gender balance improvement. This caa babstantial source of the lowest level of
gender balance improvement, notwithstanding a tagel of income and ICT. EMCs represent
the highest elasticity of ICT to this balance, ectpey us of its gender balance improvement once
they achieve ICT advancement.

Fig. 15. Correlation between ICT Advancement, Intenity of Male-Dominated Society, and the GBI
in 44 Countries(2013).

InY = —1.19 + 2.63 D,InZ + 2.12 D,InZ + 2.05 DyInZ

—_
(-1.30)* (3.93) (3.70) (3.62) adj. R= 0.734
—0.41 Dy InW — 0.37 D,InW — 2.49D;InW + 1.64D

(-1.96)* (-4.01) (-4.26) (3.55)

Y: Gender balance inde¥y: Intensity of male dominated socigi/I); Z: ICT advancementNRI); all are
rogarithymic value.

D, D, andD3: Coefficient dummy variables corresponding to ENNDC and CSC, respectively.
D: Dummy variable (SGP = 1, others=0)

The figures in parenthesis indicatstatistics: all are significant at the 1% levelepc* 5% and ** 15%.
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4) Gender Balance Improvement Supported by Income Bwth and Blocked
by the Male-dominated Society

Similar to Fig. 15, while income increase contrésitto gender balance improvement, this
improvement is blocked by cultural dimensiofsg. 16 illustrates this multiple correlation,
which is also statistically significant.

Similar to Fig. 15, CSCs demonstrate an extremali Imegative elasticity of the intensity of
male- dominated society to gender balance improwngnas this is considered to be a substantial
source of their lowest level of gender balance owpment, despite the high level of income and
ICT. EMCs record the highest elasticity of incotoethis balance, expecting us of its gender
balance improvement once they achieve growth. @enisig this alongside Fig. 15, the
construction of the co-evolutional cycle akCT advancement— income growth —
gender balance improvement would be the key strategy for sustainable gromtBMCs.

Fig. 16. Correlation between GDP per Capita, Interisy of Male-Dominated Society, and the GBI in
44 Countries(2013).
InY = —2.35+ 0.56 D;InX + 0.44 D,InX + 0.41 D;InX
(253) (5.13) (4.91) (4.92)
—0.48 D, InW — 0.32 D,InW — 0.87D;InW — 1.04D
(-2.60) (-3.87) (-1.92)* (-4.28)

Y: Gender balance inde}y: Intensity of male dominated socigi/l); X: GDP per capitaall of which represent
logarithmic values.

D;, D, andD3: Coefficient dummy variables corresponding to ENXIC and CSC, respectively.

D: Dummy variable (JPN, CHL = 1, others=0)

The figures in parenthesis indicatstatistics: all are significant at the 1% levelexc* 5% and ** 15%.

adj. R? 0.794
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5) ICT Contribution to Income Growth
Fig. 17 illustrates a correlation between ICT advancensent GDP per capita, which is also
statistically significant. INCs demonstrate theHagt elasticity of ICT advancement to GDP per
capita increase, followed by CSCs with an almasilar level. EMCs lag behind the two groups,
suggesting that they require further improvemernheintroduction and utilization of ICT.

Fig. 17. Correlation between ICT Advancement and GP per Capita in 44 Countries

(2013).
InX = 4.631 + 3.028D,InZ + 3.579D,InZ + 3.564 DyInZ adj. R? 0.815
(5.30)  (4.66) ®)5 (6.84)

The figures in parenthesis indicaistatistics: all are significant at the 1% level

X: GDP per capitéx 1¢* US$) Z: ICT advancemer(\RI),

D,, D, andDs: Coefficient dummy variables corresponding to ENIIC, and CSC, respectively.
The figures in parenthesis indicatstatistics: all are significant at the 1% level.

NOR is not included in the analysis.
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6) ICT Advancement Stimulated by Gender Balance Impvement

Fig. 18illustrates a correlation between the GBI and #Vancement, which is also statistically
significant. INCs record the highest elasticity génder balance improvement to ICT
advancement, followed by CSCs and EMCs. This sugd@dC need dramatic advancements in
women’s ICT involvement and an increase in womerositribution to ICT advancement

through effective ICT utilization and development.

Fig. 18. Correlation between the GBI and ICT Advanement in 44 Countries(2013).

InZ =1.227 + 0.061D,InY + 0.162D,InY + 0.089 DsilnY + 0.351D adj_ R2 0.771
(23.16) (2.30%) (9)1 (2.39%) (5.47)

Y:Gender balance inde¥; ICT advancemeniNRI),

D, D, andDs: Coefficient dummy variables corresponding to ENMIC and CSC, respectively.

D: Dummy variable CHE, JPN, KOR, SGP, TWA1, others = 0).

The figures in parenthesis indicatstatistics: all are significant at the 1% level epic* 2%.

NOR is not included in the analysis.
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(2) Consequences of Co-evolutionary Dynamism

Fig. 19 illustrates trilateral co-evolutionary dynamism uced by the foregoing six co-
evolutions.

Fig. 19. Co-evolutionary Dynamism between the “Ecamcultural” Position, Gender
Balance Improvement, and ICT Advancement in 44 coumies (2013.

D: Dummy variables - DD, D3 (EMC, INC, CSC=1, others=0, respectively),
D, (JPN, KOR =1, others = P, (IND, PHL = 1, others = 0P, (JPN, CHL = 1, others = 0),
Dq4(CHE, JPN, KOR, SGP, TWN = 1, others =D)(SGP = 1, others = 0).

The figures in parenthesis indicate t-statistiisar@ significant at the 1% level except *2%, **5%*10% and ****20%.
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Table 4summarizes the elasticities of the trilateral cotetron.

Looking at Table 4, we note that while EMCs demraistthe highest level of elasticity of GDP
per capita to gender balance improvem&ntxY), due to an extremely low level of elasticity of
gender balance improvement to ICT advancemgnt () and elasticity of ICT to GDP per
capita Z— X), their performance regarding the trilateral coletion results in a low level.
Contrary to this low performance by EMCs, INCs destmte explicit performance in their
trilateral co-evolution. This can be attributedtieir outperformed elasticity of gender balance
improvement to ICT advancemet+ Z), supported by the lowest impediment of IMS-¢ Y).
Finland, which has the leading position among INiC$erms of the highest GBI intensity, as
demonstrated in Fig. 11, may provide insights intreasing this elasticity. CSCs demonstrate
incredibly high impediments of IMS in GBI improventeW- Y), resulting in the lowest GBI
intensity, as demonstrated in Fig. 11, notwithsitagmdhe high level of elasticities of GBI and
ICT to increases in GDP per capi¥éH{ X and Z — X).

Table 4 Elasticities of Co-evolution in 44 Countrie (2013

These findings serve as a call to learn from IN@=ticularly Finland, possible measures to
improve ICT-driven economic growth for EMCs and, rnelation to IMS, to improve ICT
advancement for CSCs (Watanabe et al., 2017
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4. Strategy for Emerging Countries — ICT-driven Ecanomic Growth

Considering the significance of the role of ICTgander balance improvemeuinited Nations,
2005; Webb et al., 2005; Monghaddam, 2010; Phurg@i3) Fig. 20 compares women’s dependency on
the Internet use/{1U). As anticipated, EMCs record an extremely lowels\of this dependency
(half the level of the other 2 groupd)his fact suggests the significance of lessons fsoccessful
countries for further improving women'’s initiativend involvement in ICT development and

utilization.

Fig. 20. Percentage of Women Using the Internet b4 Countries(2013).
Source: ITU (2014).

SinceWIU largely depends on ICT advancement, as demongtiraeable 5, ICT advancement
would be the fundamental solution to enhant#U, leading to women’s further direct
contribution to gender balance improvement (Uniiadions, 2015).

Table 5 Correlation between ICT Advancement and Woran’s Use of the Internet(2013)
Y
InWIU = 2.576 + 0.770 D,InNRI + 1.101 D,InNRI + 1.080 D;InNRI adj. R® 0.805
(7.13)  (2.86) q8) (5.01)

whereWIU: Women'’s dependency on the Internet use,NiRtl Networked readiness index.

The figures in parenthesis indicate t-statistitlsar@ significant at the 1% level.

This endorses the preceding postulate that thetrwmtion of a co-evolutional cycle as ICT
advancement — income growth — gender balance improvement would be the key
sustainable growth strategy for EMCs.
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Based on this understanding, provided that ICT ripoates a potential that enables all nations
to attain a similar income levelable 6 andFig. 21 estimate possible ICT-driven income (GDP
per capita) growth trajectories in EMCs, INCs an80S. The estimation was conducted by
utilizing hybrid logistic growth model depictingedtical development trajectories depending on
countries’ respective “econo-cultural” positionsafiéed et al., 2017).

Table 6 ICT-driven Income Growth Trajectory in 44 Countries (2013)

Fig. 21. Prospects of ICT-driven Income Growth Tragctories in 39 Countries.

39 countries excluding 5 countries treallrdandDy in Table 6 (NOR, CHE, AUS, TWN and MYS) are analyz
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Given sufficient ICT advancement, Fig. 21 suggésts EMCs’ ICT-driven income increase
trajectory incorporates a rapid growth potentialtagmains in the “early minority stage,” with
the potential of acceleration of its diffusion vety (Rogers, 1962).

From this observationFig. 22 estimates the potential income growth rate dribsnICT
advancemerttFig. 22 demonstrates that EMCs incorporate aremély high growth potential
(3 times higher than INCs and CSCs).

Fig. 22. Comparison of Growth Rate in 39 Countrie$2013).

Growth rate is depicted k dXXﬂ A a(l _%) wheXeGDP per capitaZ: ICT advancement\RI),

N: Carrying capacityand a:coefficien)t( (diffusion velocity) NOR, CHE, AUS, TWN and MYS are not included.
These analyses support the preceding postulaterdiagaco-evolutional cycles as ICT
advancement — income growth — gender balance improvement would be the key
sustainable growth strategy for EMCs and highlights significance of ICT advancement for
EMCs in triggering this virtuous cycle.

Given the shortage of indigenous capacity for d@d ladvancement initiated by EMCs
themselves, INCs and CSCs are expected to extendl@T advancement capacity to those of
EMCs in terms of growth; thus, they can expectamhbss the vigor of EMCs’ growth. Therefore,
a co-evolutionary acclimatization structure canelzpected to be constructed by harnessing the
vigor of counterparts (United Nations, 2005; Mogtath, 2010; Watanabe et al., 2817

® The ICT-driven income logistic growth model candepicted as follows:

d_X - aX(1 - {) This can be developed to the following ICT-drivaname growth rate:

dz N

dax whereX: Income (GDP per capitaj; ICT advancement, arfd: carrying capacity.
az

X ( N )
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5. Strategy for Countries with a Specific Culture 4MS and the Improvement
of ICT Advancement

Realizing an explicit contrast between industridizcountries (INCs) and countries with a
specific culture (CSCs) regarding gender balancerorement notwithstanding the non-
substantial differences of income and ICT advancensvels, we have learned the following. It
is essential for CSCs to learn extensive lessoom fiNCs in relation to gender-balanced
organizational leadership, particularly ICT-driverilateral co-evolution in enabling ICT
advancement while improving the intensity of thdevdominated societyN1S).

In this context, the contrasting trajectories bemv&inland (the leading INC) and Japan (typical
among CSCs) may provide insightful suggestionsG&Cs in terms ofMS improving ICT
advancemertrajectory management.

With this in mind,Table 7 demonstrates contrast between Finland and Japgenoter balanced
organization leadership.

Table 7 Contrast between Finland and Japan in Gender-Balared Organization Leadership(2013)

Based on this contrasting structure, institutismlrces leading to contrasting trajectories with
respect to women'’s leadership in the two countriese analyzed.

Table 8 andFig. 23 demonstrate trends in the share of women direatob®th countries over
the period 2001-2014t should be noted that due to differences betwtwn surveys and
corporate promotion systems between the two camfsince both trends are not necessarily
dependent on the same scope of companies, an@mditthey represent the same hierarchical position
in the company) Table 8 and Fig. 23 should be compared by foguem their trends rather on
absolute values. Traditionally in Japan, directmes classified on a lower hierarchy than board
members, while much closer in Finland (almost same as tbard members in this survey).
Furthermore, contrary to Finland’s scope of comgsutiovering only listed companies, Japan’s
survey was based on all companies with more thamployees (private companies) or 10
employees (public companies), including many SMBsse corporate hierarchy system did not
necessarily correspond to that of the listed congsan

" The share of women executive officers in Japa0ihl consisted of: (i) 15.3% senior staff, (ii)%.Hirectors,
and (iii) 5.1% general managers. Board membensdr-tnnish hierarchy are specific senior membens fihe
latter category.
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Table 8 Trends in the Share of Women Directors in ialand and Japan (2001-2016) %

Fig. 23. Trends in the Share of Women Directors ifrinland and Japan(2001-2016) %.
Sources: Same as Table 8.

Some ten years ago, the corporate boards of lang@anies were dominated by men. Since then,
the situation has changed considerably in Finlasdjemonstrated in Table 8 and Fig. 23. Both
the corporate sector and the Finnish governmeng ltawtributed to a substantial increase in
women’s participation on corporate boards (FINNCHARD16). The number of women
directors in Finland’s listed companies is among liighest in the world, as demonstrated in
Figs. 5 and 6. Finland’s progress has been achieitbdut quota legislation. It was initiated by
companies’ interest in creating a balance, whetbbyconsiderable number of higher educated
women with excellent ICT skills (Fig. 20) and wornteshare in the workforce would also be
reflected at the managerial level. In this way, pames could benefit from the best
professionals as their board members and amonguiéaxes Based on this self-propagating
virtuous cycle, a revised Corporate Governance Gadered into force in January 2016, thus
accelerating the virtuous cycle by encouraging camgs functional diversity measures
(FINNCHAM, 2016).

This virtuous cycle can be attributed to the folilogv co-evolution dynamism between gender
balance improvement and ICT advancement as:
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Awaking women’s potential ability in higher eduoatiwith excellent ICT skills> encouraging
them to contribute to higher functional ICT develtgmt and utilization in their companies

leading to them being qualified managers gaining a higher reputation for women
inducing further ICT advancement.

Contrary to Finland’s conspicuous gender balangaorement, Japan is reported as one of the
worst-ranking industrialized countries regardingnvem’s representation, as demonstrated in
Figs. 5 and 6.

Japanese Prime Minister Shinzo Abe set a goalctease the percentage of women in executive
positions in Japanese companies to more than 30%202p. However, Japan’s pace of
improvement was much slower than Finland’'s as detnated in Table 8. It was revealed that
the institutional sources blocking Japan’s improeatrcan be attributed to (i) the small number
of female employees in the initial stage of emplentssx), (ii) the shortage of capable women
possessing sufficient knowledge, experiences ansida making ability47%), (iii) while there
are women with potential capability, they have yeit satisfied sufficient necessary experiences
for their positioning@o%), (iv) the majority of women retire before beingoproted to board
membership26%), and (v) qualified women do not require promotiare) (JILPT, 2013 The
figures in parentheses indicate the share of melpswers All these attributes result from impediments
by an ingrained male-dominated society.

Based on these observations, aiming at identifyimg effects of “econo-cultural” systems
contrasting ICT-driven gender balance improvemenjettories in the two countries, the
incorporation of a self-propagating function in tlespective trajectories was examined. Since
this self-propagating function can be consideredr@ function of ICT (Watanabe et al., 2004,
2017a, 201'b), incorporation of this function demonstrates thander balance improvement has
been accomplished in a co-evolutionary manner.

As this self-propagating function can be attributedits adaptability to ICT-driven logistic
growth within a dynamic carrying capacityvaDCC) function that increases functionality as
grows, rather than the simple logistic growshg function that fades out functionality as grows
(Watanabe et al., 2004), the fitness of two coanrttiGDCC trajectories was compared.

Table 9 summarizes this comparison. Here, while Finlanthalestrates a fito ICT-driven
LGDCC, Japan fits to a simple logistic growtBL(G without this self-propagating feature.
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Table 9 Comparison of Self-propagating Function Inorporating in Finland and Japan (2001-2016)

Based on this analysiBig. 24 estimates the prospects of the share of womentdsein Finland
and Japan. Fig. 24 suggests that while the shan@wien directors remains 18% in Japen),
Finland can expect to increase to levels as highbés(Ys,). This high level can be attributed to
the incorporation of the self-propagating functiaithout which the level would remain at 29%5,).

This contrast suggests the significance of them®elpagating function for sustainable gender
balance improvement in the digital economy.

Fig. 24. Trends and Prospects c(Women Directors Share in Finland and Japar- %.

Y, Trajectory without self-propagating functiory: Trajectory with self-propagating function.
Ny: Carrying capacity ifsLG N,: Carrying capacity i GDCC.
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Fig. 25illustrates the dynamism emerging as a resuhisfdelf-propagating function.

The self-propagating function can be attributedh® dynamism of increases in functionality
developmentKD) as growth increase¥ (ncrease) (Watanabe et al., 2004). can be estimated
by the ratio ofN andY (Watanabe et al., 2009) wheke carrying capacityN, by SLG N, by
LGDCQ) andY: share of women directo¥{by SLG Y, by LGDCQ).

Due to its traditional high intensity regardingiitgle-dominated society, Japan dependSIoa.
Consequently, it=D (N,,/Y;,) continues to decline, resulting in a loss of dateer surprise,
novelty, and curiosity. On the contrary, Finlandtel from SLGto LGDCCin 2016, and it§D
transformed fronN_ /Y., to N_,/Yg, in 2016, changing from a declining to an incregsnend.

Fig. 25. Trends and Prospects of Functionality Dev@pment by Increasing Women
Directors Share in Finland and Japal.

Factors contrasting this FD decline in Japan asdnitrease in Finland can be identified as
summarized imable 10

Table 10 Factors Decreasing and Increasing Functiafity Development in ICT-driven
Gender Balance Improvement in Japan and Finland
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The lifting power of this FD increase can be atttdal to the incorporation of the self-
propagating function demonstrated by Finland in %S improving ICT advancement
employment of higher educated women with excellént skills —» contribution to highly

functioning ICT development and utilization in camjgs— leading to qualified management
— gaining women'’s high reputation further improvement of IMS.

The discrepancy betweéd. /Y., andN_,/Y, in Finland which has been remarkable from 2016,
triggered by its shift fromSLG to LGDCC can be considered similar to un-captured GDP
(Watanabe et al., 2016, 2G07 Thus, Finland has been able to harness the wh@aromen’s
potential as untapped economic resources and t@srea the foregoingMS improving ICT

advancemertrajectory.

ICT-driven “econo-cultural” disruptive innovatiorhus nurtures un-captured GDP, which
corresponds to such business models as harneksinggbr of untapped resources (Watanabe et
al., 201734, 201%).
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6. Conclusion

In light of the increasing significance of harnegsthe vigor of women’s potential in digital
economies that are rapidly aging, an empirical moakanalysis focusing on the trilateral co-
evolution between “econo-cultural development,” dgn balance improvement, and ICT
advancement in 44 countries was attempted. Furtiresnthe study aimed to present success
lessons from well-balanced countries to countmesriporating structural constraints for balance
improvement. To do this, a comparative analysidQ@¥-driven gender balance improvement
trajectories in Finland and Japan was conducted.

Consequently, the following noteworthy findings w@btained:

Gender balance improvement can be monitored udiegG@Gender Balance Index (GBI) to
ascertain the share of women on boards, which septe the state of gender parity. Since gender
balance improvement is influenced by income legelnder balance intensity (GBI/GDP per
capita) can be an effective supportive tool in tdgimg the state of gender balance improvement.

Furthermore, gender balance improvement is subggobnly to income level but also to cultural
dimensions, particularly to “muscularity” and “imttlualism.” Taking these dimensions into
account, the gender balance intensity level in ddntries can be classified into emerging
countries (EMC), industrialized countries (INC),danountries with a specific culture based
particularly on the traditions of a male-dominasediety (CSC).

INCs demonstrates explicit performance in the teilal co-evolution between “econo-cultural
development,” gender balance improvement and IC/amcement. This explicit performance
can be attributed to their high level of elasticity gender balance improvement to ICT
advancement.

EMCs remain at an extremely low level of this atasst, resulting in the lowest performance in
the trilateral co-evolution, notwithstanding theglinest elasticity of growth to gender balance
improvement. However, it is anticipated that once gufficient ICT advancement prevalils, a
virtuous cycle leading to income growth and geri@ance improvement can be expected.

Notwithstanding their high level of income and I@flvancement, CSCs remain at the lowest
level of gender balance intensity, which can bebatted to their traditional high intensity male-
dominated society.

Among INCs, Finland demonstrated conspicuous pedoce in this trilateral co-evolution by
incorporating a self-propagating function in thender balance improvement trajectory, while
Japan (which lags significantly behind among 44ntoes) was unable to incorporate this
function primarily due to its male-dominated cuétur

All suggest that ICT-driven “econo-cultural” distuy@ innovation nurtures un-captured GDP,
which corresponds to such business model as hargakge vigor of untapped resources.
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These findings give rise to the following insightBuggestions to respective countries about
their successful trilateral co-evolution:

It should be realized the significance of harnegdhe vigor of untapped economic resources
incorporated in women’s potential. In this context should @cognize clear link between the
share of women board members, corporate performgeoeler quality in the workplace, and gender
quality in society.

Every effort should focus on the construction oé tiilateral co-evolution between “econo-
cultural development,” gender balance improvemamd, ICT advancement.

The effective development and utilization of ICToald be of the highest priority for EMCs in
constructing their trilateral co-evolution. The stmction of a co-evolutionary acclimatization
structure should be the significant endeavor faZ¢Mind CSCs in this context.

Address cultural dimensions that block gender ldammprovement efforts in CSCs by
constructing an ICT advancement system in male-dated societies. To do this, the
construction of a self-propagating function shdwédchallenged with the highest priority.

It should be noted that this construction shouktll¢he way to enable the emergence of un-
captured GDP, which in turn accelerates the hammgss untapped resources.

Aiming at exploring a new systematic approach fmproving gender balance, this paper
attempted to explore a practical approach basetthemprior exercises on the similar subject in
the digital economy (e.g., harnessing the vigorst#eping/untapped resources in sharing
economy, trust-based digital education, resurgehceusic industry).

Since this paper is the first step to exploringacpcal approach to gender balance improvement
supportive to whole stakeholders in different ecoies with heterogenous economic, cultural
and digital development, it should be carefullyatbthat there remains strong requirement for
further elegant research which should be endeavmaisdd on the findings obtained by this first
step approach.

The new approach regarding the intensity of theerdaiminated society (IMS) was introduced
with a focus on “masculinity” and “individualism’secultural dimensions. Other factors such as
work/employment culture, family issues, effects toddition, and political factors remain
unexplored. The effects of other cultural dimensias “power distance,” “uncertainty avoidance”
and “long-term consideration” should also be exadin

Further work should focus on complementing unexgdanalyses as well as in-depth analysis of
success and failure trajectories with respect talgebalance improvement. Analyses of success
and failure cases should be enriched. Micro dynana&the IMS improving ICT development
trajectory initiated by Finland should be furtheab/zed for operationalization in other countries,
particularly CSCs.
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Appendix 1. Institutional State of 44 Countries Andyzed

Table Al State of Gender Balance, Cultural Dimension, and liernet Usage in 44 Countrie2013)
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Appendix 2 Hofstede’s Cultural Dimensions of a Natn

1.
(1)

(2)

®3)

(4)

()

Five Dimensions of a Nation’s Culture

Power distance The power distance is defined as “the extent hickvthe less powerful members of
organizations and institutions (like the family)capt and expect that power is distributed unequidity
this dimension, inequality and power is perceivexht the followers, or the lower level. A higher deg
of this Index indicates that hierarchy is cleadyablished and executed in society, without doubéason.
A lower degree of the Index signifies that peoplesiion authority and attempt to distribute power.

Individualism : Individualism explores the “degree to which peojpl a society are integrated into groups.”
Individualistic societies have loose ties that oftmly relates an individual to his/her immediagenily.

Its counterpart, collectivism, describes a societywhich tightly-integrated relationships tie extied
families and others into in-groups. These in-groaps laced with undoubted loyalty and support each
other when a conflict arises with another in-group.

Masculinity: In this dimension, masculinity is defined as “eefprence in society for achievement,
heroism, assertiveness and material rewards faresac' Its counterpart represents “a preference for
cooperation, modesty, caring for the weak and tyuafi life.” Women in the respective societies tend
display different values. In feminine societiegyttshare modest and caring views equally with niren.
more masculine societies, women are more emphadicampetitive, but notably less emphatic than the
men. In other words, they still recognize a gapveen male and female values. This dimension is
frequently viewed as taboo in highly masculine stes.

Uncertainty avoidance The uncertainty avoidance is defined as “a sgsid¢blerance for ambiguity,” in
which people embrace or avert an event of somethiegpected, unknown, or away from the status quo.
Societies that score a high degree in this indexfapstiff codes of behavior, guidelines, lawsdan
generally rely on absolute Truth, or the beliefttbae lone Truth dictates everything and peopleakno
what it is. A lower degree in this index shows maceeptance of differing thoughts/ideas. Societgse

to impose fewer regulations, ambiguity is more atamed to, and the environment is more free-flowing

Long-term orientation: This dimension associates the connection of tst with the current and future
actions/challenges. A lower degree of this inddwofisterm) indicates that traditions are honored leapt,
while steadfastness is valued. Societies with & Higgree in this index (long-term) views adaptatiod
circumstantial, pragmatic problem-solving as a msitg. A poor country that is short-term oriented
usually has little to no economic development, e/hiing-term oriented countries continue to devédoga point.

Source: Hofstede (1991).

2. Governing Cultural Dimensions in Gender Balance Impovement in Business
Authors Business fields Countries examined | Governing cultural dimmensions
Wiles et al(1991) Magazine advertising| Netherlands, Sweden and the Us Masculinity
Daechun et al2007) | Web advertisements Korea and the US Masculinity

Stedham et a(2004) | Business management Japan and the US

Individualism, Masculinity, Power distancg

Carrasco et a(2012) | Women in boards Five European countriggndividualism, Masculinity, Power distance

D
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Appendix 3 Data Construction

Table A2 Trends in the Share of Women Directors in Finland ad Japan (1989-2016) %
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Table 1 Global Rank of Gender Parity (2012-2016)

1 2 3 4 G8 countries Remarks
DEU(13) FRA(17) GBR(20) CAN(35) Out of 144
USA(45) ITA(BO) RUS(75) JPN(111) countries
DEU(11) FRA(15) GBR(18) USA(28)

2016 Iceland  Finland  Norway  Sweden

2015 Iceland Norway Finland  Sweden CAN(0) ITA(41) RUS(75)  JPN(101) idem 145
) DEU(12) FRA(16) CAN(19) USA(20) .

2014 Iceland  Finland  Norway  Sweden GBR(26) ITA(69) RUS(75)  JPN(104) idem 142
. DEU(14) GBR(18) CAN(20) USA(23) .

2013 Iceland  Finland  Norway  Sweden FRA(5) RUS(61) ITA(71) JPN(105) idem 136

2012 Iceland  Finland ~ Norway  Sweden DEU(13) ~ GBR(18) ~ CAN(21)  USA(22) idem 135

FRA(57) RUS(59) ITA(80)  JPN(101)
* DEU: Germany, FRA: France, GBR: UK, CAN: Canada, ITA: Italy, RUS: Russia, JPN: Japan
**Figures in parenthesis indicate rank.

Sources: The Global Gender Gap Report 2012-2016 (World Economic Forum, annual issues).
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Fig. 1. Share of Women Board Members at Companies in the OECD 29 Countries (2015).
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Fig. 2. Outperformance Ratio of Women Board Directors Leadership in Fortune 500
Companies - Comparison between Highest and Least Share of WBDs (Average in 2001-2004).
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Fig. 3. Financial Characteristics of Companies with Strong Women Leadership in MSCI
World Companies (2015).
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Table 2 Gender Balance Index (GBI) in 44 Countries (2013)

Countl‘y Code GBI (2013) OECD (2015)* WEF (2016)**
Norway NOR 36.1 38 56
Sweden SWE 27.0 27 41
Finland FIN 26.8 28 43
France FRA 18,3 33 49
South Africa ZAF 17.9
Denmark DNK 17.2 24 35
Netherlands NLD 17.0 25 32
Israel ISR 15.7
New Zealand NZL 15.1
Germany DEU 14.1 24 33
Australia AUS 14.0 19 24
USA USA 14.0 19 24
Poland POL 13.6 15 22
Canada CAN 13.1 21 27
Turkey TUR 12.7 9 11
UK GBR 12.6 24 35
Austria AUT 11.3 17 22
Switzerland CHE 10.0 17
Thailand THA 9.7
Hong Kong HKG 9.5
Spain ESP 9.5 17 21
Belgium BEL 9.2 23 30
Ireland IRL 8.7 11 15
Czech Republic CZE 8.6 7 14
China CHN 8.4
Italy ITA 8.2 24 35
Philippines PHL 7.9
Greece GRC 7.0 9 11
Singapore SGP 6.9
Malaysia MYS 6.6
India IND 6.5 11
Peru PER 6.3
Columbia COL 6.0
Indonesia IDN 6.0
Mexico MEX 5.8
Brazil BRA 5.1
Russia RUS 4.8
Hungary HUN 4.5 12 12
Taiwan TWN 4.4
Egypt EGY 4.4
Portugal PRT 3.7 9 12
Chile CHL 2.8
Korea (Rep.) KOR 1.9
Japan JPN 1.1 3 3

*Share of female board members at companies (%), **Value based on share of female in boards of publicly traded companies.
Original sources are GBI: GMI Ratings’ 2013 Women on Boards Survey (GMI Ratings, 2013), OECD: Background Report,
Con-ference on Improving Women’s Access to Leadership (OECD, 2016), and WEF: The Global Gender Gap Report 2016 (WEF,
2016).
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Fig. 7. Gender Balance Intensity in 44 Countries (2013).
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Fig. 8. Intensified Masculinity Density (IMD) in 44 Countries (2013).

Table 3 Comparison of Correlation between IMD and GBI Intensity with Variation of
Clustering of 44 Countries (2013)

GBI
GDP per capita

In = 0.926 — 0.252D; InIMD — 0.639D,, InIMD — 0.657D3; InIMD — 1.184D adj.R? 0.823 AIC : —73.45

(3.13)  (-2.04)* (-6.71) (-8.59) (-3.88)

GBI
GDP per capita

In = 0.912 — 0.246D; In IMD — 0.634D,, In IMD — 0.659D3, InIMD — 1.173D adj.R? 0.823 AIC : —73.58

(3.13)  (-2.02)* (-6.84) (-8.66) (-3.83)

GBI

— B — 0,857 — 0.226D, InIMD — 0.613D,3 InIMD — 0.667Ds3 InIMD —1.132D  adj.R? 0.827 AIC : —74.42
GDP per capita

(3.04)  (-1.90)* (-6.94) (-8.80) (-3.70)
GBI

—— = 0.778 — 0.195D; In IMD — 0.584D,,InIMD — 0.695D3, InIMD — 1.034D adj.R?* 0.839 AIC : —77.73
GDP per capita

(2.94)  (-L.74)* (-7.15) (-9.31) (-3.46)

D1 - Ds and D are dummy variables.

D1: (IND — MEX in Fig. 7) = 1, others = 0;

D21: (FIN —JPN in Fig. 7) - Ds1 =1, others = 0; Ds1:: HGK, AUT, TWN, CHE, KOR, SGP, JPN =1, others = 0;
D22: (FIN —JPN in Fig. 7) - D32 =1, others = 0; D32:: HGK, AUT, CHE, KOR, SGP, JPN =1, others = 0;

D2s: (FIN = JPN in Fig. 7) - D33 = 1, others = 0; D33:: HGK, CHE, KOR, SGP, JPN = 1, others = 0;

Da4: (FIN = JPN in Fig. 7) - D34 = 1, others = 0; Das:: CHE, KOR, SGP, JPN =1, others = 0;

D: JPN and CHL =1, others = 0.

The figures in parenthesis indicate t-statistics: all are significant at the 1% level except * 10%.
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Fig. 11. Gender Balance Intensity in 44 Countries by 3 Clusters (2013).
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Fig. 12. Co-evolutionary Dynamism between the Econo-cultural Position, Gender Balance
Improvement, and ICT Advancement.
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Table 4 Elasticities of Co-evolution in 44 Countries (2013)

Emerging countries

Industrialized countries

Countries with specific culture

(EMC) (INC) (CSC)
1 Y—>X 0.21 0.86 1.26
2 X—>zZ 0.12 0.12 0.13
zZ—>Y 2.63 2.12 2.05
w—> Y -0.41 -0.37 -2.49
4 X—>Y 0.56 0.44 0.41
w—> Y -0.48 -0.32 -0.89
Z—X 3.03 3.58 3.56
Y —>2Z 0.06 0.16 0.09

X: Income level (GDP per capita), Y: Gender balance improvement (GBI)
Z: ICT advancement (NRI), W: Intensity of male-dominated society (IMS)
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Fig. 20. Percentage of Women Using the Internet in 44 Countries (2013).
Table 6 ICT-driven Income Growth Trajectory in 44 Countries (2013)
= N D, +dD
- 1+ lele_a1D12+b2D2e_a2D22+b3D3e_a3D3Z te ¢ + a
D1 D2 D3 D adj. R?
N a1 b1 az b2 as b3 c d
0.911
71764 | 2519  2079x10° | 1335  0736x10° | 1811  1724x10* | 37.610 -24.189
(3.33) (1.14%*) (1.37%) (2.70) (3.63) (1.41%) (1.47%) (7.45) (-4.10)

N: Carrying capacity, X: GDP per capita, Z: ICT advancement (NRI), a;, a,, as by, by, bs ¢, d: Coefficients,
D: Dummy variables - D;, D,, D; (EMC, INC, CSC = 1, others = 0, respectively),
D¢ (NOR, CHE, AUS = 1, others = 0), Dg (TWN, MYS = 1, others = 0).
The figures in parenthesis indicate t-statistics: all are significant at the 1% level except *10% and **15%.
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Table 7 Contrast between Finland and Japan in Gender-Balanced Organization Leadership (2013)

Finland Japan Reference
State of gender parity 2 105 Global rank (WEF 2013)
. 26.8 1.1 GBI (2013),
Gorder s mprovmenbasdonoftve | iy | o | oEchats
43.0" 3.0 WEF (2016)
GDP per capita (US$1000) 49.8 38.6 IMF (2013)
utional Individualism 63 46 fstede Cultural Tid
it | iyt 2 o5 | HioledeCutul e
Y Mas./ Ind. ratio 0.41 2.07
Individual women using the Internet (%) 93.2 89.3 ITU (2014)
Networked Readiness Index 1 21 Global rank (WEF 2013)

*: 2015, **: 2016.

Table 8 Trends in the Share of Women Directors in Finland and Japan (2001-2016) - %

Finland
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
50 60 70 85 105 120 135 150 160 180 190 215 225 230 240 250
Japan
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
36 45 46 50 51 58 65 66 72 70 81 85 89 94 98 103

Average
growth rate
11.6 % p.a

Average
growth rate
75%p.a

Sources: The 6 Women Directors and Executives Report 2016 (FINNCHAM, 2016) for Finland and the Health,
Labor and Welfare White Paper in Japan (Ministry of Health, Labor and Welfare of Japan, 2013) for Japan,

with complemental estimates (see original sources Appendix 3).
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Fig. 23. Trends in the Share of Women Directors in Finland and Japan (2001-2016) - %.



Table 9 Comparison of Self-propagating Function Incorporating in Finland and Japan (2001-2016)

LGDCC
Nk a b a br  adj.R?
Finland SLG 28.60 0.23 1.06 0.996
(3231) (17.63) (28.60)
LGDCC 4484 0.29 3.91 0.05 L1 0999
(8.57) (88.90) (7.34) (5.15) (5.33)
Japan SLG 18.15 010 295 C e
(@.11) (5.59) (3.57)
LGDCC  21.28 0.13 1.43 0.07 104 0.990
(8.60) (2.78) (3.10) ©.on* ©.01) "

Y(z): Share of women directors (%): Ni: carrying capacity; Z: ICT advancement; a, b, ax, bx: coefficients.
Figures in parenthesis indicate t-statistics: significant at the 1% level except #: in-significant level.
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Fig. 24. Trends and Prospects of Women Directors Share in Finland and Japan - %.
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Fig. 25. Trends and Prospects of Functionality Development by Increasing Women
Directors Share in Finland and Japan.

Table 10 Factors Decreasing and Increasing Functionality Development in ICT-driven
Gender Balance Improvement in Japan and Finland

Japan’s FD decrease Loss of identity, fresh attractiveness and latecomer surprise, novelty,
and curiosity; the fading of fresh impacts that were initially expected;
emerging disappointment.

Finland’s FD increase | Exploring new identical, qualified, and epoch-making contributions
leading to further gains in attractiveness and fresh impacts; adding
new value; breaking the glass ceiling.




Table Al State of Gender Balance, Cultural Dimension, and Internet Usage in 44 Countries (2013)

ICT

Country Gender GDP per GBI intensity Cultural dimension* Advancement ~ YWomen
Country Code Balance Index capita (GBI/GDP per Mas/Ind (NRI) Internet
(GBI) (current US$) capita x1000) Ind. Mas. ratio usage (%)
Norway NOR 36.1 102,564 0.35 69 8 0.12 5.66 96.7
Sweden SWE 27.0 60,005 0.45 71 5 0.07 5.91 91.1
Finland FIN 26.8 49,766 0.54 63 26 041 5.98 93.2
France FRA 18,3 44,105 0.41 71 43 0.61 5.06 83.7
South Africa ZAF 17.9 6,914 2.59 65 63 0.97 3.87 39.0
Denmark DNK 17.2 60,494 0.28 74 16 0.22 5.58 96.4
Netherlands NLD 17.0 51,595 0.33 80 14 0.18 5.81 935
Israel ISR 15.7 36,410 0.43 54 47 0.87 5.39 76.3
New Zealand NZL 15.1 41,555 0.36 79 58 0.73 5.25 82.2
Germany DEU 14.1 46,475 0.30 67 66 0.99 5.43 85.5
Australia AUS 14.0 64,664 0.22 90 61 0.68 5.26 84.9
USA USA 14.0 52,705 0.27 91 62 0.68 5.57 75.0
Poland POL 13.6 13,773 0.99 60 64 1.07 4.19 66.9
Canada CAN 13.1 52,345 0.25 80 52 0.65 5.44 79.2
Turkey TUR 12.7 10,761 1.18 37 45 1.22 4.22 44.0
UK GBR 12.6 42,453 0.30 89 66 0.74 5.64 90.4
Austria AUT 11.3 50,585 0.22 55 79 1.44 5.25 79.7
Switzerland CHE 10.0 85,237 0.12 68 70 1.03 5.66 84.3
Thailand THA 9.7 6,148 1.58 20 34 1.70 3.86 38.9
Hong Kong HKG 9.5 38,170 0.25 25 57 2.28 5.40 83.3
Spain ESP 9.5 29,397 0.32 51 42 0.82 451 771
Belgium BEL 9.2 46,726 0.20 75 54 0.72 5.10 84.3
Ireland IRL 8.7 52,094 0.17 70 68 0.97 5.05 81.2
Czech Republic CZE 8.6 19,913 0.43 58 57 0.98 4.38 80.1
China CHN 8.4 7,081 1.19 20 66 3.30 4.03 46.4
Italy ITA 8.2 35,704 0.23 76 70 0.92 4.18 61.7
Philippines PHL 7.9 2,769 2.85 32 64 2.00 3.73 30.0
Greece GRC 7.0 21,773 0.32 35 57 1.63 3.93 64.5
Singapore SGP 6.9 55,617 0.12 20 48 2.40 5.96 77.3
Malaysia MYS 6.6 10,700 0.62 26 50 1.92 4.82 69.0
India IND 6.5 1,480 4.39 48 56 1.17 3.88 17.0
Peru PER 6.3 6,626 0.95 16 42 2.63 3.39 385
Columbia CcoL 6.0 8,068 0.74 13 64 4.92 391 30.0
Indonesia IDN 6.0 3,676 1.63 14 46 3.29 3.84 20.3
Mexico MEX 5.8 10,659 0.54 30 69 2.30 3.93 54.6
Brazil BRA 5.1 12,260 0.42 38 49 1.29 3.97 54.2
Russia RUS 4.8 15,559 0.31 39 36 0.92 4.13 73.0
Hungary HUN 45 13,564 0.33 80 88 1.10 4.29 71.2
Taiwan TWN 4.4 21,888 0.20 17 45 2.65 5.47 76.3
Egypt EGY 4.4 3,374 1.30 25 45 1.80 3.78 34.8
Portugal PRT 3.7 21,626 0.17 27 31 1.15 4.67 65.7
Chile CHL 28 15,714 0.18 23 28 1.22 4.59 60.0
Korea (Rep.) KOR 19 25,998 0.07 18 39 217 5.46 87.1
Japan JPN 11 38,552 0.03 46 95 2.07 5.24 89.3

*Ind. : Individualism, Mas.: Masculinity.
Original sources: GMI Ratings (2013), IMF (2014), Geert Hofstede (2014), ITU (2014).



Table A2 Trends in the Share of Women Directors in Finland and Japan (1989-2016) - %

Complementary estimates were conducted based on respective original estimate, taking into account the
OECD and WEF surveys and utilizing data from EC and EMI Rating.

Finland

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
5.0 6.0 7.0 85 105 12.0 135 150 160 180 190 215 225 230 240 250

Original source: The 6" Women Directors and Executives Report 2016 (FINNCHAM, 2016).

Values indicated in blue are based on complemental estimates utilizing FINNCHAM and the EC’s Report on
Equality between Women and Men in the EU.

Japan

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
2.0 2.0 2.3 2.9 2.5 2.6 2.8 3.1 3.7 3.2 3.4 4.0 3.6 4.5

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
4.6 5.0 5.1 5.8 6.5 6.6 7.2 7.0 8.1 8.5 8.9 9.4 9.8 10.3

Original source: Health, Labor and Welfare White Paper in Japan (Ministry of Health, Labor and Welfare of Japan, 2013).
Values indicated in blue are based on complemental estimates utilizing GMI Ratings data.
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Highlights

New approach for harnessing women'’s potential nessuin the digital economy was explored.
Co-evolution between econo-cultural development, #8d gender balance was elucidated.
Institutional sources inducing/locking gender balamimprovement were identified.

Lessons from Finland’s success and Japan’s fanere extracted.

ICT’s role for gender balance improvement dependimghe state of countries was analyzed.



