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2 ABSTRACT

Since its born in the early 1980the role of Chief Financial Officer has always
been subjected to evolutions and expansions which rose its relevance and made it one
of the most influentg professionals within today enterprises. Recently, as
consequences of Industry 4.0 and digitegvolution, new responsibilities, new
technologies, new skills, new business models brought by the introduction of a-brand
new digital environment promise to change the CFO once again. In this digital context,
a new pofessional figure is identified to segap with the previous one: the Digital CFO.
The aim of this research is to assess thegomg changing occurring to CFOs, clearly
identifying (1) the determinants of the evolution(2) the key characteristics ahe
Digital CFQand (3) the psychologicaimpact of introducing digitaiechnologies These
research topics were investigated through a pragmatic and structured literature review
andby the developmentof asurveyresearch, which involved 41 CFOs of medlarge
Italian firms. The answers of tlseirvey were applied into two research frameworks, the
Job DemandResource (JER) model and the Abilitiotivation-Opportunity (AMO)
model. Ths research provides several meingful insights to academics and
practitioners. Firstthe qualitative analysis othe results allowed to show the actual
digitalizationlevelof Italian firms, divided per industry and size. Second, the Digital CFO
was defined as the financiatl€vel executive updated and aligned with the evolving
digital environment and digital teclmogies, as Artificial Intelligence, Big Data &
Analytics, Cloud Computing, Robotics Process Automation. Third, the evaluation of the
managerial function gsychological wikbeing through JER framework revealed an
overall positive mental effect brought bghe introduction of digital technologies,
estimating a reduction of CFQsrnover intention.Fourth, the results from AMO model
have identified in motivationatonstructthe key determinant of Digital CFO attitusle
This factor is promoted by digital aliities of CFO and opportunities offered by the firm

and the Finance department.
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3 EXECUTIVE SUMMARY

This research has the objective of exploring the evolution ofGhef Financial
Officer within the Industry 4.0 paradigm. Therefore, the main researgicsoare
focused in the definition of determinants, characteristiaad psychological impact of

the new professional role.

Themanuscriptis divided into three mainextions: (1) Theoretical background;

(2) Empirical research; (3) Conclusion.

TheTheoretical backgroundxplains how the systematic review of the literature

has been brought forward and describes the results of thetemt knowledge.

As first step, the malysis of literature was aimed at understanding the current
knowl edge r e deanddigathgrin@iffddmason about the statd-the-art

of the new industrial paradigm.

The selection of the literature is structured as etdge funnel driven by

exclusion and inclusion criteria.

The literature review allowed to identify three difiem t moments in C
evolution of the role: theAccountant; theBusiness partner and thealue owner. These
moments highlight different professional characteristicguged to CFOs. For each
moment, first, the external contingency factors and disruptimeés are clarified; then,
the CFO' s responsibilities, tools, tasks an
factors represent global historical and econondeents and global digital trends

considering as significant i mpacting over C

TheAccountani dent i fies the early stage of CFO’
performed between 1930s and 1990s. This period was characterised by stability,
establshment of auditing regulations, financial analysis based on past information and

indicators such as RI and ROI (Howell, 2006). In this stage, CFO was considered mainly

as a “bean counter and cop’, responsi bl e
(International Federation of Accountants, 2013). In this stage, activities were mainly

supported by nontechnological tools.
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TheBusiness Partnewras born after 1990s and was the result of the growing
complexity affecting the business environment. Globalization and volatility of stock
market created uncertainty. Tools such as Balanced Scatesad ERP together with
computer revolution marked thelectronic revolution (Hiebl, Gartner & Duller, 2017).

In this period, CFOs started acting as a fundamental advisor to CEO and the board. CFOs
were involved in strategy deployment, investor relatiopgrformance management,
business reengineering processasl decisiormaking processes (Davies & Huey, 2017;
Favaro, 2001; Goretzki, Strauss & Weber, 2013; Zorn, 2004). The business partner CFO
started leveraging and managing IT to improve value creaitiofrinance Function
(Favaro, 2001).

The Value Owneris the latest evolution of the Chief Financial Officer. The
environment is characterised by growing relevance in business impact over social and
environmental issues. Moreover, the importance of flexipilagility, forecasting, data
driven business modelss rising. In this period,one main contingency factor is
characterised as disruptive for the role. In fact, the value owner is moving in a new

environment consisting in the fourth industrial revolutidmdustry 4.0.

Industry 4.0is the new industrial paragm aimed at improving industrial
efficiency, productivity, safety and transparency (Boyes, Hallag, Cunningham and
Watson, 2018). Machin-Machine communication, Internet of things and Cyber
Physial systems allow the creation of Industry 4.0his new pradigm enables
automation, flexibility, integration and data exploitation (Fettermann et al., 2018;
Brettel, Friederichsen, Keller & Rosenberg, 2014; Xu, Xu & Li, 2018). Within this new
environmentsome digital tools are rising in relevance and might espnt the future of
businesses. Cloud Computing, Big Data and Analytics, Artificial Intelligence, and Robotics
Process Automation have been identified as the tools which will majorly affect finance
function due to their datadriven orientation and capabiies in extracting meaningful

insights from datasets (Accenture, 2018; O’

From the merging between Industry 4.0 and the Value Owner[Qigital CFO
(DCFO) eventually was born, whiclpmesents the focus of this study. The DCFO is a
technicaly competent executive, able of managing IT, strategy, data analysis and digital

technology. It is a professional able of creating strong amount of value thanks to the
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exploitation of digital technalgies and voluminous datasets. DCFO has been defined in

terms of responsibilities, skills, tools and wellbeing.

The two remaining topics of this study are investigated throtwb research
guestions. The first one wants to determine if the level of stemid motivation, caused
by the introduction of digital tenologies, lead to a reduced psychological wellbeing of
the individual. The second one is concernin
thus, understanding under which conditions and f@ee* t r a di t iisopnpshdd” CF O

toward a digital revolutn.

Therefore, a second step of literature review was required in ordedeéntify
the theoretical frameworks to answer the research questionsisTfrom behavioural
and psychological literaturewo frameworksvere chosen: JolbemandsResources (JD

R) nodel and AbilityMotivation-Opportunity (AMO) model.

JDR modelwas aimed at measuring the psychological effects of introducing
digital technologes within the professional role. From literature rew, JBR is
considered a key tool to understand employeeswe | | bei ng i n Ther ki ng €
theory behind JER modelhypothesizes that the creation of strain (energetic process)
or motivation (motivational process) related to the working task is du¢he balance
between the demands the job requires anatresources available to the employee. Job
demands and job resources are defined according to the speaifiking activity The
choice of the model waglriven by the high flexibility and completenas of the
framework in studying the psychological wellbgiissues (Schaufeli, 2017; Schaufeli &
Taris, 2004). The model defined is measured through standard questionnaires, e.g.
COPSOQ (Kristensen et al., 2005), QWI (Spector & Jex, 1998), UWES (S&weli &
2004), OLBI (Demerouti et al., 2001). Thus JB& model was adapted to the research

study and the following constructs were chosen:

» Relevance of Digital Technology. Measured through the use of digital
technologies (Cloud Computing, Big Data Andlytics, Atrtificial Intelligence,
Robotis Process Autmation) in dayto-day activities;

» Job Demands. Measured through Workload and Burnourt;

» Job Resources. Measured through Autonomy and Professional development;

* Burnout. Measured through Exhaustion aDtengagement;
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* Work Engagement. Measured through VigoundaDedication;

* Turnover. Measured through turnover intention.

Eight hypotheses were designed within the research framework in order to study
the relationships between the constructs. These relatioips were supposeid assess
if the adoption of digital technologies werelatedto anincreasngor decreasg ofthe

turnover intentions of the CFO

AMO modelwas selected in order to explain what determinants push and
enhance the digital behaviourf the CFO. This model is a weditablished framework
which provides a theoretical basis for the explanation of wpekformance of the
employees (Maclnnis & Jaworski, 1989). More in detail, the framework tries to explain
specific behavioursstarting from basic concepts of psychology: Abilityskills and
capabilities useful to exploit opportunities Motivation — the impetus toward a
behaviair; and Opportunity— contextual constraintsand opportunitiesrelevant in
enabling a certain behavioHughes, 2007Egmond & Bruel, 2007). The model was
finally customised to correctly address the issue of psychological state dn th

digitalization process of the CFO.

» Ability: defined as the capability in using digital technology throughout the
Information Management ficess.
* Motivation: measured through the perceived impact of digitalization;

» Opportunity: defined through the levef digitalization of the environment;

Five hypotheses were drawn within the research model in order to understand

determinants of digital bleaviour ofthe CFO.

Theempirical researchinvolved the deelopmentof a research questionnaire.
The survey was addssed to CFQselonging tocompanies running their operation in
Italy. The targeted population was selected inside the Italian medarge
manufacturing and service provider business network. The population referred to
MBRES Italian meditarge companiesselection 2018. While the theoretical

background focuses on global events and trends, the empirical research focuses just on
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the Italian bsiness network, in order to analyse how much the Italian study case is

consistent with the current global digitalizan trend.

In total 336 CFOs were contacted but, unfortunately, just 41 useful observations

were obtained after the conclusion of surveyligering process.

The questionnaire proposed consisted of 67 questions divided into three main
sections: (1) Conttovariables; (2) Digitalization of the CFO; (3) Psychological wellbeing.
The questions inside the questionnaire were structured as clesel@éd questiors
fulfillable through Likert scales ranged from one to seven. The questionnaire went
through a vetting pocess which ensured absence of bias of the measurement tool as:

(1) Nonresponse bias; (2) Social desirability bias; (3) Common method bias

The survey research nourished three analygbe:descriptive analysis of the
CFO’' s a ¢JDR @ememuteddl.,2001)andAMO (Maclnnis & Jaworski, 1989).

The descriptive analysis followed a framework aimed at holistically assessing the
curren digitalization of CFOs. To do so, digitalization of CFO, Digitalization of the Finance
Function, Digitalization ahe firm were considered. After that, the use and spreading

of digital technology was measured.

The descriptive analysis unveils a positoorrelation between age and tenure,
busting, at least for the Italian case, Ehrenhalt and Ryan (2007) thesi<Odf €F h i g h

turnover due to psychological pressu(e=0.5779 p-value=0.Q29). Moreover, it has

been assessed the Digital CFO's attitudes
capabilities, defining digital t hoeve CFOs
skills.

The analysis of the firms uncovers tlevel of digitalization of industries and
firms. A relevant insight consdrom the relationship between involvement in Industry
4.0 projects and the turbulence of the environment. The more the turbulemsce i

perceived, the more industry 4.0 paradigm is apgli =0.4629 p-value=0.049).

Eventually, the use of digital was observed through different perspectives: day
to-day activities, information management process, data exploited, and levels of
investment.This analysis unveils that Big Data and Analytics semts the main digital

technology exploited by CFOs. Immediately after Cloud computing seems to play a key

9
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role in CFO s everyday activities. Af ter t}
Automation come. The former is not fully exploited yetdts applications seem limited
to fields such as forecasting and sensitivity analysis. The latter is mainly used to improve

efficiencyof processes

JDR andAMO models were analysed through REEMmethodology using
SmartPLS 3 as main applicative anedjtitool. PLSEM is a method for structure
equation modelling (SEM). This methodology works efficiently with small sample sizes,
complex models and makes no assumptions about distribution of datarbetrefore,
this approach allowed to test hypothesesti¥een the constructs at the base of the two
research frameworks. The study of the models consisted in two main parts: (1)
Validation of the measurement model (outer model); (2) Validation of the sirat
model (inner model) (Hair, Hult, Ringle & Sarste@®16). The former is assessed
through internal consistency reliability, convergent validity, and discriminant validity.
The latter is assessed through collinearity, structural model path coefficnf® Q2.
Moreover, the bootstrapping procedure withPLSSEM provided statistical significance

of the models.

Through the PL-SEM analysis some considerations can be dr&ivst, both the
research frameworks resulted reliable and validated fromeasurement model

evaluation perspective. Second, most of tesearch hypotheses were accepted.

In the JBR research model, five out of eight research hypothesewerified at
10% significance level. Particularly, the adoption of digital technologiesapasitive
effectto job resourceg = 0,564p-value = (Q000). Job resourcasegatively influence
burnout ( =-0,651;p-value =0,000) and positively enhasogork engagemen{ =
0,558; pvalue = 0,000). Finally, turnover intention of CFO resulted affected positively by
burnout( =0,253p-value = 0,067and negatively by work engagemegnt=-0,697;p-
value = 0,000). Overall, from these results, an increase in digital déains adoption

seenst o reduce CFO’'s turnover i ntentions.

The AMO research model confirmed three out of five research hypothestes
10% significance level. Motivation resulted the only determinant positively enhancing
CFCs digital behaviouf = 0,374 p-value = 0,060). Ability and Opportunity seem to

have not a direct iIimpact toward Qdédkr, s attit
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Ability (= 0,392;p-value = 0,001), and opportunity = 0,485;p-value = 0,000),

positively influence motivatio.

In conclusionsection the results and future research direction are drawn. This
research presents some relevant and innovativa&ghts. Firstly, it has been discovered
a gap in academic literature regarding the current revolution of CFOs. After teat, t
history and evolution of CFO WYabeen structured according to its impact and relevance
within the enterprises, identifying threenain roles played. The digital technologies
(Cloud Computing, Big Data and Analytics, Artificial Intelligence, Rebeiicess
Automation) have been systematically studied in relation to CFO working activity with
the aim of starting a standardisation mess in their use. The new profile of CFOs has

been demarcated, providing definition, skills and responsibilities.

For the \ery first time, the psychological wellbeing of CFOs has been studied
through the application of Job DemanBesources model (Demerbet al., 2001) and
PLSSEM analysis. The results showed that the adoption of digital technologies does not
impact over theenergetic process of the CFO, thus it is not linked to the development
of burnout. On the other hand, digital technology fosterse tmotivational process
increasing engagement and reducing burnout. The overall ieslutiw a positive impact
ov er CEhOlogeal wellbging, estimated in organizational stability provided by

CFO"s longer tenure.

Through the use cAMOmodel (Maclnnis Jaworski, 1989), it has been proved
that motivation acts as the only determinant in CF@volvement toward digitalizatio
issue. Hence, nor the environment, nor the actual capability represents a constrains to
CFO" s digitalizat imem.t Honwe v&R Q' st hcea peanbviilriotny

source to pull motivation.

Eventually, some main statistics regarding the actitahtion of digitalization in
Italian market have been provided. These show the advancement in digital adoption in

different industies and the main applications of digital technologies.

Even if this research provided several meaningful insights, itastatf bysome
limitations. The low number of observations obtained, the absence of previous studies
in psychological assessment additalization determinants, the use of subjective

measures, the possible impact of nogsponse bias and social desiralillblias, the

11
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limited number of technologies considered, and the focus on the Italian business

environment represented a limitation ixploiting the full potential proper of this topic.



Digital CFO within the Industry 4.0 paradigiicheloni G., Ombra A.

List of contents

4 LIST OF CONTENTS

5 INTRODUCTIQN.....cuiiiuiiiuiiuienssmmmmasenssassssssrasssssssmmmmsssssssssnsssssssnssssssmmmmassssssnsssnnses 17
LI == Tod (o ] {011 ] [o FO PP PP PP PP 17
5.2 Research objectives and MOLIVALION. ...........eieiiiiie ittt e bn et e s nre e e e 17
5.3 Structure Of the MaNUSCIIRL........coiiiiii et e s ma et e e ssbe e e e snb e e e e nnnneas 19
THEORET ICALBACKGROUND
6 METHODS FOR LITERRETREVIEW.........ccov i sras s s s s s s s mmmme e s s senn e 21
6.1  SeleCtion Of the EIALUIE..........uiiiie e e eme e e s s e e e e e s s ente e e e e e sme e s e ssnsaneeeeeeesnnsnnnneeeen 22
LS IZ2 D= = Lo F= T TSI 1 To I oo ] =T od 1T o TR 23
6.3 The frameWOrk: FUNNEL..... ..o e e e e et e e e e s s s m st eeeeeeesessnseneeeeeeenssrnnne 24
6.4 Analysis Of the PAPEIrBICIUAEM. ...t e s e e e e e s e sas e rmr e e e e e s e nnnrnneeeaeean 26
6.4.1 Framework and ClasSifiCatiON. ......... .o 27
(S0 72 == U o) o1 o] o 11 o] o S 30
L T Y0 1 0 01U o] o= 1[0 P 31
L Y/ o 1= o) 0 o] o= (o1 33
6.4.5 Authors of psychological WENEING..........coooiiiiiii e e 35
L T 1o oo 36
6.5 Conclusion about the systematic view of the literature...........cccoocvvvveeeii e 40
7 THE EVOLVING ROLEKE-CHIEF FINANGDREICER.........c.ooeiever v e er e ereea e 41
4% A I g T = ot oXo 11 L= T o PP PRP PSR ¥
4% S R o o i o =T [0 = T (o] =S 42
A O g T3 Vot oo 10 | =Yg A o] = PSSP 46
7.2 ThE DUSINESS PAITNEL......ciiiiiiieee e et et e e e e s e e e e e e st amre e e e e e s e saateeeaaeassnstssemreseeeesssntsseeeeessanssnensenreeaesd a7
2% R O o o i 1o =T s [0 = T (o] =S a7
7.2.2  The DUSINESS PArNEr TQIE........cciiiiii i ree et e e e e e et e e e e e e e e e eenta e e e eeeannad 49
AR T N 4T = LT = 01T SRR 53
R B N o o1 11 gTo (=T g LoV = Tex 1o = T PSSP 54
7.3.2  The environment: INAUSEIY 4.0 ..ot e e e e e e e 55
A S T B 1= U] 1 (1Y/= 0 (o] (o] =SS 77
7.3.4 Road towards digitaliZatiQ.............uuuuuuieieieee e e e ae e eaarrrrrrre 82
7.3.5  THE Valu OWNET FOIB.....ceiiiiiiieiiiiiiiiieee ettt s e e e e e e eaaeeeeebebes e s e eneesssesseneennnnn s 87
A 1o 11 =1 1 0 SO PP SRS 95
7.5 Digital FINANCE DEPAIMENL......eiiiiitiiieiiiiie e ettt ettt e steeeestaeee s mreeeesssteeeeastaeeessseeesasmssaeeesnseeeessseeessnsnes 97
8 PSYCHOLOGICALBEINIG..........ccouiieiiiiiiiimmm e s e e s e ee s s e s o s s s s nn s e s e e ees e 99

13



14

Digital CFO within the Industry 4.0 paradigiicheloni G., Ombra A.
List of contents

8.1 Selection Of tNE MOUEL........oo it mr et e e e b e e e e anbe e e e nbneee 100
8.1.1 Job Demand€ontrol MOMEL...........oooi i 100
8.1.2 Effort-Reward Imbalance MOUEL........ ...t 100
8.1.3  Job DemanstReSOUICES MOGEL..........ccoiiiiiiiiiii e 101

8.2 Evaluation: seHassessment and ODSEIVEr ratiNGS........c.uuieiiuiiiiriiiin et 111
8.2.1 Copenhagen Psychosocial Questionnaire (COPSOQ)..........cittiiiiiieeieieeeeieieeeeeeeee e 112
8.2.2 Quantitative Workload INVENIOry (QWWI)..........uuiiiiiii e 113
8.2.3 Utrecht Work Engagement Scale (UWES..........ooo i 114
8.2.4  Oldenburg Burnout Inventory questionnaire (OLBL).............uuuuueeiierrieiieiiiiiiiiiiiiiiis e eeeeeeeeenenes 114

8.3 Practical implications of the MOEL............c..ooiiiiiiii e 115
8.3.1 Examples of application of the MOTEL...........cooiiiiiiiii e eeees 116

9 BEHAVIOURAL DETERIME.........oiciuiiiieniinissmmmm s snnsss s sssss s mmmm s s snnsssnsnsssanns 118

9.1 Ability-Motivation -Opportunity MOGEL.........coiuiiiiiiiie et nr e 118

9.2 Selection Of the MOEL.........ooii e e e e s e e e e e s s rmr s ee e e e e e snnneeeeeeeeeennnnns 120

9.3 Examples of application of the MOGEL...........cciiiiiiii e e e 122

BEMPIR CAL REFEARCH

10 RESEARCH QUESTIONISGONCEPTUAL FRAMBW...........coovviiieievmmmme e e e 123

10.1 RESEAICN QUESTIONS. ... eiiieiie e it csr e s e e e e e e e e e e et e e e e st e e e e e e sa st eee e e e et e e e enssseneeeeeannnnteneeeeame s 124

10.2  Conceptual frameworlc Psychological WellDeing..........cccoviiiiiiiei i 125
10.2.1 (DTS o 1T o TR L= 4T Yo L= S 126

10.3  Conceptual frameworlg Digitalization of CFO...........ooiiiiiiiiiiii e e 130
10.3.1 DeSIgNING the MOUEL..... oo e e e e e e e e e e e e e e eannan 131

11 MATERIALS AND METBOD........ciiuiiteiirmmmm e eeenesesssssasseran s s mmmma s s sennesesassssnss s mms 135

5 R @ T 1= i o T 1] = TSP PTPPSERRN: 135
1111 CONIOl VANADIES. ...t e e e ettt ettt ere e e e e e e e e eeeeeeeenenerenes 135
11.1.2 Digitalization of the CFQ........coi oo e e e re e e e e eaaaaas 135
11.1.3 Sy Y (e gTo] (oo [[o2= IV /=T 1 o= T o o P 137
11.1.4 Validation of the QUESTIONNAILE...........cciiiiiii e e e e e e ema e 138

O S = 10 ] o] (= o [T o P SRR 139

IO T S = 10 ] o] F= o 1 =T Ao o PRSP 140

11.4 Bias affecting the MethOAS.........oouiiiii et e e s sbeeeeane 143
1141 NOMHFESPONSE DIAS. ...ttt ere e e e e e e e e ettt ettt eeeea ettt reeeeeeeeeeeeeeeeeeessnnen 143
11.4.2 Social desirability DIAS...........uuuuuiiiiiiiiee e e e e e e e e reara b 145
11.4.3 Common MEthOd DIBS..........ooiiiiiiii e e e e e e e 146
11.4.4 Reliability of the MeasuremMeENnt t00].......... e ere e e e e e e 148

T B - = W o1 1T o= = 110 AT URRSN 149

G B 7 = W g T S TP PUP T OUORPPPPRRP 152



Digital CFO within the Industry 4.0 paradigiicheloni G., Ombra A.
List of contents

11.6.1 (O @ = N o [ = 153
11.6.2 Representativenes.s..of... .t.he..fii.r.ms. .. .s.i.z.es.... 154
11.6.3 Representativeness..af...t.he. . fi.rms.!..i.ndu.s.t.r.ilB6s
11.7  PLSSEM MEOIESSION .....eiiiiiiiiiiitiii et et e ettt ettt e s te et e s b er e e e s st bt e e s sttt e e aabb e e e aasbmbe e e snbe e e e anbbeeeennbeeesenbnres 158
11.7.1 PLSSEM MENOUOIOY. ...ttt ettt e e e e e e e nne s 158
12 DESCRIPTIVE ANALYSIS. ... .ot cimmmm e rsssr s s s s s mmmma s s ma s r s nn s na s s s s e 169
D2 R O = @ I o F- V= Tox (] 4> 1o o USSP 170
12.2  Finance FUNCioN CharaCteriZatiQml..........c.uuuiieieeiiiiiiereiee e e e e st e e e e s e seeeeenre e e e e s e snnbeeeeeeessnsbesemeeeeaeeeanes 179
D2 B T T - = (od (T 4= LT SRR 184
12.4  Digital tECNNOIOGIES. ... cee ittt ettt ettt e b e e s ettt e s s b e e e aab bt e e enb e e e e nbn s 188
13 RESULTS FROMRIBAMDEL ......cccuiiuiiiiiiicimmmm st s s s s ensra s e s o s s s snn s e e snnneen 198
13.1  Reliability check of the QUESHIONNAITE............uiiiiiii e 198
R T 0 1 170 IR 7= 15 = o 1= SRR 202
13.3  DESCHPLVE SEALSTICS. ... ieeiiiceeiiiiiee e s iiiiiieree e e e e e s st ee e e e e e s sttt rmre e e e e e sa s aeeeeeeeesenanseesrmreeeeesannnbaneeeeeeannnsnneeoms 202
13.4  Definition of Job Demandg Resources path Model..............oovveiiiiiiiieiie e 203
13.5 Minimum sample size requirements Validation...........ccuvveirriei e e e e e raeree s 206
13.6 PLS; SEM results of measuremMent MOUEL...........uuuuiiriiiiiiriieiiiiririrerererereeeeeeeeeeeessssreresrerrerrrrererreresesn 207
13.6.1 Internal consistency reliability.............uuiii i 208
13.6.2 (070 N V=T {0 T=T 0 | ARV o 1 209
13.6.3 [T ETod 0 0T = VL AR = o [ S 211
13.7  PLS SEM result®f structural MOdEL...........ooooiiiiiiii e 213
13.7.1 S (= o I e oo ]| 1 0= = ) 2 213
13.7.2 Step 2: Path coefficients, indirect effects, total effects and bootstrapping..............ccccceveeeennn. 214
13.7.3 ) (=] I F - T 226
13.7.4 ) (=] S T 227
13.7.5 ) (] TG 228
13.7.6 ) (] TN 229
R 28 T o o o 11 (o] = PSR OPRRRRR 230
14 RESULTS FROM AMO BFIDD......ccuiituiiiiiie e e eesseaess s see et s mmm e s e s seneeassnnnesnsns 233
I R 0T o L1 (o] Y= T = o] [ RSP RUPUPRPRR 233
14.2  DESCHPLVE SEALISTICS. . eeiuveiieiiiiie it e e smrt et st ettt e e st e e sms et e e sttt e e s sabe e e e sasbe e e smnnsseeesssseeeesnsaeeesnnseesans 234
14.3  Definition of Ability-Motivation-Opportunity path MOdel...........ccoiuiiiiiiiiii i 236
14.4  Minimum sample size requirements Validation............ccoeiiiiiiiiimiee e sreee e 237
14,5 PLS; SEM results of measurement MOAEL...........oovvvviviiiiiii e 238
14.5.1 Internal consiSteNCY reliability..........ooeuee e e 238

15



16

Digital CFO within the Industry 4.0 paradigiicheloni G., Ombra A.
List of contents

14.5.2 1070] 01Y7=T (o (=T o1 Y= o |1 N PP PP PPPPPPPPRR 239
14.5.3 DISCHMINANT VAIHITY. ... .eeeeeeeeeeiit e ettt e e e e bbb 241
14.6 PLS; SEM result®f Structural MOUEL............uuuiiiiiiiiiiiiieiciieteeeee e e e e e e e e e e e e e e 242
14.6.1 1 =] o i olo] | 1= Y TP TPPTRPPPP 243
14.6.2 Step 2: Path coefficients, indirect effects, total effects and bootstrapping............cccccceeveeennnn. 243
14.6.3 ] =Y o I N = SRS 249
14.6.4 ] =Y o I R RSO S 251
14.6.5 L] =Y o TR S 251
14.6.6 = o R TS 252
I A o o 11153 o o SRS 252
CONCLUSON
15 DISCUSSION AND CQUBBDNS.......cuiiieirrairrnrrssmmmmass s srasssassnnssnssssmmmnssssseassssssnnssnns 255
70 R 0 ES{ o | o e (o] = Tor=To 1= o oot PP PT PR PTPPP 262
T [ 1 £ To | g e (o] g o] 7= Tex ] (o] 1= £SO POU PRSPPI 264
16 LIMITATIONS. ... .ottt o et e e s e et e e s e s en s s s e ee e e e s o s s e s e nnnenaes 267
17 FUTURE RESEARCHES.........cco ettt s s s s s e e e e 270
18 REFERENCES...... ..o oottt s e s s e s e e e e e e s s e e e nn e na s 272
19 LIST OF PICTURES...... oottt et r st s mmm e s s s e s s en e e s s e e e e e s 283
20 LIST OF TABLES. ... .o ettt et s s s e e s e et s e e et s mmma s e e e na e e s 285
21 ANNE X ... oo ———————— e e e e a e m—————ra e na e rnnena 286
21.1  Annex 1:Classification of the referenCEeS..........ccovi i 286
21.2  Annex 2: QUESHIONNAIre (IN IHAlIAN).........cccvieiie e emr e e e e e s e e e e e e e sanbeeeeamraeeeesane 290



Digital CFO within the Industry 4.0 paradigiicheloni G., Ombra A.
Introduction

5 INTRODUCTION

5.1 BACKGROUND

Theterm Chief Financial OfficefCFO) commonly refers to the senior executive
leadingthe financial department. It is in forefront of enterprisasks such astrategic
investment, decisiooma ki n g, communicati on, and audit
economicsustainability not only by a financial viewpoint but also from innovation,

reputation and growth perspective

In the last decade, the adventttfe latest industrial revolutio and technological
advancement, better known as Industry 4.0 paradigpmgught along many changes in
business environment. Business models, professionalls akd tools established after
the introduction of compters andmicroelectronics seerno be destabilised in favour of
new models and tools driven by digitalization, customer obsession, flexibility and

predictive analysis.

The digitalization trend, whicis now evolving with a growing pace and severity
world-wide, is ®aking the business environment and the managerial and operative
function within organizations. One of the most hit function seems to be Finance. Indeed,
this function is characterised byrehg datadriven attitudes andlemand foreffective

communication.

The CFO, being in charge of the Finance Function and as the second most
important Clevel manager after CEO, cannot overlook the opportunities and trends

brought by the digital disruption.

5.2 RESEARCH OBJECTIMESVOTIVATION
I n t hi s r e srelaistieoloughly amadyse@ WitD thesgoal of answering
to these fundamental questions:

1 Who is the CFO and why digitalization promises destabilization of the role?

1 How will the role changenithe next future?

17
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1 Which are the technologies that will feature @$-in a digitalised environment?
1 How will be the psychological sustainability of the role chamgdue to the

introduction of digital tools?

T Which are the deter minfants driving CFO’'s

1 Which is the current digital state &inance iritalian firms?

In order to achieve a complete and satisfactory answer to these questioas
whole research cycle was applied: from the systematid structuredanalysis of the

literature, to the devabpment of researclirameworksandresearch hypotheses testing.

The review of extent knowledge allowed to highligiotgaps in the literature.
In order to cover these gapsyo research questions have been defineithin the study
The first one wants taletermine if the level of strain and motivation, caused by the

introduction of new digital technologiesimpacts overC F Ogsyxhological wellbeing.

The second one 1is concer nlehagioraldétemindrast i ni t i o

aimed atunderstandigpuin der whi ch conditions and forces

toward a digital revolution.

Theefore, theoutput of this studyis going to provide a comprehensive picture

about CFO" s digital evolution frostudya behav

mi ght support the future de,umdydbgitenéargét o f
initiatives aimed at standardising the use of the innovative digital tools lately available
it may foster the research in optimising and matching the job requieaits with ills,
knowledge and frameworks andnight offer a starting point for managerial

psychological wellbeing assessment.

Several elements might be suggested to suppbet significance of this study.

Firstly, due tothe relevance and responsibilitiexvered by CFOs, it is important to

CF(

assure its alignmenttocuttingdge t ool s and current trends.

adviser, it iIs iImportant to aswhilewerkinGg.FO’' s
After that, it is commonly accepted thatehuse of digital technology will help in creating
significantamount of value from the exploitation of data (Accenture, 2018; Fluchter,

2015; Igbal, Doctor, More, Mahmufl Yo u s u f 2017, O Keegf f e,

at
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which might determine thesustainabiliy of the business (Nalchigar & Yu, 2017).
Eventually, the studyfocuseson the determinants and leverages, which might be

exploited to trigger the changing process and to establish a digitalized environment.

SI'RUCTURE OF THE MBGRIPT

This manuscriptsidivided into three main sections: (1) Theoretical background;

(2) Empirical research; (3) Conclusions.

The former is concerned about the systematic literature review and it is aimed
at gathering the necessary knowledge regarding CFOyaemmaent, and mocls to
support the empirical research. More in depth, the research of the literature is divided
into four main sections concerning: CFO evolution; Industry 4.0; Job Demands

Resources model (IR); and AbiliyMotivation-Opportunity (AMO) radel.

Successivg, the empirical research takes place. The empirical research consists
of a survey research nourishing the-RDnodel and AMO model. In this section, initially
the models chosen and discussed within the theoretical backgroundR (JAMO)are
applied in oder to answer to the research questions of the study. After that, the
methodology and tools used to run the empirical research are exploded. Particularly,
the research frameworks are evaluated through tnee ofa survey research and the

application of PLSEM methodology.

Eventually, the conclusions, implications, limitations and suggestions for future
researches antbr practitioners are discussed. In this last section, the achievements and
discoveries of this study are holistically arsad to provided the reader the full picture

of this research.

As regards the topics undertaken in this paper, the CFO is analysed throughout
the whole digitalization process: from the sources of the change to their final impact.

This process is made lyy three stages:

e Determinantsdet er mi nants are the factors

are assessed through the AMO model,

dr i
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skills required and responsibilities. This stagsupported bythe literature

review and the survey research;

* Results eventually the effects due to the disruption brought by the digital

technologies is going to be explored through theRIDnodel in order to

assess the psychological sustainabilityhef role in its dgitalization stage.

This structure allows to draw the full pictuabout the CFQ tackling all the

relevant aspects which characterise the changing process.

The

structure of

t he

manuscriopt

sd.oes

not

Indeed, firsty the evolution of the CFO is analysed and discussed. Doing so, it is possible

to gather the required material to build the empirical research and the research models.

After that, the impact of the digitalization is discussed, definingthi# role is

psydologically sustainable. Once assessed the positive impact of digitalization of the

rol e,

t he

det er mi

digitalization are provided.

nants

and |

Picture5-1 summariseshe topics treated and therder of analys.

CFO’s digitalization process

m»

everages

sisAjeue
0 JapI0

$S300.4d

AMO model

Literature review &
Survey research

JD-R model
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I

What drives the change?

What will characterize the
DCFO?

Which is going to be the
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Picture5-1: CFO's digitalization process
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6 METHOB FOR LITERATUREBEREV

In this section of the paper, the way by which the methodological research has
been brought forward is going to be describeddatiscussed. The aim of this chapter is
to provide to the reader the tools required to proof, repeat and vet each step of the

research.

The systematic literature review started with the definition of the core aspects
and topics necessary to support andgtain the successive empirical research. This issue
was faced by the use of an organized method based on a breakdown strucideed]
each topic has been exploded to comprehend all the elements necessary to fully
describe it and eventually, each elements linked and organised in a hierarchical

structure identifying relationships and connections.

In the end,five key topics wereidentified and deepened. These are: Chief
Financial Officer; Environment, Tools; Psychological wellbeing; Behavioural

determinants.

The study of the academical progresses was aimed at fildakg overlooked trends
andinconsistencyin the literature abait the digitalization of the Chief Financial Officer
professional role. With this goal in mind, five main questions were ifledtiand the
literature review has been immediately targeted to find the answers. The five questions

are:

Who is the Chief Finaral Officer?

Is the role facing a digital disruption?

Why is the environment leading to a digital disruption?
Which are the mi technologies, tools and profiles involved?
How the role will cope with this disruption?

Which is the psychological impact bt digital disruption?

N o g bk~ 0w NP

Which are the determinants leading toward this digital changing?
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6.1 SELECTION OF THERNIEJRE

Once déned the objectives of the research, it is necessary to set the right

principles to assess the relevance of each academic paper ensuring objectivity. In

particular, two principles were settled. The former is concerned ahiciusion and

exclusiorcriteria. These ones represent the metric to include or exclude the collected

papers. The criteria have been designed to be as clear and unequivocal as posbiale.

6-1 extensively gather and explain the criteria used.

Table6-1: Exclusion and Inclusion criteria

I/E Criteria Criteria Explanation
Lack in accessibilif A paper not fully available to the authors. A paper with only its t
[E1] abstract, key words or extracts of thesearch.
Wrong larguage [E2] | A paper not written in English language.
Obsolete [E3] A paper not reliable or ufn-date anymore because too old.
A paper published in low quality journals. The quality of each joy
is definedthrough specialized orgardtion (AilG; SJR; ABS). T
minimum requirement is a "Bronze" according to AilG; "d
Low quality [E4] according to SJR; "2 2" according to A
If the paper is not evaluated according these three organizatior
Exclusion will be evaluated through the umber of citations in the Igbal
academic literature with a minimum bar of 20.
Law, : norms .anc A paper mainly focused on legislation and ethical behaviour of
unethical behaviout rofessional role
[E5] P |
Not found [E6] A paper not found within thdirst 30 results during the search
using the keywords chosen.
A paper norrelated to CFO, digital technologies, psychological S
Non-Related [E7] of individuals. A paper where the main topics are used jus
examples or citation.
A paper facing issues :0CFO professional role; CFO evoluti
. Related [11] Digitalization; Digital technologies; Industry 4.0; Decision Mak
Inclusion Psychological analysis of working activBghavioural analysis.
Quotes [12] A papereporting relevant witnesses, definitions or quotes.
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The second principle consists afoublecheck review Doublecheck review
implies each paper is examined by both authors in order to ensure alignment with the
previously mentioned criteria. lnase of opposite opinions, for sake of completeness,

the paper wil be included in this research.

DATABASES AND COLIKECT

The collection of the material has been made through the use of four databases:
Google ScholalEBSC{Scopusand Science DirectOn each database were searched
the same keywords, which we(Pictue6-1). (1) CFO’s role; (2) Dig
Clowd Computing; (4) Big Data; (5) Business Intelligence; (6) Artificial Intelligence; (7)
Robotis Process Automation; (8) Industry 4.0; (9) Social Media; (10) Finance; (11)
Performance Measurement Stem; (12) Digitalization; (13) Job Demafsources
mode; (14)Ability-Motivation-Opportunitymodel.

The keywords were also combined througtl

operators.

Job Ny : < Ability-
Demands- ¢ = Motivation-

Resources 4 - Opportunity
model model

Picture6-1: Keywords canvas

Moreover, part of the research was conduct through the review of the last five

years of specialized journal such @l9:Accounting Review2) Accounting Organization
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& Society{3)Journal of Accounting and Economi@g;Journal of Accoumg Research;

(5) International Journal of Productivity & Performance Management.

Furthermore, due to the strong attention to this topic paid by consulting firms
such as Ernst and Young, Accenture, and McKinsey, some articles were extracted from
studies onducted by then. Because of the professionality and the wenrlitle

recognition of these firms, these sources have been considered as suitable.

The research was conducted from February 2018 to October 2018, thus all the
bibliography beyond October 2018nst included m this research.

6.3 THEFRAMEWORKUNNEL

The framework followed in literature review can be visualized &mael. The
papers went through each section of the
the paper might be relevant tthe study or not. More in depth, this process consists in
amulttst age funnel, where, at t hdiltebsergth@ani ng

paper.

In particular, the funnel is focused on the paper which passed the first selection
brought forwardthrough the previously described criteria. Thus, once assessed that a
paper is accessible and eligible for this study, it is éltebnce again in order to assess

its alignment to this research.

The funnel is made up by four levels: (1) Léyehis stae collecsall the papers
found and it filters them through inclusion and exclusion criteria; (2) Eeveleceives
the eligide papers coming from Lev@land let it pass just those which treat relevant
aspects of the topics discussed in this reskatbus removing the offopic ones; (3)
Level2, it receives the o#topic papers from Level and discarded those papers
considera as not relevant; (4) eventually, Lex&lit holds the papers considered as

relevant for this research.

f

un

o f
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Once discussed thdogic behind the funnel, some clarifications might be
required. In particular, it is important to clarify what is intended witlfrtwipic (ilter in

Levell) and what relevant aspects mean (filter in LeXel

The former (offtopic) gathesall the papersvhi ch study the CFO’' s
role, the digitalization topic or the psychological wadling with a perspective not
aligned @ non-complementary with this study. With thig is intended papers which are
mainly focused on the study of peculiar exdegof the topic in a particular organization
or geographical environmeniloreover,papers which are focused on the development

of theoretical models and frameworkske part to this category

As regard the lack in relevance, it is intended the presericeverlapping
researches or on peculiar aspects of the CFO which have nothing to do with the

digitalization trend.

In conclusionPicture 6-2 represents the funneframenwork and the relative
stages of the litterature review and paper selection. In théyi it is possible to see a
figure many times the order of magnitude repect to the oth€t20 000 000). Indeed,
this is the inputof Level0. This number is given by all the results displayed by the
different databases when seeking for the keywords prasly described. Thanks to
exclusion criteria, such as ElLack in accessibility, E®&ot found and E#Non-Related,

a strong, #ective and efficient roughtut of the retuned papers was possible.

After that, the more the direction of the reseach laee clear, the stricter the
selection of the paperwas. Alignement, consistency and originality were strongly
considered as drivergor the paths of the litterature throughout the funnel and

eventually for the collection of the papers considered as uqéfigture6-2).

From each database, the number of papers retrieved in the first place is: Google

Scholar (44); EBSCO (1Btopus (34); Science Direct (17).

In the end, 108 papers were hold, divided amongfitie core topics32related
Chief Financial @¢€er; 7 about the Environment; 31 concerning Digitalization, tools and
frameworks; 26 as regard psychophysical welhg; 12 discussing about the

behavioural determinants.
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IN: 120 000 000
G OUT: 195
Papers available in databases

IN: 207
EEL ¢ OUT: 159
Off-topic papers

IN: 159
OUT: 116

LEVEL-2

On-topic papers
but not relevant

IN: 116
OUT: 108

ENVIRONMENT WELL-BEING DETERMINANTS
7 26 12

Picture6-2: The funnel

Foreach paper included, several data were recorded:a(thors; (2)title; (3)
keyword; (4) database; (5purnal of belonging; (6) date; (Bvaluation AilG; (8)
evaluation SJR; (YBvaluation ABS; (10)nk to the original website(11) type of
publication; (12) aim of the publicatigr{13) topic; (14) perspective.

6.4 ANALYSIS OF THE PSRERLUDED

In this section, some statistics about the characteristics of the papers collected
are going to be showed and analysed with the aim of providing the full gictur
concerning the element consded during the analysis of the literature. Eventually, the
main features and lack will be summarised and presented in order to support the

upcoming research.
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6.4.1 Framework and classification

Before starting analysis, it isiportant to explain the charaetistics considered
during the collection of the materials and defining the key values. It has been considered

6 main features:

1. Year of publication according with the aim of using just-tp-date knowledge
and researches, nmy papers were discarded becauhought as obsolete. This

approach returned a distribution of paper pending toward the latest 5 years;

2. Authors t he authors’ record was made to unc
the literature about the topics analysedre. This type of analysis waseful to
reveal insights about the possibility of bias given by common school of thought
and helped in selecting papers from different authors in order to have many
perspectives on which make the reasoning;

3. Aim of the publcation: the aimofthepu b | i cati on’ s variabl e e
the aim of the resource studied. More in jpli, five types of goals have been
identified and here defined:

1 Book A book is a resource consisting in a complete and considerable
collection of information, definitiors, methods, models and framework
about the topic treated. It presents both extensive review of the literature
and explanation of original models.

1 Divulgation A resource with the aim of divulgation collects the existing
knowledge regrding a certain topiand spreadit toward its reader. In this
type of resource original materials as data collection or modéds not
present butthere area critical reviewg of the actualknowledge. Usually this
type of publication came from magazin@ompanyreports and conferences.

1 ResearchA research is a paper exploring a lack of the literature or analysing
an existing issue trying to find an original solution or an original way to cope

with it. It presents a description of the problem, the resdaand reults

following the scientific methodology.
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1 Review A review is a resource analysing the current state of the research
about a certain topic. It provides a clear picture about the topic, the number
of articles developed, authors and type of arsadybrough forward in each
one with the aim of guiding the future research.

1 Survey A survey is a research aimed at understanding the actual situation of
a phenomenon through the direct involvement of the people experiencing it.
This type of resource isharacteried by a strong data collection through
interview and questionnaire and the use of statistical analysis to unveil

relevant insights.

I n the authors’ mi nd, al l these types o

and relevant original informatntobette r t ac k|1 e tsHigtalizasos;ue of C

4. Type of publication this variable describes the type of publisher of each
resource in order to better understand the type of analysis brought forward and
the eventual presence of bias and applicat@ran acaemical approach. Seven
main types of publication have been identified and here listed:

1 AcademicJournal An academic journal is a paper published under a peer
reviewed and approved periodical publication in which scholarship relating
to a partialar acadenic discipline.

1 Association in this categorytheyare collected all the resources published

by professional s association which co
knowledge spreading within their category.

1 Book a book is a resource whicktensivelytreats a specific topic and it is
issued by a publisher.

1 Companyreport: A company report is a paper developed by a firm which
conduct independent studies.

1 Conference A conference paper is a paper developed after a recognised
conference of pragssionalgliscussing about a certain topic.

1 Magazine A magazine is a periodical publication not pemriewed which

discuss about topics targeted for their readers.
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1 Report A report is an independent publication of an author discussing about

a certain evat and sunmarising his/her discoveries.

5. Journal this variablexplicitsthe journal or the publisher of a certain paper with

the aim of supporting the validity and quality of the resource selected;

6. Topic this variable specifies on which of the five ixgppreviously identifie, the

paper is concerning about. These are:

1 Chid financial officer. in this categoryall the papers which extensively refers
to the professional role of the Chief Financial Offiaer gathered

1 Environment the environment desdbpes the external context and forces
which acts on the digital transforrian of the CFO. More in depth, this
collects papers about Industry 4.0 paradigm.

1 Tools when talking about tool, it is referred to the digital technologies or
methodologies which th€FO might use in his/her job.

1 Psychological wellbeingweltbeing refers to the resources treating the
psychophysical state of the professional role.

1 Behavioural determinants this topic refers to the resources treating the

determinants driving individda s behaviour .

7. Perspective this variable is used toetter understand under which perspective

each topic is analysed in a way making the paper better characterizable.

According to these variables, it has been possible to statistically analyse the

papersused. In the following chapters, the statistical arsals run are described.
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6.4.2 Year of publication

YEAR OF PUBLICATION

16
17

10

~

©
~
© ©
™ ™
N N N N
IIIIIIIIIII IIII

1974 1982 1989 1996 1998 2002 2004 2006 2008 2011 2013 2015 2017

Picture6-3: Year of publication distribution

According to the aim of being tip-date, the majority dthe papers selected were
published in the lasfive years (54.2%). €k are mainly about the new digital
technologies and Industry 4.0 as well as the transformation and new role of the CFO

(Picture6-3).

As far as the oldest paper used are concerned@4t92001), they were considered
as validbecause they discuss the models used to analyse the psychophysical wellbeing of
the professional role and digitalization determinants. The model used is the Job Demand
Resource developed by Demeroutet al. (2001) and based on standard and validated
guegionnaires such as the Maslach Burnout Inventdhaglachet al., 1986). Moreover, to
enable the discussion about the variables of the models, it has been referred to highly
recognisedgpsychological studies treatinspecific stressors and motivational faxs (e.g.
Turnover intention (Porteret al., 1974)). Similarly, thé\bility-Motivation-Opportunity
(AMO) model (Maclnnis and Jaworski, 1989) brought along some elder papers.

In conclusion it is possible to appreteiahe consistency of the research, which
preferred nearly published articles to discuss the tools and digitalization trend which gain

meaningfulness just if ud-date. Instead, when discussing about specific model of analysis,
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it has been referred to theriginal models avoiding bias of applicat in other fields or with

different goals than the original one.

6.4.3 Aim of publication

AIM OF THE PUBLICATION

Survey9; 8%, | Book 3: 3%
Review6; 6%
Divulgation 27; 25%

= Book

Divulgation

- \\\N\\W

Research
Review

Survey

Research63; 58%

Picture6-4: Aim of publication distribution

From the pie chart displayetoh Picture6-4, it is possible to appreciate the
distribution of the papers according to their aim. The majority of papers (58%) are aimed
at researching new models or framework to tackle their issue. 25% of the material used
is coming from divulgaticriented articles. Respectively 8%, 6% and 3% of the papers

are surveyoriented, systematic review of the literature and books.

It is possible to find a logic within this distributiofine divulgation materials and
books were usetb have a broad perspectiva the problem which eventually has been
deepened through: the use of researches, when discussing about topics; reviews, when

seeking for lacks; and survey, when the actual situation has to be empirically assessed.

Some relevahinsight might be found whesplitting up the different aims with

the topic issued (Picturé-5). It is interesting to notice that as regard Chief Financial

Of ficer’s topic, 50% of the material face t

the sane effort is put in spreadinthe discoveries and in creating new knowledge. Being

the topic highly practical and with a wide audience of professionals, it might be

consistent to have many papers focused just on training the professional role.
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The environrent has a good balance betweeesearch, divulgation and review
of the literature. A peak can be found in research studies, being Industry 4.0 a hot topic

for academic and practitioners.

As regard the psychological wellbeing, it presents far many resagpérs than
the other categoies. The reason of that can be found in the development of a reliable
model through a deep study of the Job Demsai#itesource model itself and each of its
components as well as the standard questionnaire used to measure trabies of the
model. No mateial has been found with a divulgation aim. The reason of that is the total
absence, to the best of available knowledge, of any application of the Job Demand

Resource model to the CFO s professional ro

As far as the tools areoncerned, the majority of apers found (71%) were
focused on research’s goal. This is consi st
new digital technologies (Cloud Computing, Big data and Analytics, Artificial Intelligence,

and Robotis Process Autmation).

Eventually, accoidgly with the sought experienced imodel building for
psychological wellbeing, also behavioural determinants present a high majority of

research material (83%) aimed at correctly developing the research model.

TOPIC BY AIM OF THE PUBLICATION

N
o N
N

16

10

o - - N m Book
- | Divulgation
e E e onmens PO ogs | Behavaral Researn
m Book 3 Review
Divulgation 16 2 9 Survey
Research 7 4 20 22 10
Review 1 3 2

Survey 9

Picture6-5: Topic by aim of the publication
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Picture6-6: Type of publication

According to the type of publicatidiicture6-6), 62.03% of the material used is

coming fromacademic journal. Following, it is possible to find magazine and company

report, both at the second place with 15 papers each (13.89%). Eventually in a

decreasing order, there are respectively: tenence (3.7%), book (2.7%), association

(1.85%) and reportl.85%)Once againsome relevant insiglstmight come looking at

the topic by type of publication, as showedPicture6-7.
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Chief Financial . Psychological Behavioural
) Environment . Tools .
Officer well-being determinants
m Academic Journal 7 5 23 23 9
Association 2
Book 3
Company report 12 2 1
m Conference 2 2
m Magazine 11 4
B Report 1 1

Picture6-7: Publisher by topic
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As regard thethief AnancialOfficer, 78% othe material used come from nen
academic journal. Indeed, just 7 academic papers were found and was aimed in fostering
the development of the professional Il The other 25 papers used were independent
studies brought forward by companies (e.g. EY; Ms#i)) specialized magazines (e.qg.
Business Horizons; Financi al Execusa ves)

particular interest in the topic fopractitioners more than academics.

A crossfeature analysis highlights that all the papers cognirom the literature
review were aimed at researching activity, while the private firms and associations
focused more on divulgation of the knowledge andesssng the current situation

through surveys.

As regard the environment topic (Industry 4.0), fieeources out of seven came
from an academic journal. The other two, are a company issue, uncovering the interest

of private firms in exploiting and spreadinhe knowledge about Industry 4.0.

About the psychological wellbeing, all the material found cefr@am academics,
both journals (88.5%) and books (11.5%). The main reason oisttiatthe best of our
knowledge, the absence of studies about the psychial wellbeing of CFOs. In this
case the sekingfor information was focused on Job DemarRle®urces models,
relevant variables and standard questionnaires, topics extensively treated within the
academical literature. Similarly, behavioural determireaptesents 75% of the material
coming from academic journals while the rest of sources regardpieigent reports

and conferences.

As far as tools are concerned, almost 75% of all material was found within the
academical literature with a small presencecoimpany report, magazines, conference

and independent reports.
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6.4.5 Authors of psychological wélking
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Picture6-8: Authors of Job DemandResources model

It can be quite interesting analysing tlaeithors of the topic with the highest
number of academic journals used about a single igRigure6-8): the psychological
well-being. Indeed, the research made resulted in a wide number of papers coming from

the same authors.

Schaufeli W. B. producedly its own and in collaboration with peers (mostly
Bakker A.B and Demerouti E.), eleven academic gapleout the job demand job
resource model, tacking extensively and deeply the development and application of the
model. Schaufeli W.B. takes the first gms in number of presences in the material

used to develop the model.

Immediately after Schaufeli \B., it is possible to find Bakker A. B. with 9
presences followed by Demerouti E., who cevére third position with 6 papers

selected.

It is interestingto notice that the first three authors (Schaufeli W. B., Bakker A.
B. and Demerouti E.) are the dewpérs of the Job DemardResource model in 2001
(Demeroutiet al., 2001). Thus, it is consistent that their presence within the analysis of

this topic isparticularly heavy.
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Together Demerouti E., Schaufeli W. B., Bakker A. B. represent almost the 37%
of the authors about the psychological wellbeing topic. They took care of several aspects
about the Job DemarseResource model; from the development, to \Vidation, to

adaptation for different aims and applications of the model.

The other authors can be coacted to papes discussing the application of Job
Demand-Resource model (e.g. Chen & Chen, 2018; Collie, Granziera, &Martin, 2018;
Van den Broekt al., 2017) or the development of standard questionnaires such as the
Maslach Burnout Inventory (Maslaeh al., 1986) or the COPSOQ (Kristenseral.,
2005).

6.4.6 Topics

TOPICS

Behavioural
determinants 12;
11%
,-/// Chief Financial
Officer, 32; 30%

= Chief Financial Officer

////// st

Tools

J

Tools 31; 29%

= Behavioural determinants
Environment7; 6%

Psychological well
being 26; 24%

Picture6-9: Main topics of thditerature review

As discussed during the explanation of the funnel, the literature selected was
divided into five main areas(Picture 6-9). Chief Financial Officer; Environment;
Psychological wellbeing; Tools; and Behavioural determinants. In thisficktssm, it
can be found a good balancing of falle areas with almost an even number of papers

selected pereach area. Environment and Behavioural determinants represent an
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exception given by the narrowed topic analysed consisting respectively in ipdlst

and AMOmodel.

Once defined the different main areas, it is required a step further in order to
have abetter understanding of the literature used. Thus, each topic will be described

using the different perspective it provides to the issue.

The enwwronment will not be discussed because it consists of just one perspective
given by the Industry 4.0 paradigifor the same reason, the behavioural determinants
are not going to be exploded. Indead,behavioural determinantgist the AMO model

was exploed.

PERSPECTIVES OF CHIEF FINANCIAL
OFFICER

s Digitalization
Evolution
Role
Technology

= Industrie 4.0

= Strategic fit

= Education

= Workload
= Communication

7 = Forces

Picture6-10: Perspectives of the Chief Financialdeffi

As regard the Chief Financial Officer, 34% of the literature used discusses about
the digitalization of the role, consistently with the ainfi this research. Seven papers
tackle the issue of the continuoskpapess ol uti o

were selected to holistically explain the C

Furthermore, the remaining 8 papers discuss about: (1) the technology used by
the CFO; (2) How the CFO is reacting to Industry 4.0; (3) the strategic fit of the CFO within

the organizatonsr at egy, goals and environment; (4)
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forma menti s; (5) the workload @enmsdsi ng CF
Resource model ; (6) the expansion of CFO’'s
and eventualf (7) the forces pressing CFO toward the new shape of the Digital CFO
(Picture 610).

PERSPECTIVES OF TOOLS

1 1 = Big Data Analytics
Cloud Computing

1 =
// ”% Internet of Things
e Industrie 4.0
= RFID

= Triple Bottom Line

= Performance measurement system

s Robotic Process Automation

= ERP

= Social media

= Digitalization

= Visual management

= Accounting Information System
Artificial Intelligence

2 3 10T, Big Data, Cloud computing

s
\\\\\\\\\“

Picture6-11: Perspectives of tools

As far as the tools are concerng@eicture 611), many elements were considered.
The four Digital Technologies discussed in this study cover the majority of the material
used (51%): Big Data Analytics (10); Cl@aanputing (5); Artificial Intelligence (1);

Robotis Process Automation (1).

From these numbers it might be seen a flaw &y Big Data Analytics and Cloud
Computing against Atrtificial Intelligence and Rol®poocess automation. However,
this is just a classification issue, indeed, due to the high correlation among these four
technologies, it is impossible to discuss eacle amdependently, and the overall 16

paper in different ways tackle all the four techogles.

Another key topic within tools consists of the technologies (Internet of Things;
RFID; Industrie 4.0) enabling Industry 4.0 paradigm which covers the 22% ddtirgain

collected. The percentage of resources tacking Industries 4.0 raises oveff #1386 i
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digital technologies previously mentioned were considered as enablers of Industry 4.0

paradigm.

The other topics considered within Tools umbrella are: (1) TBptéom Line; (2)
Performance Measurement System; (3) Enterprise Resource Systemgi@)rSedia;

(5) Digitalization; (6) Visual Management; (7) Accounting Information System.

PERSPECTIVES OF PSYCHOLOGICAL
WELLBEING

= JD-R model
Questionnaire
Turnover intention
Burnout

= Reward

= Workload

s Examples

= Cognitive demand

Picture6-12: Perspectivesf Psychological wellbeing

Eventually, the psychological weking was analysed thrgi eight perspectives
(Picture 612). The majority (53%) of the material used is about the Job Demand

Resource model. The other material used is about the assessmeinthoé model s’

variables (i.e. Questionnaires, 4 papers) and the detailed analysis ofletaiminant

used in the model (Turnover; Burnout; Reward; Workload; Cognitive Demand).
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6.5 CONCLUSION ABOUT SMETEMATIC REVIEWHEFLITERATURE

In conclusion somamain insight can be highlighted from the process of

systematic review of the literate.

Firstly, some lacks might be found when discussing about the academical focus
on Chief Financial Officer. Indeed, the majority of the material found was not
academicHy-developed but coming from studies brought forward by practitioners and
consulting irms. This shows that, albeit the topic is highly requested from the people
involved within this field, the academics tend to overlook the professional role and its
trans f or mati on. For this reason, a systemat.i

professonal role might be relevant.

After that, it seems that there is a st
wellbeing Indeed, no material has been found about thgsue. This lack can be
considered as relevant because CFO strain consitugrow, and the sustainability of
the role might crack if this problem is not faced. Due to the paramount importance that
CFOs cover in today industry, the wellbeing and optimaitalestate of the role should

be a prerogative of organizations and manexge

Similarly, with Psychological wellbeing, no papers were found regarding the
anal ytical analysis of the determinants pul

mainly treated in a qualitative way.

In Annex 1lit is possible to look at the literature database used.
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7 THE EVOLVING ROLEBECHIEFHANANCIAOFFICER

In general and practical words, ti@hief Financial Officecan be defined as the
responsible of the Fimece Function and the most senior exetive role with leading and

directing financial strategy and operations inside the organization.

In recent history, due to contingency factors, this role has been continuously
stretched, changing his/her responsibési, area of influence and competences

required.

In this section of the research, the evolution of the professional role of the Chief
Financial Officer is examined reporting the main results from the review of the available

literature, which showed a posite trend that resulted in a growirgnd expanding role.

From the research, three different professional stages have been identified
during the evolving paththe accountant, the business partner and the value owner
Since the role deeply changed, thedede different concepts were adoptew give
insights about what they are concerned of. Even though the clear distinction of three
different stages within the role of the Chief Financial Officer represantsinovative

approach it was allowed and suppat! thanks to the existent and availaliterature.

For each CFO’ s stage, t he review begi |
contingency factors, and then the focus moves to the understanding of the
responsibilities of the role, the main skills and tools agopin that phase. The
contingency fators are those global and historical events whose financial and economic
impact over the performances of the enterprises have been considered to have a

significant influence on the evolution of the Chief Financiac@ffiole.

The path described startshronologically with the first definition of the role in
the early 1930s and ends in the context of the fourth industrial revolution, better known

as Industry 4.0.

The purpose of this part of the research is aimed tovirle a clear picture of

how and howmuch the role of the Chief Financial Officer is changed and to define
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general guidelines about the current state of the role. Therefore, a particular attention

is paid the third stage of the Chief Financial Offices:\thlue owner.

About this last stagea deeper analysis has been performed in order to define:
(1) the context, (2) the disruptive forces which led to the current digital evolution, (3)
the main aspects of the role and of the Financial function, and {é)new digital

technologies and toolmtroduced.

To define the environment surrounding
considered as the main historical event having an impact on the role. For that reason, a
brief chapter will describe the mapillars regarding the fourth induséi revolution. The
disruptive forces will focus on how the historical events have affected the role. Finally,
new definitions for the role and for the function in the new era of digitalization are

provided:Digital Chié Financial OfficeandDigital Finarce function

7.1 THE ACCOUNTANT

In the first stage related to the evolution of the role, the Chief Financial Officer
is identified mainly with the professional figure of thecountant In order to report a
brief and chonological overview of the role in this first stage, the analysid tre
perspective (e.g. American context) developedHnwwell (2006) for Financial executive

are considered as main reference points for this part of the research.

7.1.1 Contingency factors

The audited financial statements and external financial reporting were not
mandatory until1933 when the New York Stock Exchange started the requirement for
audited financial statements of listed companies. It represented the first proof of public
financel documents. In the same period, the market leader of automotive industry,
General Motors Corp., was setting its prices based on its own costs, investments and

volume projections to achieve a desired laggm ROI. ItROI systenquickly spread

t
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beyond theautomotive industry, as the idea of relating profits to investment levels

became generally accepted (Howell, 2006)

During the1950s companies like General Electric Co. (GE) had reached a size
that pushed them to reconsider how they were structurally ongad. As a
consequence, many of them moved to a ndecentralized structure creating a set of
divisions andoelow them the operating departmentsEach one governed by its own
general manager responsible for the business unit. GE established a "meastireme
project” T including market share, productivity, product development, personnel
development, community relations and financial performaneebased onresidual

income, in order to determine how to evaluate the performances of each business unit.

By thelate 1950s, senior financial executives were responsible for the accounting
and control of their companies or, in the decentralized model, for operating
departments. The external economic environment was characterized by generally good
economic conditionswith low level of competition and banks and large financial

institutions as primary sources of capital for companies.

From an internal perspective regarding enterprises, the utilization of capital was
generally measured by ROI or, in the case of GE dwal obompanies with decentralized
structures, also by residual income. Planning was relatively 4bort oriented and
tactical, and the concept afet present value of future cash flowwas in its early stage,
particularly in industries with large investmis and long payback periods, such as the
oil companies. Moreover, companies Iaad report their financial results quarterly
andCaudited results annually; companies did not have to provglédance or earnings

estimates (Howell, 2006).

In the 19605 most lage companies were beginning to produce fixear plans,
starting to develop a longerm orientation. However, spreadsheet programs were not
yet developed and financial calculations were mainly manual. In 1964, Bruce Henderson
started the Boston Caulting Group, one of the most important strategy consulting
firms. In the late 60s, GE began to modify its loagge planning practices toward a
more strategic orientation. In the same years, Michael Porter started writing about
strategic planning (andater pub | i s hed hi s Conapdteirtpii ee e St rat

Strategicplanningwas becoming an integral part of management practice.
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Three other major economic factors were also underwiyst, Globalization
was well underway for the first timestarting tte globd market phenomenon This
phenomenon was caused by tiarshall plan undertaken to recover the war losses
(Howell, 2006).

Second, following the post Second World War economic prosperity, companies
began to review their customer bases as more natloaad heterogeneous, thus
decided to offer greater product variety. This resulted praliferation of products and
market segmentation strategieswhich had significant implications for the finance
executive. More products and market segmentation neededdetermine specific
product costs and profitability and generated shorter product life cycles, higher research
and development costs, higher advertising and marketing expenses. Investment and
operational analysis became more critical. Therefore, managemecainting, as well
as financial accounting, became critical to the financial executive's responsibilities

(Howell, 2006).

The third major trend was the emergence of tien-correlated portfolios
among the corporate strategies. Until the 196@®mpanies tendd to perform in
relatively narrowly defined and correlated business categories, such as steel,
automobiles, textiles, retailing and banking. Then, many leaders of the markets started
to acquire different small and growing companies in orediversify their acquisitions
and their businesses. Integrating the acquisitions was not emphasized yet, as each

acquired unit was evaluated only on its own performance (Howell, 2006).

As a consequence of the increased size of markets, products, bussness
markets andcustomers proliferation, the complexity of the financial executive's
responsibilities grew. Domestic and foreign competition was increasing, and longer
range, strategic planning and stronger measurement and control of internal operations
had become more mnificant. The senior financial executive was starting to play a
central role in planning, measurement, control and reporting processes within the

organization (Howell, 2006).

Thel970swas a period when senior financial executives hadaastder, more
than ever, the broader economic environment in which the firm operated, rather than

just the narrow internal managerial accounting and financial reporting responsibilities.
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Factors as globalization, increased competition, financial voladitid/uncertainy were
making the Chief Financial Officer's responsibilities much more complex and
challenging. For financial executives, management of the firm's balance sheet had an
increased importance since cash and skerim assets lost their value éxcessive and

not turned quickly. Hence, management of working capital became more important
(Howell, 2006).

In the 1980s,Toyota Motor Co. promoted a new production model, known as
Lean approachThe Japanese methgadovided feedbacks from operations yequickly,
at the end of each shift, rather than waiting for weeks or months. Moreover, results
tended to be more operational than financial. For instance, throughput measures of

speed and quality levels became more important than detailed costs.

Many U.S manufacturersmoved in an opposite direction, applyingctivity
Based Costing (ABC) for the cost analysis development. Hoveawvgle methods of
cost assignment, often using single overhead rates to assign costs to products and
customers, led to inaccate cost deternmation, product profitability and strategic
direction. Moreover, ABC approach only moved costs around without reducing them,
and prevented U.S. manufacturers from improving their competitive posititowell,

2006).

Even the impact ofregulatory agenciesand new accounting ruleswas
considered significant in the evolution of the Chief Financial Offidee. predominant
managerial concern was that applying the new methods would have led to a mere
less relevant sudden drop in reported imoe and rates ofeturn. Therefore, in his
academic researchthe author Zorn (2004) argued thatl types of American firms,
threatened by potential repercussions of the regulatory change, increased the

popularity and the power in the hands of Chief Firiah©fficers.
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7.1.2 The accountant role

This first stage of the evolution of the role can be considered as concluded. From
the literature review,the accountantacted mainly as dbeancounteg, a functional
specialist who was responsible of thieancial health of the @anization [nternational
Federation of Accountants, 2013)verseeing and implementing adequate financial
control infrastructure, bookkeeping of financial transactions, preparing tax statements
and financial reports, monitoringedt and capital structurg, creating the budget in
order to allocate financial resources, measuring and evaluating past financial

performances (e.g. cost analysis, financial indicators...).

The tools adopted for measurement systems were not supportecblgrtology

and were aimedo the evaluation of past financial performances.

The skills required were mainly related to the purely financial and management
domains. The accountant had to provide stewardship, having to ensure business
integrity to legal andregulatory requirements,financial health and control of

performances.

The data processed were related to past financial performances. The accountant
had mainly a past and reactive orientation to something that was already happened
inside the organizationnstead, the decisiomaking processes were dominated by the
operational mangers of the different functions inside the organization, from
manufacturing to sales and marketing (Zorn, 2004), while the corporate strategy

definition was manly responsibilityf the Chief Executive @fer.

As far as the Finance function role, it passively supported the management and

the other business units with detailed numbers and figures.

The low relevance of the Chief Financial Officer within the top management in
the organization can be explan e d considering t he ‘ot
characterized years from 1930s to 1990s. The word economies were stable and the
global competition was low since the globalization and the economic liberalization for
the adoption of @en markets were not coman yet. These economic aspects made an

overall low pressure in the hands of the Chief Financial Officer.

me s
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7.2 THE BUSINESS PARTNER

In the second stage, the role of the Chief Financial Officer evolves from being an
accountant professioal to becoming abusines partner and advisor to the top
management of the organization. In this context, the key global events that impacted

on the role transformation were identified.

7.2.1 Contingency factors

In the 1990s, the third Industrial revolutiokknown also adCT revoltion,
marked the shiffrom mechanical and analogue technology to digital electronics. The
adoption and proliferation of computers and the accessibility to the World Wide Web
through the Internet connection deeply changed commutia@aprocesses, informatin

management and storage within the organizations.

During this periodJCT functionsstarted becoming a source of competitive
advantage and playing a relevant role inside the companies, charged with establishing,

monitoring and naintaining Information Tehnology systems and services.

As an example of the 1 mpact of this
Accounting Information Systems started to be designed. Ademunting Information
Systemdhad the objective of collging, storing, and proasing financial and accounting
data used by decision makers. Among these systémgerprise Resource Planning
(ERP}¥ystem was developed and rapidly adopted in many large companies. This type of
system allowed an efficient integed and centralized managnent of business
processes. In many cases, ERP adoption and implementation were considered
responsibility of the Chief Financial Officer due to their expertise and influence on

investment decisionfHiebl, Gartner & Dulle£017).

The Chief Financial Gféir started expanded the influence area toward strategy
implementation and monitoring areas. In 19%alanced Scorecardias developed by
Kaplan andNorton (Richins, Stapleton, Stratopoulos & Wong, 20457a new strategy

performarce management toolised ly managers to keep track of the execution of

“ f H
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activities by the staff within their control and to monitor the consequences arising from
these actions. The implementation and execution of strategic objectives through the
constant moittoring of financial anchon-financial performanceshifted the focus of
Chief Financial Officer frorottom line spredsheets to financial strategfHowell,
2006).

As reported byHowell (2006), during the 1990s there was considerable interest
directed toward the idea of "the chaing role of the Chief Financial Officer". It was
suggested that the Chief Financial Officer and financial executives as primarily involved
with transactions as "cop" or controller did not go far enough, nor createusshmalue
for the firm as performinga s tohded A %/ S & a . Thk XNawytsaNEnancial
information flowed from the units to the central office, rather than from the central

office to the units, was seen as failing to capitalize on the center's finagaltise.

The practice ofeengineeing emerged as a management emphasis. The idea
behind was that there was a lot of inefficiencies in many American companies, of which
a good percentage could be eliminated or reduced applying a deep analysis of Busines
processes. After acquisitions or agntralization of business units, companies found
themselves with duplicate and overlapped activities. Thus, they started to eliminate
those considered as unnecessary, centralize common activities and outsourc®ren
activities to thirdparty providers.As regards the Finandanction, many companies
standardized IT platforms adopted within the firm in order to simplify and accelerate
consolidation processes, improve comparative analysis and create shared services
centers to centralize activities that loh been organizationally dispersed. Finance

executives were frequently at the center of these reengineering efforts (Howell, 2006).

In 1993, the European Single Markdeal was approved and launched,
eliminating economidarriers for the free movement of gals, capital, services and
labor among European nations. This trend towgtabalization of capital and markets
impacted on financial performances and on business strategy definition of the
companies since it increasedmpetition, enhanced larger economsief scale, allowed

goods and factors of production to move toward areas with lower costs of resources.

Theddot-c o m b ubbrét Hueiny the first quarter of 2000 caused many of the

highflying dotcom companies to go out of business. The bubble ledGbegress of
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United States to the approval of thgarbanesOxley Actwhich set new or expanded
requirements for all U.S. publicompanyboards, management and public accounting
firms.One requirement of the law was that the Chief Executive Officer andf Chie
Financial Officer had to certify their companies' financial statements, and second, that
they had to certify that the company's internal controls over financial statements were

adequate (Howell, 2006).

Moreover, the economic crisis spotlighted thielatility and the uncertainty of
stock marketsdue to the positive trend in financial speculation. As a consequence, both
shareholders and stakeholders increased thgiressure on requirerants and

compliance asking for fair disclosure and clarity of financeports.

All these factors together started rising tkemplexity around the role of Chief
Financial OfficerThepressure on compliance and disclosure of financial reportimg,
increased global competition on financial performandég,adoption and maagement
of digital tools as competitive advantagle financial risks related to volatility of stock

marketswere the main factors rising environment complexity

7.2.2 Thebusiness partner role

In the second stage of the professional transformation, the dexcidescribed
expanded the role toward becomingoausiness partner The adoption of the definition
of business partner to the Chief Financial Officer is gained thradugheview of many
previous authors, who introduced this concept to set a gap from thafgssional

features that characterized the role until the years 1990s.

This trend toward broadenintipe Chief Financial Officer role, which began with
the advent of fomal strategic planning and the emphasis on information management,
was resulted in haag a larger range of responsibilities. The Chief Financial Officer was
no longer viewed as a mere functional specialist, but as a member of top management,
having goodnformation from all business levels. In fact, executives started focusing on
finding Clref Financial Officers who not only had financial acumen and analytical skills,

but who coul d be atotherChief EXedutivesOffices. hshat pesjodt ner ”
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Chief Financial Officer had to advise the Chief Executive Officer on corporateggtrate
development, lead the company's information management efforts, act as theéalay

day investor relations with the investment community, provide leadership on managing
internal processes and initiatives, support and actively influence deemsaling
processes. The Chief Financial Officer was expected to enhance business value, not

simply to keep scoref it (Favaro, 200linternational Federation of Accountants, 2013

In this sense, the traditionalbeamount er st ereotype (what h
acount ant stage”), characterised by routine
reporting seemed to have been replaced by
depicted as willing and capable to provide more added value to the deem#king and

control with a management orientatiofGoretzki, Strauss & Weber, 2013).

Furthermore, he promotion of the former treasurer to the rank of a Chief
Financial Officer sigradl a fundamental redistribution of managerial roles, with greater
relevance of financlaconsiderations built into the executive structure and the decision
making process. Thanks to the enhanced visibility and power, Chief Financial Officers
gained a crittal say in key strategic and operational decisions, from evaluating business
unit performances, creating new ways to leverage capital, managing acquisitions and
di vestitures, and pushing back hostile tak:¢e

primary anbassador of investors and financial analysts (Zorn, 2004).

As a business partner, th€hief Financial Officers were involved in four
important areas of the business. First, they had exemplary strategic management
capabilities. Second, they were able toopide line management with detailed, real
time information of current performance thatmproved the quality of strategic decision
making and execution. The Chief Financial Officers started working closely with business
unit management to understand the stiegic forces, underlying the creation of
economic profit and how to manage these fosc€€FOs support enhanced the business
units in the development of alternative strategies to maximize value. Third, they
transform the traditional investoerelations funtion into a source of competitive
advantage. And fourth, their leadership transcendée finance function and carried

over into all areas of the company (Favaro, 2001).
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As with the strategy discipline and decisioraking involvement, much of the
responsilility for leveraging I'was fallen on the Chief Financial Officer's shoulders. The
Chid Financial Officer was being called upon to make recommendations on a broad
range of critical IT investments, from whether or not a company should invest in broad
technol ogy platforms to how business wunits can
There were two particularly important abilities required to the Chief Financial Officer for
an effective IT management. First, a Chief Financial Officer needed an intimate
knowledge of where within a company's activity chain fhien can establish profitable
differences, defining its core business and competitive advantages. The second IT
related ability the CFO needed to possess was how to manage and integrate the growing

array of information systems in the company (Favaro, 2001).

In fact, when managed propgrl business information software allowed to
connectFnance with every function, actively informed every strategic decision and
adopt timely and accurate metrics for thevaluation of performances, becoming the
nervous system and analytical core of the reatdenterprise. One thing quickly became
clear: IT became deeply enmeshed in HreanceFunction. In this way, Chief Financial
Officer was involved in key decisions gotayed a driving role in creating amformation
Management strategy Information Mamgement involves mature, executive
sponsored practices to address how information serves a business and how a business
serves its information. This requirest@p-down strategy, seeking to glean the value
from IT and not support IT for the sake of IT.tHrs with a focus on determining
specifically what information is key to the success of a business. (Green, 2007; Schmidt,

2016).

Furthermore, Chief FinanciaOfficers started playing a major role in
reengineering process argusiness transformation Suchtransformations are large
scale efforts that run the full span of a company, challenging the fundamentals of every
organizational layer with the aim of facitiye external competition. Their expertise was
needed in order to provide a correct benchmarktbé performances, measure and
enhance longerm value creation respect to short term profits, set priorities in
allocating the resources among the differenttiatives, boost coordination among the
business units, lead and implement the transformationie€Rinancial Officers and the

Finance function could help companies successfully deliver on the full potential of a

o1
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transformation. To do so, they had to heldjcious about which activities truly add value
and embraced their roles in leading the improvemhan both performance and

organizational health (Davies & Huey, 2017).

From a lower organizational perspective, beyond the core responsibilities of
financialreporting, audit and compliance, planning, treasury, and capital structure, Chief
Financial Offiers are playin@a stronger role ircorporate portfolio managementand
capital allocation (Agrawal, Goldie & Huyett, 2016). This strategy has become relevant
in risk management in order to manage effectively financial resources and to face a
dynamic business environment.was often based on a broader financial analysis of the
opportunities, including projects selection, allocation of resources and budgets,
monitoring of performances and the progress. In this sense, Chief Financial Officers had
a broader and datariven perspective that allowed them to drive the business process
improvement. In addition, they could help establisbrporate wide guidelines to deke
a standard disciplined, structured approach to measure and report project beaeifits

performancesacross tle entire company (Wince, 2010).

As result of the expanding role of the Chief Financial OffféieanceFunction
became a place where businessategy, process and information combine and cross
pollinate. It was playing a role in developing responsivaaga@ment architectures and
governance structures, supporting strategic and operational functionSiedielivery
of business objectives, provid) greater visibility and understanding of performance,
increasingly serving as a key integrator across the organization of process, technology
and people. Finance function was responsible for providing businegs with the
information and knowledge ty need to drive competitive advantage. This challenged
the function to focus on obtaining better information, providing insightful direction to
executive management, predicting and managing change, buildingoretaips both
internally and externally, teng a global perspective and, of course, continuing to reduce

costs(Couto & Gray, 2004).

In order to fulfill this more demanding role, the CFO was asked to possess or
acquirenew skills which were no more fo@ed only on financial or and accounting
competences but toward a strategic orientation. In some cases, finance organizations

had set up coaching programs to help upgrade the skills of their professionals. Some
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leading companies systematically rotated th&mance staffers through the business
units in order to gain greater understanding of the business from an operating
perspective. This may, in fact, be a driver and enabler of finance's greater alignment with
line functions(Couto & Gray, 2004).

THE VALB OWNER

The,value ownerrepresents thdatestand current stage of the evolution of the
professional role of the Chief Financial Officer. Due to the growing interest and
relevance of this topic and to the lack in the available literature, the understgraid

deepening of what concerns this lagage, accounts ascore part of this research.

In order to provide a clear picture about the last stage, the contingency factors,
the internal and external disruptive forces, the role, its skills requirededblnologies
and tools adopted, the Finance function are going to be defined and described in

different subchapters.

First, among the contingency factarsdustry 4.0will be described separately,
since it is considered as the main disruptive event tlesd and dive this final

transformational of the role.

Second, thedisruptive forcesthat resulted from the contingency factors and
events are presented and divided into external and internal ones. The forces are aimed
to explain how the contingency famts impacted on the role of the Chief Financial

Officer.

Third, in order to put a gap with &previous role, a new professional figure and
a new organisational function are defined, as evolutions of the previous oneBigiital
Chief Financial Officeand theDigital Finance FunctianThe new definitions provided

in the research will represemne of the main contributions to the literature.

Finally, the newdigital technologiesavailable with the paradigm of Industry 4.0

are described. In particulathe focus laid toward those technologies and their
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application that are considered to support significantly the Chief Financial Officer in the

upcoming years.

7.3.1 Contingency factors

In early 2000s, the concept tiple bottom line was coined for the firstime.
Quickly many organizations adopted the triple bottom line framework to evaluate their
performances in a broader perspective to create greater business value. The framework
involved the economic, social and environmental perspective. The idea belasdhat
a corporation’s ultimate success or health
financial bottom line, but also by its social/ethical and environmental performanicis
paradigm began the diffusion of the trend toward sustainability éssuthat

characterized tbB companies in the years aft@lorman, 2004)

During the 2000s, thsocial mediawere developed and rapidly spread among
the users. In short time, they digpted how people communicated, shared their

opinions and influenced eachlote r ' s . From a business point o
strong i mpact on how companies could analy
new marketing strategies and tools. For exale, sentiment analysis was developed in

order to identify, extract, quarity, and study affective states and subjective information

available online. All the data coming from social media represgat new source of

information (Sidorova, Arnaboldi & Radlli, 2016)

In 2001, some authors, members of the Agile Alliance, puddishe Manifesto
for Agile Software Developmenthich provided the definitions of agile values and
principles. TheAgile software developmerapproach was aimed to develgwlutions
through the collaborative effort of setfrganizing and crosfsinctionalteams and their
customers/endusers.This kind of approach supports adaptive planning, evolutionary
development, early delivery, and continuous improvement, and it encowageid and
flexible response to change, applying incremental and iterative waykesgces. Within
a short time, this approach influenced on the implementation of project management.
In fact,although it was designed originally for the software industrgny industries
started to useagile methodologywhen developing products and sergg In order to

answer to fast paced and changing environment, this methodology allowed increasing
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flexibility and adaptability to change, more rapid deployment of solutisaduction of

waste, increasing collaboratiqizy, 2016a).

Thefinancial crisisof subprime mortgages in 202008 impacted almost over
all global economies and | ead to period
Recession” . E atad ovgresthe annst affédted etoaamiesShy the crisis.
Once again, the financial bredown increased the pressure from regulatory institutions
over the financial markets and financial documentation. This event started a period of
global economic instabilitgnd economic stagnation. Uncertainty moved the attention
of boardroom conversationsoward forecasts, profitability, risk management and
strategic decisions related to supply chains, pricing and production. Therefore, Chief
Financial Officers had to payosk attention to some core factors, such as managing
liquidity and the capital agefa, controlling cost, maintaining internal control and

delivering pbust financial testakeholdersiBM, 2010).

The other identified contingency factor is the paradigmirafustry 4.0 It has
been considered the main disruptive event which led to the digiansformational of
the role toward the third stage. Due to its relevance, Industry 4.0 is going to be

presented separately.

7.3.2 The environment: Industry 4.0

In the last decade, the new digital paradigm which is radically changing how
manufacturing corpanies make their own business has been recognized under the term
“Industry 4.0 . The aim of industry 4.0 is t
productivity, safety ad transparency (Boyes, Hallag, Cunningham and Watson, 2018).

The term Industry 4.0sually refers to the Fourth Industrial Revolution based on
the disruption of Information and Communication Technologies through innovative
digital technologies which enad automation, networking capabilities and
connectivity. More in depth, Industry 4.thkes advantage omachineto-machine
communication(M2M), Internet of Things(loT),CyberPhysical System@PS)Cloud

Computing and smart devicesto create an environmet where virtual space and

of

he
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physical world mergesleveloping a new generationof IEly st ems and di srupt

organization in both internal and external environment (Xu, Xu & Li, 2018).

Industry 4.0 (14.0) as emerging paradigm in every industrynspliag business
models, organizational structures and professional roles. Indeeal ettploitation of
automation and digital technologies enables a whole world of new opportunities for
every organization both in manufacturing and services industry. kehsively exploits
automation and digitalization in order to create new working eanment characterised
by strongly interactive and automatized physical and virtual dimensions (Xu, Xu & Li,
2018).

Industry 4.0 innovations are aimed to address differeastomer benefits and
their implementations is going to have a considerable impgcoun t oday’' s val ue
and business models. The pillars of Industry 4.0 are aimed at meeting the new market
requirements, such as: customization, lowering of priceseimsing of quality, fast time
to-market and low product lifecycle through the usdlekible, automated, data-driven
production. As a consequence, these concepts have a strong influence on the operative
and strategic performance management of productietated value creation processes

(Lasi, Kempe, Fettke, Feld & Hoffmann, 2014).

The tem Industry 4.0 is used in different contexts and lacks an explicit definition.
Currently, there are a significant number of widespread definitiérnem the literature
definitions (Moeuf, Pellerin, Lamouri, Tamay&iraldo and Barbarag017, Sauter, Bode
& Kittelberger, 2015)it can be assumethat Industry 4.0 represents the vision for the
industrial production of the future. In this transformation, sensors, machines,
work pi eces, and I T systems available in the
value chain beyond a single enterprise. These connected systems (also referred to as
Cyber-Physical Systems) can interact with one another (M2M interactions) using
standad Internetbased protocols and analyse data to predict failure, configure
themselves,and adapt to changes. Industry 4.0 will make it possible to gather and
analyse data across machines, enabling faster, more flexible, and more efficient
processes to prodte higherquality goods at reduced costs. This in turn will increase
manufacturing poductivity, shift economics, foster industrial growth, and modify the

profile of the workforce.
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7.3.2.1 History

Industry 4.0 was initially introduced in Germany, at the Hann&aar, in 2011,
and in 2013 officially announced by the German government as a gicateitiative
(HighTech Strategy 2020 Action Plan) aimed at pioneering the digital evolution in
manufacturing sector (Boyes, Hallag, Cunningham and Watson, 2018; &, Xa018).
Kagermann, Wahlister & Helbig, (2013) published a report summarizing the
recommendations for the implementation of Industry 4.0 emerged during activity done

at the Hanover fair 2013.

To better understand how it was possible to touch Indust§ garadigm and
why it is addressed as the new industrial revolution, it is necedsdbyiefly recap the
manufacturing paradigms path through their main steps (Xu, Xu & Li, 2BiB)re7-
1).

I nitially, the first “ieaeddo$thereighdeenthr ev ol ut
century and significantly changed the way items were produchkdleed, the
introduction of mechanical facilities powered by water force or steam power allowed
for the first time to structurally overcome the physical boundaries ahhu force (Xu,

Xu & Li, 2018).

After that, at the beginning of the twentieth centugjectricity was released, and
machine power become independent respect to the presence or not of water and
sturdily improved their productivity enabling mass productioxpleitation of new
materi al s and | abour speci al iomdalhdustrial . Thi s

Revolution” (Fettermann, Cavalcante, Al meid

Successively, during the *‘80sedwhere “ Thir
computers spread out and electronic and information technologies were intredu
within the manufacturing process and programmable logic controllers were applied to
automate manufacturing processes (Fettermaatral.,, 2018). At this stage, human mai
constrain was overcome for the first time in human history. In fact, computerngekt:f
a whole new approach to the data management, where the complexity of mathematical
guantitative analyses over copious datasets were possible. In this stage the @pplica

of microelectronics to manufacturing processes brought some breakthrough as
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Compter Numerical Control (CNC), flexible manufacturing systems (FMS), Computer
Aided applications (CAx) (Xu, Xu & Li, 2018).

The latest revolution taking form in this last@hde is the Industry 4.0 paradigm
enabled by Internet and Digital Technologies chtgased by a deep cybgrhysical

connection of manufacturing processes (Fettermanial., 2018).

There is a reason why Industry 4.0 developed in Germany. This danrizin
the increasing competition on both quality and production costs. Germany indus
suffers of high labour costs and relocation of facilities in other countries. The companies
producing in higlwages countries should solve the economies of ssafpe dilemma
through individualization, virtualization, hybridization and sgitimization, all these
areas are strongly linked to Industry 4.0 issue. Indeed, quality has not associated
anymore to a growth of revenues and customers are not willed to parwora quality
over the actual bar. Thus, improvement came from Agile Manufacturirdy Mass
Customization brought a higher collaboration among the supply chain. To run highly
integrated process, it was required to implement virtualization of processsamgply
chain to ensure smooth intet o mpani es’ 0 p-téne aommunicatiomadd r e a |
material flows. In this way, company boundaries started fading and autonomous
systems data exchange gained relevance among the entire value chain (Brettel,

Friederichen, Keller & Rosenberg, 2014)

Introduction of

Introduction of
mechanical
manufacturing
systems utilizing
steam power

Introduction of
mass production
through electricity
and Fordism

Introduction of
electronic and ICT
system for
automation

Clouding, Internet
of Things and
Cyber-Physical
Systems through
machine-to-
machine
communication

‘ Begin of 20t century W

‘ 1980s

‘ 2000s

‘ End of 19% century ]

Picture7-1: Evolution of the industrial paradigms
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7.3.2.2 Advantages

Industry 4.0, also known as the smart manufacturing and cognitive
manufacturing (Fettermanret al, 2018; Xu, Xu & Li, 2018), makes possible the
exploitation of the massive volume of informatiomeated during the dayo-day
operations. Industry 4.0 is eb&ed by a combination ofntelligent sensors data
analytics and fast communication Due to the rate of new data creation and the
heterogeneity of this one, data sharing, and analysis might bepémmand specific
targeted systems might be developed tolyuexploit the potentiality of Industry 4.0
paradigm. Data science and analytical models with-tiea@ communication and high

degree of automation are the main tools used to extract insights fdana.

It is widely accepted that the impact of Industry 4®the organizations working
environment will go beyond the mere evolution of the current ICT systevesy
business modelsew professional rolesnew partnershipsnew capabilitiesare going

to emerge at both interand intra organizational level (XXXu & Li, 2018).

One of the main advantages of Industry 4.0 is the creation of a imtégrated
environment, where the geographical boundaries fade away and different plant in
different geograpttal regions are going to be interconnected anidgrated creating a
single environment which proliferasof heterogenous and voluminous amount of data
sources, applications, platforms and standards (Xu, Xu & Li, 2018). Thus, Business
Process ManagemenBPM) will play a fundamental role in this onggichanging. In
fact, BPM might support the organization strategic goals aligning resources within the
company and across its supply chain, pulling towarohtegrated, flexible, automated,
efficient and effective management of daily operations (Fetternraret al., 2018).
Indeed, the goal of Industry 4.0 is the enlargement of horizontal, vertical andaend

end digital integration among organizations.

According to Xu, Xu and Li (201Bprizontal Integration refers to the
“I'ntegrati on oems usddden the differert stages bf The manidacturing
and business planning pr oc e s\Vercalntegrdatidni n a co
is concerned it i s def i nedystanss atithe diffefentnt egr a

hierarchi.28p). | evel s” (p
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Eventually, regardingndto-End Digital Integrationit is the

“iIintegration throughout the engineering
worl ds are integrated acrimand acess piffecestuct ' s

companies, whilstalsoncor porating customer requiremenit

In conclusion, the implementation of Industry 4.0 brought several improvement
to company processes such as: (1) advanced communication thanks to the- Cyber
Physial Systems; (2) higher consistency among thedpct-process system thanks to
the increasing in data utilization and digital engineering of products; and eventually (3)
rapid product innovation thanks to modular simulation and modelling techniques and
decentralized flexible production units (Brettelri€derichsen, Keller & Rosenberg,
2014).

In addition, other benefits can be identifiedcéording to Sauter, Bode and
Kittelberger (2015) and Lastial.(2014), the main potential benefits for the users abDl4

applications are:

1 Cost reductionis achievedmainly through an increase of automation and
improved efficiency;

1 Flexibility allows to companies to react optimally to fluctuations in orders and
capacities;

1 Intelligent (or predictive) maintenance concepase aimed to optimize stability
and quality assrance;

1 Increased turnovethrough opening up new markets with appropriate products

and services or improved sales processes

The aboveamentioned authors underline also how the operative changes
brought by Indistry 4.0 have a great impact on the future operative and strategic
performance management of companies. As demand becomes both increasingly flexible
and volatile, this caresult inplanningandbudgetingprocesses becoming less relevant,
while the focuds going to shift more tprognosesandforecasts allowed by extracting

information from data collected.
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In the field of reporting, machineto-machine communication enables the
approach for reatime portrayal of production and current machine statesdhgh
automated realtime feedback. Operative and financial performance management can
take place more directly thanks to new methasd procedures, and the time loss from
data collection to data provision and the subsequent reaction will be reduced

signifcantly.

In order to provide a quantitative understanding of the potential worldwide
impact of Industry 4.0, the authors Rif3manordnz, Gerbert, Waldner, Justus, Engel
and Harnisch (2015) analyzed the outlook for manufacturing in Germany and found that

the fourth wave of technological advancement will bring benefits in four areas:

91 Productivity. It is predicted, during the next fiie ten years, an increasing of
productivity across the German manuf act
billion.

1 Revenue GrowthThe demands of Manufacturers for enhanced equipment and
new data applications, as well as consumer demand for a widertyaoie
increasingly customized products, will drive additional revenue growth of about
€30 billion a year.

1 Employment The growth will lead to a 6 percent increase in employment during
the next ten years in Germany. However, different skills will be requindeed,
there will be a lower request for repetitive, legkilled works while it will surge
the demand for IT experts and mechatronics.

1 Investment Adapting production processes to incorporate Industry 4.0 will
require that German producers investabe €250 bi |l l i on duri ng

years (about 1 to 1.5 percent of manuf ac

7.3.2.3 Challenges

Even if the advantages and opportunities Industry 4.0 brings along, many
companies are still unable to fully exploit the potential of Industry difatives. This
might be given by several reasons as technical challengesnoi-mature ICT

infrastructure to support integration and digitalization; (2¢alability of data which
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enormous volume might be difficult to manage; (3) difficultiesnplementing effective
data analysigechniques; and (4ack of a standard approachf integration (Xu, Xu &
Li, 2018).

Beside these, some other elements should be taken into consideration such as
the investmentrequired Indeed, as reported by Fettermann dt €018), implementing
Industry 4.0 paradigm requires relevant capital expenditure to install the necessary

technology, thus reducing its attractiveness.

Moreover, the security issue has to be consider€gbersecurityis becoming
more and more relevantni Industry 4.0 context, where confidential information is

shared, and items are controlled remotely (Xu, Xu & Li, 2018).

Furthermore, the development of an evolvedlture and mindsetthroughout
the organization may bdlifficult and might represent a potsgially destabilizing
drawback (O Keeffe, 2017).

Eventually, the business side should not be overlooked. The development of
reliable and stable information systemand business processes which substitute the
actual, cosistent and vetted information systemmight represent a high barrier to
overcome. Complexity and risks in this process might be unacceptable and costly,

sl owing down or blocking the company i nnova

7.3.2.4 Characteristics

In order b implement Industry 4.0 applicatiomsd concepts, so called enablers
are required. These enablers are mainly software innovations or combinations of
software and hardware developments. These new technologies are going to be
explained in the next chapteMore in depth, firstly the main buding blocks of Industry

4.0 are going to be describes. These are Internet of things and Bylysical Systems.
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7.3.2.4.1 Internet of Things

Internet of Things (IoT) is a new technology trend which is gasigrgficance
attention in the last decade and itd@efined by International Telecommunication Union

as

“a gl obal infrastructure for i nf or mat
services by interconnecting (physical and virtual) things based on, existing
and evdving, interoperable information and communicatione c hnol ogi es”

(ITU, 2012).

Thus, 10T is a network of physical objects which exploits the integration of objects
and items with intelligent and communicating sensors. This paradigm, thanks to the
capabilityto gather, process and share data, enallesgibility, scalability, agility and
ubiquity in fields of massive scale multimedia data processing, storage, access and

communication (Kobusinska et al, 2018; Stergiou, Psannis, Kim & Gupta, 2016).

The 1oT core innovation process consists of combining phyaiwldigital
components to create newprduct s and business model s. T
evolves beyond its physical function and embrace an IT enhancement which allows a
global accessibility to it, furthermore, even more value can be created if the toisjec
now capable of integration with laroader network of Things (Wortmann and Fluchter,

2015).

The latter case consists of a basic principle of 10T, which is the connection of
single items to a network in order to work both individually and in a broader
environment. Thus, the system is basedM2M (machineo-machine) communication

characterized by automation and decentralization (Stergiou et al, 2016).

loT is majorly empowered by three types of technologies: RFID, Wireless Sensor

Networks and Ubiquitou€omputing

Internet of Things is dirély connected to the use oRFID(Radio Frequency
IDentification) technology. Indeed, through the connection of the RFID reader to the
internet it is possible to track in real time an object by its tag identificafimao, Linh &

Lu, 2017; Landt, 2005; X¥u & Li, 2018).
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TheWireless Sensor Network@VSN) might be considered as the evolution of
RFID systems. In fact, they consist of radio frequency receivers and transmitters, as RFID,
but with networking, communicate and cooperating capabilities whidioost the

opportunities provided by IoT.

Eventually, Ubiquitous Computingconsists of the seamlessly integration of
virtual computer model with physical objects. This technology is enabled by smart
devices which areapable of integrating devices, orgaations and data for data

sharing, data exchange and real time monitoring (Xu, Xu & Li, 2018).

loT presergitself a highly technological, autonomous and complex environment

where different types of integration are alved, and several systems works togethe

loTcan be considereds the new major step in technology, promising disrupting
functionalities in several sectors, from private to business. In this review, the focus will
rest on the business application of loEven if the I0T paradigm is still @s infancy,
many applications are yet a reality or they are easily foreseeable for the next future as:
traceability, intelligent transportation, automation, smart manufacturingndprocess
management Its applicatios embrace sectors such as: health, spart, production,

home automation, etc. (Stergicet al, 2018; Wortmann and Fluchter, 2015).

As stated by Wortmann and Fluchter (2015), executives cannot ignore the
opportunities and threats brought by IoT and theayvit is going to reshape the
boundaries of departments, of the company itself or eve the whole industry. Indeed, at
operational level strong challenges are going to be faced because of hardofaneare
integration, as: Aftessale support will probably beisrupted by the characteristics and
new operations allowed by connected products; Marketing will face the arising of new
tools and levers given by the higher communication allowed; R&D will strongly
influenced by the integration sensors and communicatgystems in their products
following new design principles and with a deep integration between physical and digital

entities.

It is arguable that even the finance department will not pass untouched by IoT
revolution. Reatime communication and monitoringand new performance
management systemsight strongly transform the actual finance department and

CFO"s role and way of doing.
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7.3.2.4.2 Cyber Physical Systems

Cyberphysical systems (CPS) are the stftéhe-art cloudbased architecture.
CPS can be defined as tairchical architectures where physiaathjects communicate
with computing in a cyber layer. The interaction involved in CPS requires Big Data
operations as sensing, storing and processing massive and heterogeneous data (Igbal,

Doctor, More, Mahmud and Youfk 2017).

In cyberphysical systems eironment physical and software components
deeply intertwine and virtual space and physical reality are deeply connected. As a result
of this process, new type of agents will be required (physical, software, humag)nge

though technical and business fttions (Xu, Xu & Li, 2018).

The CPS is a direct consequence of the integration of objects with sensors and
software, thus the implementation of Internet of Things. Indeed, the elements of 10T

constitute the Cybephyscal system (Boyes, Hallag, Cunninghaard Watson, 2018).

The difference between loT and CPS might seem fuzzy, confusing and

overlapping. Thus, it is necessary to uniquely identify each other.

When talking about l0T is intended the network of items, maes and products
workingtogether and individually addressable (Calvaresi, Marinoni, Sturm, Schumacher

& Buttazzo, 2017; Xu, Xu & Li, 2018).

As far CPS is concerned, it is defined as the twining systems of physical
components and their virtual twin. It wolves areaktime communication between
physical and virtual environment enabling automation and high degree of control
(Boyes, Hallag, Cunningham and Watson, 2Q@Eyareset al.,, 2017; Xu, Xu & Li, 2018).

In conclusion 10T is an enabler of CPS andsCtemancer of 10T potential.

What really differentiate Cybephysical system from traditional ICT is the real
time communication between the physical and digital environment, indeed the focus of
CPS is the control of physical processes (Boyes, Hallagjnglam and Watson, 2018).

The CPS is monitored through the use of Industrial automation and control systems
which differentiate form the traditional control systems by the degree of integration

with the whole system.
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Because the finance departmentags a key ol e i n company’s pe
monitoring and management, the implementation of rdmhe highlyinformative

systems should be a CFOs’' prerogative.

Cyber physical systems suffer of two main issues: safety, due to the information
involved during tle transations and energy consumption. Big Data analytics and
computational intelligence might effectively tackle these problems (Igbal, Doctor, More,
Mahmud and Yousuf, 2017). Thus, the best response from a digitalized environment is

given when the concuent expbitation of several systems and techniques is applied.

7.3.2.5 Tools

Once defined the main building blocks of Industry 4.0, it is possible to discuss the
tools involved in the creation of value within this paradigm: Cloud Computing, Big Data

and Analytts, Artifcial Intelligence; and Robosi®rocess Automation.

7.3.2.5.1 Cloud computing

Cloud computing is a computing paradigm enabling ubiquitous convenient on
demand access thought internet to a shared pool of configurable resources (Kobusinska
et al, 2018. It is a nework-based environment which allows the sharing of data
regardless their physical location (Subramanian & Jeyaraj, 2018). In cloud computing
paradigm, data are stored, managed and processes through services enabled by

software, infrastructures andomputing platforms.

Cloud computing is characterised by four deployment models (Hybrid,
community, private and public) and three service models (PAAS, IAAS, SAAS)
(Subramanian & Jeyaraj, 2018). The deployment models define the accessibility to
different users; br instance, a private cloud service is available just to an organisation
while the public cloud service is open for public use. As regard the layers, they define
the type of resource make available from the server provider. In IAAS (Infrasewadur

a Sevice) it is possible to manage the hardware resource of the systems, e.g. storage
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capacity. In SAAS (Software as a service) it is possible to use programs and applications

remotely, e.g. Word online.

Cloud computing is aimed at providing accesthe information and data from
anywhere at anytime with a restricted or absent use of hardware equipment. More in
detail, cloud computing allows to mobile devices to be more powerful in terms of
storage capacity, power, memory, energy and context awassri8tergpu, Psannis, Kim
& Gupta, 2016).

In modern companies, where availability of information is a key resource for
decision making process, cloud computing represent a solution for data exchange and
storage, providing accessibility to large amounttdiegeneals and upo-date
information (Xu, Xu & Li, 2018).

According to Ogiela (2015), financial data management in the cloud has the

following advantages:

1 Streamlining the management process and accessibility of classified data;

1 Reduction of costs;

1 Remot workingopportunity;

1 Better data collection.

Furthermore, according to Xu, Xu & Li (2018), the cloud computing paradigm
offers high performances and low cost in computational performance and data

management.

One key issue of clouding is given by cybarsgc(Xy Xu & Li, 2018; Stergiou,
Psannis, Kim & Gupta, 2016). As Subramanian and Jeyaraj (2018) argue, cloud computing
is still incomplete regards cybersecurity, and both data stored and data transmitted are
subjected to threats. This issue is not negiplie corsidering the fact that companies
might rely on cloud to manage valuable and confidential information which corruption

or theft might mean heavy loss for the firm.

In fact, as affirmed by the Eng. Solbiati (Managing Director at Accenture and
interviewedaxe x pert advice), “Cloud computing tecl
relevant within Finance function due to reluctance toward this technology since there

are worries related to the security of dat a
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As Ogiela (2015) states, persomta, financial information, strategic data,
competitive market data, new technology information are exposed to leaks and
corruptions due to lack in data security. To solve this issue, data protection algorithm
uses cryptographic protocols to secure inf@ton, however, the solution applied not

always guarantee the data security.

Other issues, more than cybersecuritigat might affect cloud computing, such

as (Stergiou, Psannis, Kim & Gupta, 2016):

1 Delayas the latency between the time involved in offléag the computation
and the cloud returning the results;

1 Privacy indeed confidentiality and authentication mechanism reliability are one
of the main drawbacks when switching to the cloud;

1 Performancesnight be inferior respect to the original application;

1 Internet connectionreliability.

Thanks to the introduction of Cloud Computing technologies it will be possible
to replace the outdated, fragmented, and inflexible legacy systems of record intragucin
standardization, flexibility, cost reduction and cealization. CFO should proactively be
involved into the Cloud computing development process to correctly introduce

standards, manage fl ows and face cybersecur

7.3.2.5.2 BigDataand Aralytics

In the modern world, data are generated at arcredible and always growing
rate. As sustained by Willcocks, Lacity and Craig (2015), social media, business analytics,

mobile and clouding are proliferating at an accelerating rate fit.

“Bi g sDathae inext natur al resdboyriBMeCEOi s t he
Ginni Rometti in 2013 (Igbal, Doctor, More, Mahmud and Yousuf, 2017). Indeed,
nowadays data are generated in every sector involving the use of information

technologies and they might allothie creation of considerable value for the user.
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BigData includes not only internal data, but also external data (possibly made
available in real time) that could help to provide the forwdodking information

necessary for predictive and prescripti@ealyses (Huerta & Jensen, 2017).

For this reason, du® the massive volume of data produced, for example, by
l oT, firms’ i nterest in Big Data as a mean
of data from different sources is surging (Kobusinskal, 2018). As argued by Xu, Xu
and Li (2018), just the hetogeneity and volume of data produce by manufacturing
plants makes them complicated not only to exchange but mainly to process. In this
sense, Big Data anlysis is becoming paramount for the creativalee from the data
collected. To monitor, manage apdocess these data elements as confidentiality, data
verification, authorization, data mining, secure computations and Big Data tools are

becoming always more relevant (Kobusinskal, 2018).

The man features of a Big Data system can be defined byfitleeVs (Igbakt al,
2017):

1 Volume:it refers to the massive amount of data managed;

1 Velocity:it refers to the speed at which data are managed;

1 \Variety: it refers to the various types of data colledt (sources and
structured vs unstructured);

1 Veracity:it measures the degree of confusion or noise in the data collected;

1 Value:it refers to the value created by the data.

A Big Data system is made up by two major components: Big Data and Big Data
Analytics. As stated by Chen, Chiang and Storey (2012grtheéBig Datausually refers
to the stage, processing and management of large and complex datasets which requires
pecular techniquesBig Data Analyticsefers to the techniques used to process Big Data
and extract meaningful insight. Big Data Analytadsetadvantage of several techniques
and algorithms with the aim of identify hidden patterns and correlations among datas
characterised by high level of complexity. For example, statistical model such as
multivariate statistical analysis, regression, tacanalysis, clustering, and discriminant

analysis that have been used successfully in various business applicatiensC@iang
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& Storey, 2012)Machine Learningapproaches,Computational Intelligence Deep
learning and Evolutionary algorithmsare someexample of the techniques which are
gaining relevant attention in the last few years from practitioners and academnjoal (I
et al.,2017).

The data harvested by Big Data comes from a broad range of sources and types:
from e-mails to pictures to psycholagal data this allows to run analysis as the one

discussed previously which were inconceivable at the beginning of the new millennium.

Big Data and Big Data Analytics are one of the major concerns of several
organisations. For instance, businesses can gak@anta@ of this data to better target
customers and identify hidden demands and preferences, doing so, better and more
satisfying product and services might be deployed. In this direcBentiment analysis
is a very useful techniques aimed in imprayproductand ser vi ces by i dent
opinion, evaluation and affective state. As reported by Igitadl. (2017), Sentiment
anal ysi s i's aimed at “ f avolumie iddataa i iordeg tot he prr
aut omatical |l y i deongandfiéglings tbwardsuspeeific preducts\aradl u at i
services”’ (p. 9). Data coming from Faceboo

information about cognitive and emotional state of users.

The complexity surrounding the Big Data is very high and depends on several
factors: the complexity of causadffect relations, the request for high performance
communication system to synchronise data and computational power to analyse them
simultaneously, the unavoidable level of imprecision and uncertainty of data. Indeed, as
Igbaletal. (2017) states, Big Data are affected by several noise and disturbs coming from
the data sources. This noise might create high levels of uncertainty and outliers. Big Data
Analytics techniques should consider these challenges and handle ttieatiedly. For
instance Fuzzy systemdased on natural language fuzzy rules, have proven their ability

to deal with this challenge.

Big Data Analytics techniques are changing the way data are treated, and
techniques as data management, which are useddiect,process and store datare
evolving towardSmart Data Managementvhich integrates the precedent processes
with cognitive analysisCognitive analysiserves to determine the meaning of the

analysed dataset through the interpretation of their semtia conent. These kinds of
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analyses are brought forward to understand when the data are defined as relevant for
the company development or not. Because the cognitive analysis leads to the process

understandingit is more exposed to the risk of theft (@, 205).

In conclusion what happenin cognitive financial data management is the
analysis of data interpreting its meaning. This process is supported by computer

intelligence.

Furthermore Big Data has fueled the growthwabualization toolsadoptiondue
to their ability to communicate the results of complex analyses in a language that
managers can quickly comprehend. In comparison to tabular results, a visualization is
worth a million numbers. Visualizations have enabled the transformation of Big Dat
into adionable, decisiorrelevant knowledge with data driven orientation (Bendoly,
2016; Huerta & Jensen, 2017).

One of the strongest potential growth among options for big data analytics is
projected for Advanced Data Visualization (ADV). ADV is a naal fit for big data
analytics. ADV can scale its visualizations to represent thousands or millions of data
points—unlike standard pie, bar, and line charts. ADV can handle diverse data types and
then present anal ytic dadtenedin®btcompterssreers t hat
(Russom, 2011).

Thus, as easily predictable, it is possible to suppose a strong impact of Big Data
and Big Data Analytics in finance depart mer
and insight might be discovered throughet availdility of more data and the use of

innovative techniques to analyse them.

Moreover, it is necessary to consider the big picture made up by the whole range
of digital technologies emerged and emerging in the last few years to fully exploit the
possbility given by Big Data. For instance, technologies such as Cloud Computing enable
Big Data benefits though the storage and processing capabilities for Big Data Analytics.
Indeed, better performances were reached when cloud computing is used to run Big
Data Analyics (Chang & Wills, 2016). Furthermore, Artificial Intelligence and Machine
Learning is used to support decision making from the information extracted (Jarrahi,
2018).
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7.3.2.5.3 Business Intelligence and Analytics

When talking about Business and Indusitdnalyics (BI&A) usually it is referred
to “the techniques, technol ogi es, systems,
that analyse critical business data to help an enterprise better understand its business
and market and make timely businesscde s i(@hansChiang & Storey, 2012, p. 1166).
thus, BI&A include business practices and methodologies applicable to different

departments, form ecommerce to market intelligence.

BI&A was born in 1990s and passed through three main stages from thdesb c
BI&A 1.0 to the BI&A 3.0 that it is possible to see today. The different stages are
characterised by the type of data used and techniques exploited to support business
operations and decision making. Bl &A 1. 0
colleci on of structured data from the various
Kao, Yang (2014) the collection of historical data about the industrial environment can
be harvested through big data and transformed into usable information through
predictiveanalysis and visualization tools. Reporting tools and graphics were simple but
effective way to visualize key performances of the firms. Statistical analysis, clustering,

regressions and predictive modelling were the main techniques appliedsistige.

Successively, a revolution happened in 2000s when internet became a relevant
aspect of businesses and direct contact with customers was possible.Biefenvas
born 2.0 and in this period raised methodologies as web intelligence, web analytics a
social media analytics to collect unstructured content about the crowd though web
applications and website. In this stage Google Analytics represents a key toolko trac

online activities of users and customers.

During the raising of mobile devices,|B§ and interneenabled devices started
a new period in BI&A: the BI&A 3.0. this new stage begun during 2010s but many
applications and techniques to fully exploit the tpntiality of this stage remain
unknown and the focus of practitioners and academgyet on this aspect (Chen,

Chiang & Storey, 2012).

S
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Today the interest about BI&A is focused into five critical areas: Big Data
Analytics, Text Analytics, Web Analytidetwork Analytics and Mobile Analytics (Chen,
Chiang & Storey 2012).

Key aspects fathe development of a useful analytical system are (Nalchigar &
Yu, 2017): (1) Selection of the right algorithm; (2) Criteria to evaluate the algorithm; (3)

Data setting; 4) Objective of the analytics; (5) Data selection; (6) Resource allocation.

These aspcts are thought as key because of the strong impact they have on

scalability, understandability tolerance to noise and missing values of the system.

Moreover, Bl technolgy enables operational business intelligence, which is
focused on measuring and moaitng performance of business operations in real time.
In fact, most operational Bl implementations collelztta in real timeto refresh real

time management dashboardsygsom, 2011).

BI&A might bring considerable value to the firm, especially where idecis
making processes are run. However, the advancement of analytics and machine learning
might bring to difficulties in designing analytical solution because of lackperise,
thus it is fundamental to develop the right capabilities to manage Bl&Aessst
(Nalchigar & Yu, 2017).

The author Wright (2010) includes Business Intelligence in the main technology
trends a CFO must know. Since the era of assessing finandiatnp@nce only on an
annual basis and checking the numbers just when someone getsttdbk office is
gone, today executives, and increasingly key finance personnel, need the numbers at
their fingertips anytime, anyplace, anywhere. Therefore, the adoptidnmobile
reporting and/or mobile business intelligence allows to deliver this dataconsumable
format to sophisticated devices such as the iPhone, BlackBerry and other personal digital

assistant (PDA) devices.

Data analytics techniques are fundamahtto finance department to add
significant values for the organizations. Indeed, thgghts coming from BI&A and Big
Data might help impredicting outcomesand better understand correlations among
variables. Because of this paramount importance, ieuired to finance department

to master analytics capabilities and Big Data technsque( O’ Keef f e, 2017) .
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7.3.2.5.4 Atrtificial Intelligence

When talking about Artificial Intelligence, it is usually referred to a wide world of
many variation andapplications which have in common the basic feature of being
intelligent systems with the ability to thirknd learn. The Al family technologies is seen
as an unstoppable disruption in automation of human tasks, and the deaisaking

process might be thenost influenced field (Jarrahi, 2018).

One of the main Al system developed today is Watson IBM. Itscapiphs vary
and its influence in some sectafise. Health cargis surging (Jarrahi, 201&I systems
possess an exception ability to learn and mwng themselves, because of that their
application in knowledgéased sector, once proper to just humamind, is widely

spreading (Jarrahi, 2018).

As proved by the partnership between Ksparov and IBM Deep blue in 1980s, Al
and human mind are different ireasoning and complementary for the achievement of
a better decision making. This is also proved in lheedire sector, where the integration

of humans and Al brought in reduction in diagnosis error rate (Jarrahi, 2018).

To better understand how it is psible to improve the decisiemaking process
through the collaboration of human mind and Al, it is necegsaunderstand how they
process information and dat a, t hus, how

involved during the decisiemaking proess.

The decisiormaking process is often dived into two main categorasalytical
and intuitive reasonng. The former is characterised by logical reasoning, modelling,
data collection and data analysis and it is more suitable for Al. On the other tiend,
decisionmaking process is not always driven by logical reasoning, instead it psesent
itself as a sutonscious breakthrough, the sm@lled intuition. Intuition is given by many
factors among which, imagination, sensitivity, ruination and creativifg.the capacity

of transcending the ordinarevel logical thinking (Jarrahi, 2018).

Al systersbetter support analytical decision making, whileey are less capable
in unpredictable and uncertain situation. While Al reaches remarkable results inllogica
thinking, human mind is unbeatable when common sense and intuition should be used

to face an uncertainigation. When uncertainty is present means that cawffect

t

h
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relationship is not clear due to a lack of information. Al can support decision making
processes in uncertain environment through the predictive analysis. The predictive
analysis is an anlysiaged on probability and datdriven statistical inference aimed at

generating new information for the decision maker (Jarrahi, 2018).

While humans ee superior in intuitive decision making, driven by experience,
creativity and personal attitude which aparamount in situation of high uncertainty, Al
has overtaken human in case of highly complex problem where the amount of data to
consider and procesis massive and beyond the human capabilities. Al might help in

better defining the causeffect relationsips (Jarrahi, 2018).

Given all these factors, it might be argued that synergising the Al superior speed
in data analysis and human intuitive judgenhand insight is it possible to obtain great

improvement in decisioimaking quality.

Al exploisa seriesof tools, technique and algorithms which give birth to neural
networks, pattern recognition, deep learning (natural language processing, machine

learning and machine vision) and machine learning.

Igbalet al. (2017) definesMachine LearnindML) as an apmach to model data
in order to manage unforeseen events. Machine learning techniques consist of:
regression techniques, clustering approaches, dengstimation methods and

dimensionality reduction approaches.

An interesting subclass of Machine Learnirsy given by Computational
Intelligence,a term used to identify information process systems aimed at mirroring the
human reasoning. The importance obr@putational Intelligence is given by the
capability of these systems in solving high complex and uncepiaiblems. To do so,
Computational Intelligence takeadvantage of techniques which are nattirespired
and resulted effective in solving problems evh traditional analytics failed (Igbat al,

2017).

Machine Learning and computational intelligence aggmhes might be used for
multipurpose intelligent data analysis and as decision support systems for several

business applications characterised by sias amount of complex information.
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Another algorithm which is gaining attention Beep Learning Indeed,this
approach, inspired by biological behaviour, provides computational modelling
techniques for addressing speech perception and objeobgnition. Deep Learning can
offer tools to model large datasets with significant dimensionality and spatial and

temporal correlation.

In a world where Big Data relevance is growing and where the real nature of data,
correlations and causeffect relatiomships are highly complex and not clear, the
development of a system to effective model data and patterns to undecstdme
current and future situation of a system, adapt to new situation (including new

accounting or tax regulations) is crucial toruna®i ness (O’ Keef fe, 2017

7.3.2.5.5 Robotisprocess automation

Back office has challenged many sectors, from telecommunoitdt financial
services, to reach performances and cost efficiency. Usually, back office issue has been
faced through five main levers: centralisation, standardisation, optimisation, relocation

and technology enablers. A sixth lever has been recently diddletomation.

This last one is gaining a high attention in the last few yearf@btics Process

Automation (RPA) seems to be one of the prominences.

RPA is a softwarkased solutionandispp | i cati on consists of
able to do the worlpreviously done by people. RPA is well suited to replace humans in
those activity which requires collection of inputs, processing of the data and elaboration
of a record. Thus, standard and r@uized activities seem to be the best point of arrival

of this technology.

RPA interacts with several computer systems to reach predabbgctives. The
robot, as observed in many other sectors, can do the work better, faster and cheaper
than the one doe by employees. Moreover, the implementation of RPA bringheo
liberation of employees from routinized tasks allowing a focus onnoominized and

morevalueadded tasks (O Keef f e, 2017; Willcocks
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RPA technology is definedas “ | i ght wei ght” | T system, w
systems wthout the need to create, replace or modify existent platforms. Its interaction
with the firm' s computer systems happen on
operator does, the interactip software are not touched by a programming logic

viewpoint Willcocks, Lacity and Craig, 2015).

Respect to RPA, BPM requires strong investments and programming capabilities.
RPA is thought to integrate BPM and thanks to the high accessibility due to low
investment and capabilities required, it allows a higher sgreat hr oughout ¢ omp.

processes than BPM does (Willcocks, Lacity and Craig, 2015).

Willcocks, Lacity and Craig (2015) proved that the RPA was able to solve the
better, faster for less dilemma iseveral sectors where it has been applied such as:

Telecommuication, Oil&k Gas and Pharmaceutic.

RPA might be applied in finance department to develop information from the
rough data coming from the different sources, allowing employees and manager to

focus of just on strategic consequence of the results.

In a wold characterised by Industry 4.0, it has been observed a reduction of
finance department dimensions. Indeed, the roles inside it are going to deeply change,
routine and repetitive works will diggear thanks to the introduction of Robaosic
Process Automatin while highwage and knowledge intensive workers will increase
their presence, adding always more value to the function enabling better business,

partnerships and strategies (O Keeffe, 2017

7.3.3 Disruptive forces

In this chapter, the disruptive forces agming to be described. The disruptive
forces aim to explain how the contingency factors impact on the role of Chief Financial
Officer. If the contingency factors can be considered the root caube evolving role
and its consequences can be considersdhee effects. Therefore, th@isruptive forces
want to analyse the logic behind this causigect logic in order to provide a better

comprehension of this research.
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A further step has been delaped in order to go more in depth with the analysis.
The disuptive forces have been divided into external and internal ones. eiternal
disruptive forcesunderline how the contingency factors have impacted over the
external markets, industries and basss environments. Thus, these disruptive forces
are supposedo have an indirect effect toward the expanding role of CH@ internal
disruptive forces outline how the external markets, industries and business
environments have directly impacted over tleternal structure, professional roles,

responsibilities, sks within the enterprises.

In this sense, the disruptive forces represent the bridge connecting historical
events (contingency factors) to the evolution of the professional role (organizatidn
CFO).

This following classification of disruptive forcgarts from the assumption that
internal organizational transformations are moved by external factors and events. This
is not always completely true, but it has been assumed in order to proviceuaal

relationship between external and internal factqRcture 7-2).

EXTERNAL

DISRUPTIVE
FORCES /

INTERNAL
DISRUPTIVE
FORCES

CONTINGENCY FACTORS
BUSINESS ENVIRONMENT
ORGANIZATION AND CFO

Picture7-2: Forces' flow

Therefore, in the following chapter the forces, originated by contingency factors
previously described, are provided in order to complete the picture of the contex

which the CFO evolved toward the last stage.
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7.3.3.1 External disruptive forces

In a 4.0 wodl, the evolution of digital technologiesffers huge opportunities
for organizations to enter new markets, transform existing prodGaet&l define new
business mode. Therefore, organizations have to take the impact of digital into
consideratiorn developng strategy, including understanding where opportunities and
threats lie. The corporate strategy delivery needs to be supported by digital
technologies, in ordeto improve efficiency and enhance performances. Particularly,
finance leaders who are focused growth seem to be embracing digital faster than the
rest (Schmidt, 2016; Kraus, 2016).

The new technologies have led tpeoliferation of datafrom differentand new
sources of information. New huge volumes of data have increased the relevance of
processes related to Information Management, such as data collection, data analysis,
data usage, data storage. As they upgrade technology and move tolotmed systes,

thus, finance departments have access to more data than ever before (Kraus, 2016).

One nav source of data is represented by the social media. &osion of
social media usegenerated a large quantity of data that companies can exploit to
measure andnanage their performance, addressing the need for a new performance
measurement system. In@el, social media indicators provide additional information
respect to the traditional sources adopted in performance management systems
(Sidorova, Arnaboldi & Raed | i 2016). As affirmed by the
suppose the application ofata from social media by CFOs. For example, the value of

the enterprise or the product i1itself could

Therefore, the world we | in is much more connected than before. However,
hyper-connectivity generated by new technobies should be well managed, since a

data breach can lead to a disastrous domino effect on the enterprise value (Kraus, 2016).

Therefore, managers have to focus bow to tackle nevecyberthreatsin order
to protect valuable data assets and systems ofirtherganizations (Kraus, 2016;

McKinsey, 2017).
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Moreover, Big data is not a clear and transparent source of information.
Therefore, in order to fac@ncertainty aound data managers within organizations
have to develop new skills am@pabilities for data mining (Goretzki, Strauss & Weber,
2013).

The development of new skills allows the management and particularly the
accountant profession to be resilient and tacéatheprocess automationdiffusion. In
fact, continuous progress in ditial intelligence and machine learning, coupled with a
growing ability to analyze Big Data, has increased the threat that a large part of jobs will

be computerized in the future (€hins, Stapleton, Stratopoulos & Wong, 2017).

Due also to other factorsuch as rapid changes in customer preferences,
shortened product life cycles, increased competition, organizations have responded to
these challenges through multiple operational angbgly chain practices and strategies
such as lean manufacturing, pullggesses, and customization practices. Even though
these practices are aimed at increasing the responsiveness and cost efficiencies of

companies oper at i o n screasingtamplexity afthe busihesso |
environment from management perspeiste (Wiengarten, Ahmed, Longoni, Pagell &

Fynes, 2017).

The complexity of the business environment resulted increased also as a
consequence of newhallenging and volatile marketsfter financial crisis in 2008,
which led to turbulent and dynamic businessvironments. In fact, the increased
volatility of the business environment makes systematic strategic planning and the
development process of a performance measurement system moificudif than
before, asking for higher flexible and reactive systems aoket changesBarsky, CMA,
CPA, & Catanach, 2013; Howell, 2@ékkola, Saunila & Rantanen, 2016).

In the context of new financial markets, stakeholders increased their pressure
overthe organizations. On the one hand, neggulatory reformswere develogd by
regulatory agencies in order to improve standards and regulation of financial
compliance and disclosure. Managing the increasing scrutiny and complexity of the
regulatory enviroment will be as much about management of relationships as it is

capabilty.

ed
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On the other hand, thgrowing relevance of corporate social responsibility
going to escalate as a major issue for companies, as they respond to new interests of
regulators, cstomers, employees and investors related to triple bottom lpa@adigm
(Kraus, 2016).

7.3.3.2 Internal disruptive forces

The new technologies allow the improvementeaffective communication with
every functionwithin the organization in order to enhance datallection and data
exchange processes among the different deépents. Particularly, technology

connects Finance with the other functiorfSohmidf 2016).

Moreover, communication is improved also vertically within the company.
Therefore,closer collaboratbon between managers and accountants boosted for

strategy aljnment and decisiomaking support (Goretzki, Strauss & Weber, 2013).

In fact, Financéunction is considered as willing and capable to provide more
added value to the decisiemaking and contl. Therefore, digher request for support
in decision makingand ahigher request of controlof business performances are

expected by accountants (Goretzki, Strauss & Weber, 2013).

Businesses that emphasize prudent and new Information Management practice
can make more effective, informed decisions simply becaugbeofitility and validity
of their information. Better access to better information sources leads to more efficient
business processes and a higher likelihood of profitability. In this wagnizations
have to improve and enhance thetlompetitive advantge related to information

management(Green, 2007).

More in general, new accountants need tocus on valueadded activities,
eliminating or reducing the nomalue added ones. In fact, the fat are going to be
computerized by the procesautomation trend in the next years (Sharma & Jones,
2010).

New accountants are also requested to take part in strategic oriented activities

and processes.
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In order to exploit new digital opportunities andgtect the organization from
new players and a@lincumbents, finance leaders need to transpose and embrace a
digital business model (Kraus, 2016). While the process of transforming business models
requires that customer experience, consumer segments asttibution channels be
reviewed, the introductn of innovative business models poses also new requirements
to employees’ competences (Altukhova, Vasi

become actively involved ie-evaluation and innovation of buisiess models.

In fact, from a corporate levelgospective, organizations need to be flexible and
to adapt their strategy to changing competitive dynamics, differing customer needs,
emerging technologies and a changing regulatory environment. In shost,rteéed the

definition of an agile strategyKrats, 2016).

Finally, theintegration of data and performance management to business
strategyis required in order to be holistically aligned among the different departments

within the company (Kraus, 2016).

7.3.4 Rad towards digitalization

The contingency faots and their impact through the abowaentioned
disruptive forces introduced the enterprises toward the digitalization of their processes
and operations. In this subchapter, the consequences of digitalizatothin

organizations are described.

The trendof digitalization increased the relevance and the focus over the
management of thelnformation Technology functionand its resourceswithin the
organizations. The management of IT function and the impactligitalization on
business processes are goirglie presented with a bottorup perspective, from a

functional and business level to a corporate one.

Today’' s business environment i s turbul
this environment, more aa@unting information is required on an dtbc bass, in a
timely manner, and with various levels of detail. This provides explanation on why

companies have started investing on IT resources like the implementation of proper

en
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Accounting Information Systemdn fact, it represents an important resource fany
organization and its outputs relating to financial performance contribute to setting
tactical and strategic directions for the organization. This dynamic environment also
requires organizations to adjustontinually their Accounting Information Systeim
maintain the fit to the real world. Indeed, the accounting processes are becoming more
complex, and capturing the accounting events and activities of the real business

environment is becoming increasingligallenging.

In order to face these challengdgbe authors Prasad an@Green (2015) suggest
in their research that organizations need to develop a dynamic Accounting Information
System capability. It can be developed through the synergy of three mainatenges:
having a flexible Accounting Information System, a complemgrasiness Intelligence
system, and accounting professionals with IT technical competency. A dynamic
Accounting Information System cap,dld!l ity
and reconfigure its competencies to reorganize swiftly the antiag activities and

processes.

However, the implementation needs to follow a holistic approach. In fact,
Accounting Information Systems need to be considered as part efpeocialied

resources of the organization rather than standalone ones.

Organizaibns need to have a flexible Accounting Information System, which they
can reorganize quickly to adjust to changing business requirements. To achieve this,
investments in the AIS nedd be a continuous activity. There is a need to shift the focus
from a outine reactive system to a proactive system that contributes to the strategic
intent of the organization. This change would require an Accounting Information System
to be integrated vith other resources that extends and improves the key functionalities
of transaction processing, information reporting, and managing the control

environment.

Moreover, the technical IT skills of accounting professionals can provide an

important competenck hat ensures an organization’ s

keeps aliged with the changing business environment.

Since a dynamic Accounting Information System capability is more responsive to

a dynamic and turbulent business environment, it has beemalestrated that
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developing a dynamic Accounting Information System resowan add value to an
organization, having a positive impact on overall firm performances. This outcome is
possible because a dynamic Accounting Information System capability thritsigh
improved analytical competencies and technically competent accoggrofessionals,

can improve the management of the control environment.

This example from existing literature showed the positive impact on
performances and t ¢thallenges ef dontinumusineestreentsinld.ay ' s
Moreover, the resources with the IT function should be shaped in order to pursue
flexibility and integration with the accounting resources and capabilities in a holistic

approach.

Furthermore, in many casesviastments and decisiomaking in IT are driven

and responsibility of the Chief Financial Officer.

Particularly, when there was no boalelvel Chief Information Officer, many
Chief Financial Officersook boardlevel responsiblity f o r their hfli rm s
managers had to report to the them and not directly to their Chief Executives Officers.
In these case, Chief Financial Officers usually exerted great influence not only on finance
and accounting systems, but also on st@itel T decisions, such as ER§tem adoption,
especially when taking responsibility for IT at the board I¢détbl, Gartner & Duller,
2017).

More in generalChief Financial Officer have increased its role in technology
decisions to such a degree th@hief Information Officer ma®ften had to respond to
the Chief Financial Officer. This relationship demonstrates the need for Chief Financial
Officer to be educated and trained in technology. Chief Financial Officers need to be
proactive in making techrogy decisions for all finaepapplications, ensuring that they
have a financial system that supports the strategic objectives of organizations. The main
financial areas of improvingwith technology adoption are related to these main
processes: facilitatim analysis and decision maginmonitoring business processes,
creation of an information sharing environment, quality of the data collected,
performance measurement, financial reporting and consolidation, budgeting, planning

and forecastingDecker & Singtt, 2013).
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From a corporatgerspective, the organizations have to establish a new strategy
for IT investments, which responds to the desire of the business to adopt technology to
establish sustainable differentiation and drive innovative new processdsle w
providing a secure andst-effective environment support to core business processes.
Neverthelessthe adoption and the implementation of technology often leadsvwm
main concernsthe correct measurement and assessment of IT related projects inpac

and the alignment betweebusiness and IT strategy (Decker & Sinnett, 2013).

The change has been brought about by the increasing importance of intangible
assetsksuch as brands, patents, IT and knrbew. However, thantangible nature of
many of the bendits of technology investmentanakes it hard to have an accurate
estimate of their potential return (Cheryl de Mesa Graziano, 2002). As a consequence,
in many casg the minimum ROI requirement for IT projects is not defined and it gives
the biased appearate of not meeting business case requirements (Decker & Sinnett,
2013). The expertise of the Chief Financial Officer is required to improve and to drive a
betterinv e st ment evaluation and prioritizati on.
context ofdigital technology, it is required to evaluate thawmn-financialimpactrather
than theirmerely financial valuk . I n this sense, Qbredtd Fi nan
assign financial values to qualitative costs and benefits of mitigating compliance risk,
considering the overall competitive advantage gained with the investment. Therefore,
IT systems are increagjly measured on more general and valmented business
metrics in terms of quality, responsiveness

cost efficiency, timago-market, strategic fit (Willcocks, Lacity & Craig, 2015).

The second IT concern &ated to theintegration of business and technoby.
IT systems should enable and support strategic decisiaking, particularly in light of
the current economic downturn where resources may be limited. However, as a result
of the increasing relevance digital impact, the definition of an IT strategynot enough
in this third stage of CFO' s evolution. |In
organization must be tightly connected with the rest of the company. This is achieved,
first and bremost, by establishing an IT strategy thatuByf aligned with the overall
corporate strategy and business plan. To better merge business strategy and
technology, prioritysetting and resource allocation remains one of the top IT issues for

many Chiefinancial Officers (Graziano, 2002).
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IT alignmencontinues to be an important topic in information systems research
and practice because it has been shown to positively impact performance. Alignment
may be even more challenging today as contemporary rmggdions, in response to
environmental dynamisnand digital innovations, undergo tremendous change in their
operational and strategic models. In particular, organizations have increasingly digitized
their operations and processes. This has important icagilbns for alignment. It is no
longerjustamater of alignment between | T functi
strategy; instead, there is a blurring of the distinction between business and IT
strategies, leading to a fusion between them in tfeem of digital strategy Digital
strategy explitly recognizes the embeddedness of IT throughout the organization and
that IT strategy is integrated with business strategy. Thus, digital strategy is inherently
transfunctional, as IT is pervasive in ftioos such as operations and marketing. Hence,
researchers argue that there is a fusion of IT and business strategies, in contrast to the
traditional view of I T as a “functional
busi ness st namisra gnd complekity eof the ybusiness and tecbggl
environment suggest that digital strategy is emergent, iterative, and influenced by

evolving organizational capabilities (Yeow, Soh & Hansen, 2017).

From a higher perspective, the digital strategy adoptrequires and involves
major changes within therganization. In fact, a holistic approach is required in order
to spread the digitalization within the whole company, from function to corporate level,

and to enhance it along the supply chain.

In this sese, dynamic changes in public attitudes and apphes toward
information and digital technology imply that companies constantly revise their core
business activities and transform them into digital ones. Therefore, the process of
transforming business nuels requires that customer experience, consureegments
and distribution channels be entirely reviewed. Thigital transformation is
increasingly approached as the major factor for the successful development of
enterprises. Key trends in digital trangfeation include the growing significance of
custamer experience (customerentricity) and the attribution of a personal nature in
the interaction between the customer and the brand (personification); the
transformation of operation models into flexible améo respond to changing market

conditions and ne cuttingedge technologies (hyper intelligence, informed decision

on

ev
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making, fast implementation); the Internet of Things as a key driver of digital
transformation; the introduction of digital thinking in cavpate culture (Agile and cross

functional teams);the establishment of mulichannel ecosystems which reflect
customers’ personal valwues after analyzing

Vasileva & Yemelyanov, 2018).

As a result, the literature n@ew showed the necessity of organizations of
implementing digitalization, from functional to corporate level, from processes to
strategy definition and alignment among them. Moreover, the Findfgcetion and the
Chief Financial Officer emerged as oneth® more involved components within the

organizatons.

7.3.5 The Value Owner role

In a 4.0 world, business environment has become more complex,

interconnected, fast paced and unpredictable than ever.

As seen previously, digital technologies will reshape itrguand business
models, companies are going tmplement digital strategies, product life cycle is
reducing, bargaining power of customers in going to increase, automation may
substitute manual work while creating new types of jobs and sectors, large r@nadu
data is going to provide insights for vakreation, stakeholders asks more transparency

and disclosure from financial reporting.

In this new context, the Chief Financial Officer cannot be stuck while the business
is changing its nature, digitaligj operations and processeSuccessful Chief Eincial
Officers will be those who proactively shape their role and adapt to the increasingly
complexity. Chief Financial Officers shouldewaluate their own competencies, the
organi zat i ontios, andcarefally @gestde exdernal oiwes siping the

business environment.

The Chief Financial Officer as value owner is going to be described in four
subchapters which will highlight the main traits to be taken into consideration and which

will help in defining the new role and new Finance fuanti
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What is emerged is that Chief Financial Officer role has been disrupted by
digitalisation and the adoption of digital technologies. As a consequence, financial
leader has to act no more as only a busisg@artner, but as the owner of the value of
the organisation. Their leadership attitude and proactive behaviour will drive the

management of all resources of the company toward higher performances.

The identification of the role as a value owner withimetenterprise takes
inspiration from the definin provided by IBM in 2010. In their research, IBM described
the new evolving role of the Chief Financial Officer in the era of digitalisation as a value

integrator.

In their research, value integrators adescribed to excel in two main areas:
Finance dficiencyandbusiness insightThat concept underlines on the one hand their
capability to reduce the complexity of financial operations, implementing common
processes across Finance sstdndardizing data and metric definition; on the other,
how their insghts help to drive operational efficiency, spot market opportunities, react
faster and predict changes in the business environment, through greater levels of
information integration andnalytical capabilities. From this perspective, Chief Financial
Officer is described as driving the integration of information within the organization
(IBM, 2010).

In this research, concept galue ownerhas been adopted.

This concept is aimed to focus the root causes of the growing relevance of the
role of Chief Finagial Officer. The role is expanding because the Chief Financial Officer
owns the value of the organization. This is an intrinsic feature of the nature of the role
itself. In Finance fun@n, it is common to go through with details, to understand
primary @uses of financial performances, looking backword and deeply into the
processes. Therefore, the Chief Financial Officer owns data about the value of the
enterprises. The financial leadeccupies a critical position in any organization, holding
the financal reins of the business and ensuring that resources are used wisely to secure
positive results. In this way, the value owner has a clear and comprehensive picture of
where the value is @nerated, how it is streamed among the different processes and
departments and along the whole supply chain, and how the value has to face

competition in the external market.
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Therefore, while the contingency factors have recently increased the complexity
around Chief Financial Officer, they have also underlined the fundeaheanportance

of the role.

7.3.5.1 Digital impact

More data is available than ever before. It is flowing from more sources,
including vast networks of partners, increasing numbers of intelligent devices across the

value chain, and expanding process automafi@i, 2010).

In the digitalisation eraaftery ear s of moving beyond t hei

of fice” duti es, Chi ef Financi al Of ficers

who use data to drive value, improve efficiency and enable stratege(Wuoe, 2018).

Therefore, t o idl Dfficers ha@ehto eenbrac& mew gechiological

advances, taking into account these main consequences.

Automating nonvalue-added activities. In the near future, new digital
technologies and analytic techniquare going to replace many of the tasks traafially
performed by accountants. The digitization of Finance processes needs to focus on the
automation of nonvalue-added activities. These activities are repeatable, standardized,
or logical operations, suchs routine accounting (for example, processifinancial
transactions, posting and collection of accounts receivable), control and compliance
tasks (for example, external reporting, auditing). The automation of processes is aimed
to cost reduction, produivity improvement and allows employees to fec more on
value added activities. Indeed, as accounting and other routine tasks are going to be
automated, Chief Financial Officer will be involved in more meaningful activities, such
as leading digitalizationtransformation, increasing competitive advage and
enhancing value creation (Richins, Stapleton, Stratopoulos & Wong, 2017; Davies &

Huey, 2017; Accenture, 2018; Huerta & Jensen, 2017).

Getting insights from dataln fact, digital technologies represtan opportunity
for accountants to play a leiing role in problerdriven analyses of structured and

unstructured data and to support data scientists in exploratory analyses to create value.

al
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This is explained from two different aspects: accountants hawe dbvantage of
understanding business, and thare already accustomed to working with structured
datasets and performing data analysis (Richins, Stapleton, Stratopoulos & Wong, 2017,
Huerta & Jensen, 2017).

As a result, finance leaders are increasingrtifi@cus on value creation, relying
upon for hgherlevel thinking, harnessing the power of data, gaining insights from data
analysis, better understanding business complexities. However, they are requested to
develop new skills and competences, in ordeutalerstand and embrace the emerging

technologes.

In this way, Chief Financiafficers play a critical role in the digitalization of their
enterprises. Their new data analytics capabilities can help them make decisions about
investing in technologyacross the organization based on economic valuardbver,
the ability to capture, structure and make better use of data in order to increase the
efficiency and effectiveness of both FinanBenction and the whole companyis
considered the Chief Financial ©fite r ° s gr e at e s strength @caentord, pot ent
2018).

Finally,new developed capabilities to synthesize large and contplata sets
providing detailed analysis of potential investments let them assess plans and strategies

objectively (Accenture, 2018).

Designing digital business naels. From a strategic and corporate perspective,
Chief Financial Officers are increasinglyealsto spread the digitalization within the
whole organization, enhancing the adoption of new technologies to change business
models and unlock new revenue streanin this waythe Chief Financial Officer can be
a driver of the application of data analydidechniques in many of other business
decision processes areas (e.g. procurement, supply chain, operations), acting as a
catalyst for encouraging and drivingethise of analytics outside core finance (Accenture,

2018; EY, 20H).

Managing cybersecurityWith the growing relevance of data and consequently
rising of cyber threats, It 1 s considered a

data assets anohformation systemsin most of the case€ hief Financial Officersave
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become responsible afybersecurity management, within risk management activities.
As part of their risk agenda, Chief Financial Officers have to work together with the Chief
Information Officer to define a governance framework for identifying potential digital
risks, prioritimg and protecting digital assets, and mediating across functional
technology silos to create an integrated approach that drives value creélavies &
Huey, ®17; EY, 20%17Accenture, 2018; Chartered Global Management Accountant,
2016)

As aconsequencé,oday’ s Chief Financi al Of ficer s
than finance and their role has been disrupted by digital innovation, changing their skills

and theirfocus.

7.3.5.2 New set of skills

The challenges facing Chief Financial Officers in their changlieg) naise the
guestion on how prepared today’s finance |
expectations. What emerged previously is that Chief Finandfede@s are required to
build new competences and skills in order to manage large volumesadata and new

digital technologies.

Competences enlargement | n today’ s dynami c busi i
companies are seeking finance leaders who have more thest accounting
backgroundgEY, 2017Johnson, 2015). They need to bukpabilities in key &as in
addition to finance, such as operations, customer and commercial focus, risk
management, business partnering, strategy and transformation in order to revgha
business performances (Chartered Global Management Accountant, 2016; E¥; 2016
EY, 201%

Technical skillsln addition to this process of competences enlargement toward
other areas of the business, Chief Financial Officers have to develop new competences
to exploit new digital opportunities. They require a stronger technology skill set & fac
current challengs. Therefore, datemanagingand advanced analytics are considered to
be a critical c d&paadeRurction(BY, 201GaEY, 2OdlGEY r2016;,w’ s
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EY, 2016; EY, 20T, Huerta & Jensen, 2017; Schmidt, 2016). New sophisticated
analytics, such sacomplex scenario planning and predictive models, will provide a
forward-looking orientation and sharp forecast accuracy. In this way, predictive
capabilities applied to operational systems will improve responsiveness of the business
to a dynamic and chaying environment (IBM, 2010). Moreover, their background and
expertise allow them to turrvalue from data analytics into measurable performance

gains and actions, and to align them with business requirements (EYg)2016

In order to devéop techsavvy acsuntants, who will be resilient to automation,
Chief Financial Officers will have to focus on the following areas: developing business
analytic capabilities, they will be able to identify and extract appropriate data, clean and
transform the data, performdata analysis, interpret results in the context of the
problem, and communicate business implications to stakeholders. They will have to
learn to work with structured and unstructured data of large size using tools (e.g., SQL,
Hadoop, MowgoDB, R, and SA®)at are designed to analyze Big Data; finally,
understanding principles of programming (e.g., an introduction to programming
languages like Python) could help them to develop the ability to learn new emerging
technologies in the future rad be able to commnicate with data and computer

scientists (Richins, Stapleton, Stratopoulos & Wong, 2017).

In the research provided by Accenture in 2018, Chief Financial Officers
recognized the upcoming importance of new digital skills and showed avgoattitude

in learning attending effective upskilling programs.

Leadership behaviorEventually, the expanding role moves the Chief Financial
Officer into top positions of the organization. Moreover, in a time of uncertainty,
volatility and fast paced @nge, leadershipdcomes increasingly significant in providing
vision, direction and inspiration for the Finance function. As recent theories suggest that
great leaders are more often those that practice leadership behaviors (rather than who
are born withleadership traits) and that these behaviors can be taught, learned and
cultivated, this skill needs to be acquired and trained by theefFinancial Officer (EY,

2017).
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7.3.5.3 Strategy orientation

Therefore, the implementation of new digital technologies éimeldevelopment
of new data analytics skills make the Chief Financial Officer a strategy player for the
definition of new strategies across organizations while influencing and guiding existing
business unitsAccenture 2018 Agrawal, Gibbs, & Monier, 2G1EY, 20162EY, 2016;
EY, 2016 EY, 2016; EY, 207). In fact, new digital technologies provide Chief Financial
Officers an opportunity to fill a strategic role by enabling their organizations to become
more datadriven (Huerta & Jensen, 2017). Front@porate hierarchy perspective,
Chief Financial Officer can be considered second importance only to the Chief Executive
Officer Hoitash, Hoitash & Kurt, 2016).

However, as Chief Financial Officer are going to expand their range of strategic
responsibilites this may lead to encounter challenges and conflitteam some

traditional strategy leaders, such as Chief Strategy Officers and busingdseads.

What is clear is that Chief Strategy Officers and Chief Financial Officers each have
to bring insightdo create a better link between resource allocation and strategdhe
corporate strategy development. On the one hand, Chief Strategy Officer expertise can
provide understanding of regulation, innovation, and microeconomic industry trends,
while on theother hand, Chief Financial Officer supports the understanding of cost and

revenue, capital allocation, and stakeholder issues.

This collaboration allows creating a distinct corporate or portfolio strategy
process among different business units (ratheartjust aggregating business units
plans); enhancing more frequent conversations among small groups of senior leaders,
rather than annually or every three to five years; ensuring that the corporate strategy
and budgeting processes are well aligned withitzdmllocation processes (including

M&A and divestment strategies).

These insights let Chief Financial Officers and Chief Strategy Officers better
placed to go beyond Chief Financial Officer
moving toward defpyment of longterm growth opportunities, setting objectives for

organic growth, expanding in new markets and planning strategies for M&A.

93



94

Digital CFO within the Industry 4.0 paradigiicheloni G., Ombra A.
The evolving role of the Chief Financial Officer

As a consequence, this comprehensive view of strategic direction and resulting
allocation of corporate resources gaires closer collaboration between finance and

strategy (Agrawal, Gibbs, & Monier, 2017)

7.3.5.4 Investor relations

The global financial crisis and the hyper connected 4.0 world have spotlighted
i ssues of trust i n busi raresndea growiryscrugny loyr e ,
stakeholders, such as regulators, customers, employees and investors. Moreover, due
to the complexity of components of value that are measured, increased regulatory and
accounting requirements are driving more complex reporting. Htereal stakeholders
are increasingly lookir@or future trends in new areas such as strategy, sustainability

issue and how risks are being managed (EY, 2017).

As leaders in performance management, Chief Financial Officers are going to
become the“voice ofthe companyg both in investor relations and in communications

to the board (Agrawal, Goldie & Huyett, 2016).

As a consequence, they need to pay close attention, not only to the

organi zation’s | egal compl i anc esibiltesiin  al
order to satisfy stakeholders requirements. This requires a greater emphasis on leading
indicatorsof performance (for example, the number of customers meathmonth,
how they were acquired, acquisition costs per customer and so furtheadldition to

the conventional activities of analyzing past variances (EY, 2017).

Moreover, the adoption of innative finance processes will meet more
effectively the investor minget. For example, Chief Financial Officer should focus on
moving away frona typical, annual capitddudgeting process toward a more agile one,
with flexible budgets, quick decision maggirand a performancenanagement system
to match. In this way, the enterprise is able to answer to external requirements and

business changing mproactive way (Davies & Huey, 2017).

Therefore, Chief Financial Officer will play the role of bridging thpelgdween

the information requirements of both internal and external stakeholders, in order to

SO
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provide greater transparency on the resources dis®y the organization in the value
creation process and allow better communication with stakeholders on the-temg
vision and strategy (EY, 201@Y, 2016, EY, 2016, EY, 2016; EY, 207).

DGITAICFO

The value owner embeds previous stages and exigdurtherly its influencé¢Picture7-

In the first stage the accountant knows how to get the numbers in order to
compile the financial statements. The competences are mainly related to financial and

accounting area.

In the second stagethe busines partner reports the numbers to the Chief
Executive OfficerA strategic orientation is required in order to provide insights for

supporting top management in decision making.

In thethird and laststage the value owner is in the best position togetheith
the Chief Executive Officer to lead the innovative, siastile and profitable growth of
the company. The new sources of data and the digital tools adopted push the Chief
Financial Officer at the bottom of the organization. Chief Financial Officeesnioom
business partner to business leader position. Theevalvner is no more just supporting
the strategic decisioimaking, but is leading it toward creation of new value. In the
previous stages, Chief Financial Officers were familiar with historieat a, b ut i n
environment looking backwards is no magafficient for bringing value to the rest of
the enterprise. Predictive analytics tools and a proactive attitude are required to exploit
data and understand how the business climate will platyamross each business area

(Accenture, 2018).

Therefore, in a4.0 world the successful modern Chief Financial Officer is
someone who thinks broadly and strategically about the business, develops new digital
competences in order to turn strategy into aat@ble plans, and possesses the skills to

communicate the straggy across the organization and to external stakeholders.
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Value Owner

Business Partner

Picture7-3: CFQO's evolution

As affirmed by the Eng.ef Fhantid Officeriis “The
changing. Through innovation, CFO brees custodian of the value of the company and
guarantor of approval of IT investments. The digital technologies can be considered as
enablers of the evolving role of the CFO. CFO no more playsle of business partner
within the company, but can be ceiered as value partner or value creator, therefore

as owner and enabler of company’s value”.

In order to set a gap with professional figure of previous stages, for the third
stage the defintion of Digital Chief Financial Officdras been implementedl he word

“digital” has been adopted to provide a cl
competences and responsibilities related to the role and empowered by the adoption

of digital technologies.
The Digital Chief Financial Officer is the vawaer of his/her own enterprise.

Finally, the literature review has allowed to define a comprehensive framework
about the expanding the role of Chief Financial Officer. As contribution taténatlre,
the review related to the Chief Financial Officads with a new definition for the Digital
Finance Officer. The definition is aimed to deliver a holistic and insightful picture of the

new professional figure.

Therefore, the following defintin  h a s b e daheDigtal Ghief Fthandal “

Officer is an innovative and technicskilled professional figure able to understand,
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align, merge and optimize the traditional processes of Finance function (budgeting, risk
analysis, reporting, cost amala A 8~ X0 G KNRdzZZK | KFHONM2YAO |V
digital technologies such as Big Data, Cloud Computing, Artificial Intelligence and
Robotics Process Automation. Digital Chief Financial Officer is proactively involved in
company digital businessr 1 S3& RSFAYAGA2Yy S SY.KFyOAy3 FAN

DIGITAIHNANCEDEPARTMENT

As a consequence, the Finarfaenction is directly and positively involved in the
expansion of the role of Chief Financial Officer, moving from a controlling, backward

looking function, to a more strategitrward-looking one (EY, 2017).

As far as Digital Chief Financial Officer, to help lead change, Firarzteon will
needdoth better data and the competences to make sense of itZBYG; EY, 2016b;
EY, 201)

The newdigital competencesassigned to tk Digital Chief Financial Officer are
required to be spread in the whole Finarfaanction. In this way, exploiting apprapte
analytical capabilities spanning process, technology and talent, Finance can turn these
large volumes of financial and operatidmata into business insights for business units.
The developed sophisticated analytics can help Finakaaction uncovemg
correlations among seemingly unrelated pieces of information and find patterns nearly
impossible to detect manually. This requitbat they have to focus on obtaining better
information, providing insightful direction to executive management, predictamd
managing change, building relationships both internally and externally, taking a global
perspective. Adequately equipped, Financan contribute to significant enterprise

value creation (IBM, 201@outo & Gray, 2004; EY, 2017)

Finally, the percentge of Finance function devoted in technology is supposed to
rise in next years. Thus, the growing prominence of technology in Finance function will
require an increasing collaboration between Finance and IT function (De Mesa, 2002;
Schmdt,2016). A top dow collaboration starting from Finance requirements will allow

to have better and propedata.
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As far as Chief Financial Officer, in order to make a distinction with previous and
more traditional function, a new definition have beenopv i dEhd DigitdlFinance
Functionis the evolution of the traditional finance department, which, led by a Digital
Chief Financial Officer, is embedded with digital competences and improves process
performances exploiting digital technologies in ordeefficiently and e#ctively meet

its dayto-day activities and achieve its organizational gbals
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8 PSYCHDDGICAWELLBEING

The second part of this research aims to address and to define the psychological

impact of the recent digital disruption over the CFO.

The digitalization is transforming how companies do their business within
Industry 4.0 environment and how people comnmeate and share information with the
advent of social network. As a consequencdevel roles like CFO are subjected to
significant banges from organisational and professional perspective. As mentioned in
the previous section of the paper, the analyseailyl tasks, supporting tools,
stakeholders, sources of data are no more the same in most of the cases. However, it
might be argued thlachanges can have positive or negative effects on people mental

state affecting the way people work.

Therefore, in this ection the perspective moves from the organisational to the

psychological one.

In particular, the psychological work environment,c of the main issues in
the current work environments, is going to be assessed. In fact, being exposed to job
stressors might result in musculoskeletal disorders, cardiovascular diseases, mental
disorders, stress, burnout, reduced quality of life, sidg)y@bsence, labour turnover and

decreased motivation and productivitiKistensen, Hannerz, Hagh, & Borg, 2005)

Due to the supreme importance of personal wellbeingsschological analysis
is brought forward through the use of one of the most recogmzedel in current

psychology: the Job Deman&esources model.

In this section, firstly it will be discussed treason of the choice of this peculiar
model respect to other widely spread tools. Successively, each component of the model
is going to be deeplcharacterised. Eventually, a proposal of a model targeted for the

CFO will be discussed and applied.
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8.1 SELECON OF THE MODEL

A deep analysis of the academic literature available revealed the creation
burnout and motivation is studied through the usetbfee different models: (1) Job
DemandsControl model; (2) EfforReward Imbalance model; and (3) Job Demands
Resources model. Here, these three models will be briefly presented and described in

order to select the most appropriate one.

8.1.1 Job Demand€ontiol model

Job DemandControlmodel (Karasek, 1979) is a model that dominated the issue
of strain and health in wking environment during the last 20 years of the twentieth
century. According to this model, strain is caused by the imbalance of high jodndism
and low job control. In this model the creation of stress is a direct consequence of the
i ndi vi duwladver fis woking tasks. Albeit the literature provides several
examples of the validity of this model in predicting the psychological sted@ted to
the high job demands, the buffer effect of job control in reducing the strain moderating
the high jobdemand is less consistent. The reason of that is that job control might
represent a buffer on the impact of job demaralghoughit may not bethe only one or

even the main one (Bakker & Demerouti, 2007).

Because of the limitation of the model identifying the buffering factors on
development of strain and the overlook of causk#ect relationship which brings to the
creation of motivation andengagement over the employees and managers, it was

t hought this model i ssampt suitable for this

8.1.2 EffortReward Imbalance model

TheEffort-Reward Imbalanc€ERI) model (Siegrist, 1996) is based on the same
logic of the Job Demand3Sontrol malel, thus, it sustains that an imbalance of job
characteristics brings to the development of straintiis case, the job demands have

been substituted by the effort as factor influenced by the extrinsic job demands and
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intrinsic motivation to meet thesdemands. The control aspect, which should buffer the
effect of the effort, has been substituted by theward, defined as salary, esteem, status
and promotions. Once again, when the effort related to the job task is not
counterbalanced by the reward in dg that task, according to ERI, the individual will

experience stress (Bakker & Demerouti, 2007).

This nodel might be interesting considering the aspects of reward which can be
proper of the expectation of a-fével manager and the consideration of attites]

behaviours and emotion (e.g. esteem) of the individual.

However, this model has been discarded besmthe relationships among the
use of new technology and the modification
model strongly relies on persorahd subjective aspects as commitment which arguably
might vary, even considerably, from individual taiidual making difficult to analyse

the professional role.

In conclusion, as stated by Bakker and Demerouti (2007) both previously
explained models, 3O and ERI, present simplicity as a main weakness in addressing the
high complexity of working conditiewhich might lad to strain and burnout. Indeed,
the list of Job Demands and resources characterising a job is far more significant in
volume and hetesgeneous respect of the one predicted by these models. For instance,
emotional demands, cognitive demasd soci al support and sup
strongly influence the individual mental state. Moreover, in these models, workload and
work pressure are walays identified as a source of stress, while several researches
(Crawford & Rich, 2010) connect them ttte development of motivation through a

mechanism of selimprovement.

8.1.3 Job Demand®esources model

The Job DemarseResource model (JER) differentiaesrespect to JBC and ERI
because of the fundamental assumption that every job has its own stressals an
resources which can be classified in Job Demands and Job Resources (Bakker &

Demerouti 2007).
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As affirmed by Schaufeli & Taris (2014) the broadewoa job characteristics
givesto the model a much broader scope and higher flexibility of applicatiaking it

the most appealing for both practitioners and researchers.

Moreover, there is actually no single-BOmodel. In fact, the model, instead of
relating welldefined and rigid sets of concepts to each other (as the ERI ai@l JD
models), has a heutis nature and represents a way of thinking about how job (and
recently also personal) characteristics may influence employee healthpeialj and
motivation (Schaufeli & Taris, 2014).

The author Schaufeli (2017) underlined the completeness of the mbd#&ct,
it integrates a positive focus on work engagement (motivational process) with a negative
focus on burnout (energetic process) into a balanaed comprehensive approach. In
contrast, previous models focused almost exclusively on negative asgehtsworking

activity.

The model predicts that job demands are not necessarily detrimental for workers
psychophysical state as far as the individ@aus provided with the necessary resources
to bring forward the task. Moreover, oppositely to-@Dand ER JBR give the right
importance to job resources even on their own, thus beyond the simple buffering effect
on job demands impact. In other words,ethldevelopment of job resources is not
important just to mitigate high job demands but also when the job demands atrem
relevant Indeed,the presence of job resource might increase the level of motivation of
the employee. Doing so, several studies (&aik& Demerouti, 2007; Demerouti et al.,
2001; Schaufeli & Bakker, 2004b) observed an increasing in operationatrpanices

of the employee.

Considering all these aspects, as far as the authors are concernifgmiidel
represents the most appropriate ndel when trying to assess the balance ohst and
engagement in CFO professional role. More in depth, this resesraly will try to

measure CFOs'’ burnout and |l inking it to

Moreover, because the continuous transformation of the rabel éhe availability
of new tools might challenge CFOs, a lever of motivation might be seen. Thus, the same
process usd for burnout will be applied to understand the motivation created by the

role transformation and the introduction of digital technologies
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In the end, the organizational commitmentTurnover intention)will be
measured to understand if the impact of maut overtakes the motivation creating an
unstable professional figure which lack of those characteristics which make it

sustainable overtte long term.

8.1.3.1 Job Demands and Job Resoutcoestructs

The Job DemanBesource model (JR) is a key tooltounddrsand e mpl oy ees
wellbeing in working environment. Indeed, many studies (Schaufeli & Bakker, 2004a)
proved that job characteristics mighthiae st r ong i mpact on empl oye
equilibrium (Bakker & Demerouti, 2007; Xanthopoulou, Bakker, Demego8tihaufeli,
2007). The core principle on which the-BOs build consists of understanding that the
creation of strain or motivation relad to the working task is due to the balance
between the demands the job requires and the resources available t@tmgloyee;
when this equilibrium is broken the employee might experience burnout or engagement

(Bakker & Demerouti, 2007; Demeroatial.,2001; Schaufeli & Bakker, 2004a).

In order to better understand the model, the basic principles and definitions are

going to be provided.

Stressis defined as the misalignment in cognitigmotionalenvironmental
system equilibrium led by external factofBhese external factors are called stressors
when they are related to an increasing of stress level of an indivifeheroutiet al.,

2001).
Job demandsre defined by Demerouét al,, 2001 (p. 501) as:

Those physical, social or organisational aspedtghe job that
require sustained physical or mental effort and are therefore associated with

certain physiological and psychological costs.

Thus, j ob demands represent haufeli & t hi ngs
Bakker, 2004a, p.296).

Job demands leatb stress and they are due to factors (stressors) such as

workload, time pressure and cognitive demand. The greater is the level of job demands,
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the grater is the psychological cost of an individual. Thelpsiogical cost might bring

to degradationoftak° s per f or mance through narrowed a
subjective evaluations. In the long term, breakdown or exhaustion are the main
concretization of the presence of high stress level (CrawfoeRine & Rich, 2010;

Demeroutiet al., 2001).

As egard the job demands, two types of job demancsn be identified
hindrancesandchallenges The former is represented by those demands which act only
in negative way on the psychophysical status of theividual creating stress and
exhaustion (e.g. Emmmnal demand). Indeed, these factors cannot be tackled in a
positive way by the employee which is forced at bearing the pressure. The latter
represent those demands which challenge the individual. Thus) #v¥bkey consist in a
request of the job positionthe employee feels them like a way to emerge and prove

himself developing motivation (Crawford & Rich, 2010).

In order to face difficult and challenging jobs, protecting factors, called job

resources, aréntroduced to mitigate the effects of Job demands
Job resourcesre defined by Demerouét al.,2001 (p. 501) as:

“Those physical, social or organisational aspects that may do any of
the following: (a) functional in achieving work goals; (b) reducel@hands
at the associated physiological and psyldgical costs; (c) stimulate

personal growth and development

Thus, job resources refer to the resourc
things done” (Schaufel:] & Bhakatteristics of2he@ 0 4 a , p

environment.

It is possit# to distinguish alsgersonal resources. They are defined by
Xanthopoulou, Bakker, Demerouti, Schaufeli (2007)aggects of the self that are
generally linked to resiliency and referiton d i vi dual s’ sense of thei
impact upon theirenvironment successfully. In their study, they include three typical
personal resources, namelyseltefficacy, organizationddased seHesteem, and
optimism. Schaufeli and Taris (201dderred to personal resources as the psychological

characteristicor aspects of the self that are generally associated with resiliency and
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that refer to the ability to control and in
job resources, persona¢sources are functional in accomplishing work goals, and they

stimulate personal growth and development. In some studies, personal resources are
considered as supporters of job resources in order to buffer the impact of job resources

on burnout (Bakker, @nerouti, Euwema, 2005).

Job resources are positively related withgagement and negatively related
with burnout (Crawford, LePine & Rich, 2010).

8.1.3.2 The logic behind Job Demaiitissources model

Picture8-1 shows the JER model structure. As it is possilidesee, starting from
the factors consisting in Job Demaraisl JolResources, the model predicts the related
organizational outcome. This is possible running correlation analysisSENM%nalysis)
among the factors and the development of strain and/astivation. Depending on the
balance of these last two, the individuanight experience positive or negative

organizational outcomes.

Mental |w

Emotional 'v '

N Job | {
3 | > Strain
Physical |« /\ Pemands /"
™ . .--‘.’
T I.". .".II ¥ B
Etc. ¥
) - I 3 Organizational
r Qutcomes
Support |y A
Autonomy e ¥
-'s|' Job |- -|: Motivation Y

Feedback |4 Resources

Ete. ¥

Picture8-1: JBDR Model (Demerouti et al., 2001)

It might be thought as trivial that theight selection of the job demands
resources faars as well the strain, motivation and organizational outcomes is

paramount for the right use of t he model
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psychophysical wellbeing Thus, the model s variable sho
reliable assumptions overhé job activity relevant aspects, which may vary across
different job and industries. This might be, but are not limited to, as far as Job Demands

are concerned high erkload, emotional demand, cognitive demand, role ambiguity lack

in supervising and inedttive feedback; regarding Job Resources it is possible to identify

autonomy, professional development, job variety, social support and financial rewards.

Theenergetc procesamodel built by Hockey (199 makespossible to better
understand the link amongb demands and mental efforts. In this model is linked the
|l evel of job demand with individual''s healt
job demands reques effort which normally stays stable across the working activity if
the job demands lagn an acceptable level. When the job demands reach an unbearable
level, the effort required to sustain the job activity raise and individuals cae tiop
effort in two way s: raising their maxi mum effort
performances. Theofmer obviously comes with extra physical and psychological costs,
which gradually exhausts the employee physically and/or mentally causing burnout, on
the other hand, lowering the target bar might mean to not reach acceptable

performance.

Another model, alled motivational procesgSchaufeli & Bakker, 2004mpakes
possible to link job resources with organizational outcomes (e.g. turnover intention)
passing through enggement. The process is triggered by abundant job resources
fostering internal motivationbecause of learning and personal growth) and external
motivation (through the achievement of goal
and make them feel engaged,hweh, in turn leads to better outcomes and lower

intentions to leave their job position.

In addition to these two core processes, the-ROmodel also predicts two
moderating effects namely that: (1) job resources buffer the potentially negative
effects of excessive job demands on employee health and wellbeing, while (2) highly
demanding worksituations in combination with high levels of job resources result in
higher levels of workngagement (Hu, Schaufeli & Taris, 2010). Note that both high job
demands and poor job resources contribute to burnout, while only abundant job

resources (and notow job demands) contribute to work engagement. Hence, by
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increasing resources, burnout isepented and engagement is fostered. In contrast,
reducing demands would only affect burnout but not work engagement. The reason is
that in addition to being potenally stressful, job demands may also be challenging to
some point so that lowering job demds would result in less challenging jobs and hence

lower levels of work engagement (Schaufeli, 2017).

In conclusion, the development of a modslableto manage ke interactions
between job resources and job demands is needed to understand the equilibrium
leading to burnout in the job position. Several studies were coretlioh the logic and
validity of Job Demands Job Resources. Demeretitial. (2001) in his stug
demonstrated that high levels of job demands are connected to development of feeling
of exhaustion, while low level of job resources might bring to disengagement. If both
are presenédthe two symptoms show up simultaneously. Moreover, the study showed
that disengagement is not an outcome of exhaustion, but it is connected just to shortage

of job resources.

In the next chapter each element of the model will be deeply characterised in
order to have a clear picture of how the model works and the elemené&sant with

each other.

8.1.3.3 Burnout

Maslach (1982) gave one of the most renowned definitionBurnout, defining
it as asyndrome of emotional exhaustion, depersonalization and reduced personal
accomplishmentln his definition, Maslach (1982) referred émnotional exhaustionas
the feeling of exhaustion related to emotional demands encounteredhia work
environment and thus it measures fatigue (Llorens, Bakker, Schaufeli & Salanova, 2006;
Schaufeli & Bakker, 2004d&)epersonalizatioris an emotional stats characterised by
cynicism and detachment which highlights indifference and distance towsrdob
(Schaufeli & Bakker, 2004a). Eventually, théuced personal accomplishmemefers

to the | ow capability in fulfilling the wo

Emotional exhastion is connected to high emotional demands which are related

to stressors such as workloahd might cause turnover intentions. Depersonalisation
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might happen at both blueand white collar level when expectations are not met, and
rewards not achievedAs regard the reduced personal accomplishment it is thought as
separate respect to the previrs dimensions and it is considered, oppositely to the first
two, as a norcore aspect of burnout (Demerouti et al., 200l)deed, the reduced
personal accomplishent might be thought as a symptom of the first two dimensions

of burnout. For this reason, ithis study and in the related questionnaire, the burnout

will be assessed considering just two core dimensions, the core ones: Exhaustion and

Disengagement.

It isimportant to remarkthe Maslach (1982) definition is strongly connected to
the human and saal services industries, which has been found as limitative in

descripting the more generic nature of burnout (Demerouti et al., 2001).

As argued by Demeroutt al. (2001) burnout is not something experienced just
by humanservices working activities bittis proper of every job. It is possible to find
the reason why burnout is usually associated to hurarvices working activities in the
strong attentions that aademicshavegiven to these ones during the last two decades
of the twentieth century. Howeer, it is paramount to highlight that thiurnout issue
is proper of every workand it is caused by the working conditions of every job, which

are led by specifistressors.

More in depth, burnout is uncovered where jobs require high demands and low

resouyw ces, thus eroding employees energy and
humanservice professions such as jodated depression, anxiety, psychosomatic
complains may exist in any type of working activity. Demereutl. (2001) proved this

assunption analysing the results of OLBI questionnaire across several different sectors

and job activities observing the consistency of the factorial structure of the

guestionnaire throughout the several industries.

As proved by some researches, €BSually eperience burnout because of the
high responsibility and exhausting workloads which they have to bear (Batkaly
2013; Ehrenhalt & Ryan, 2016). This causesvaténure and high turnover of the job
position. Albeit several studies (Barksy et20.13; Ehrenhalt & Ryan, 2016) proved that
CFOs already experience burnout due to the difficult and challenging working

conditions, none has yet studied the root causéshis problem.
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Furthermoreas af firmed by the Eng.lowbmthebi at i ,
one hand to manage data more easily, but on the other they require answering a higher
and more difficult number of questions. Therefore, it is correct tooasge burnout
syndrome to professional role of CFO. However, burnout is subjectivexBorple, it
can depend by the specific role of the CFO within the company, by the size of the
company, by the industry..”.

The measurement of burnout is done througletbse of highly recognised self
assessment test. In this sense, two are the main tools used in the academic literature:
the Maslach Burnout Inventory General survglyIBLGS), which is the adapted version
of original Maslach Burnout Inventory developed te bsed outside the human services

industry, and theDldenburg Burnout InventoryfOLBI).

It is important to remark thaBurnout is a concrete characteristic of the job
which can be observed, measured and manageith actual interventions and
modification d the working environment and not just trying to change people mind and

perception (Demeroutet al., 2001).

8.1.3.4 Job Engagement

113

When talking about engagementt i s referred to t he p O ¢
related state of mind that is characterized
(Schaufeli & Bakker, 2004a, p.29%)gour is the high level of energy and resilience

which lead to persevere is a workirtgsk for long period of time even if some difficulties

arise. Dedication is a feeling of significance, enthusiasm, inspiration, pride, and
challenge. Eventuallgbsorptionis characterised by a full immersion in the working task

and a resilience againstaturbances (Llorenst al., 2006). The latter has begmoved

to be highly correlated to vigour and dedication, thus switching into a direct
consequence of these two. In conclusion, vigour and dedication represent the core
characteristics of job engageme(Schaufeli & Bakker, 2004a). For this reason, in this

study, just vigour and dedication are used to characterise the engagement of the

sample.
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Job engagement historically is defined as the positive antipode of burnout.
Engagement is characterised by eggrinvolvement and efficacy which can be thought
as the opposite of burnout factors (exhaustion, disengagement and professional
inefficacy). Indeed, the relationship between burnout and engagement is represented
as the two extremes of the same line. Ingline burnout is the erosion of engagement.
Individuds might find themselves in every point of the line more or less distant form
each extreme point (Maslach and Leiter, 1997). Because of this concept, the assessment
of burnout and engagement used to bene using the same scales and assuming that

one excluled the other.

Work engagement is characterised by high level of energy and identification with
the working activity; oppositely to that, burnout presents low level of energy and poor

identificationw t h one’' s wor k.

However, some researches (Schaufeli &klgr, 2004a; Schaufeli & Bakker,
2004b) demonstrated that engagement and burnout are independent mental stated
which are not necessary mutually exclusive but instead they can coexist and are
negativey correlated. For this reason, it is suggested to asbesnout and engagement
through two different and independent scales in order to isolate and identify each state

(Schaufeli & Bakker, 2004a).

Schaufeli & Bakker (2004b) and Crawford, LePine and Rd®)(report the
devel opment of e mp ligt Yoreng@ lsehefit ¢ontlgpia pgedomeamce. m
Indeed, high work engagement is related to job satisfaction, organisational
commitment, lower turnover intention, highly proactive persons and strong esdla

behaviour.

Engagement assessed through the useUtfecht Work Engagement Scale

(UWES) which will be better characterised in the upcoming chapters.
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8.1.3.5 Organizational commitment

Once assessed the amount of strain and engagement proper of a job position,
is important to asses in addition to the individual welbbeing also the implication over

the organization.

The early JIR model was extended to include performance measures, which
were conceived as positive or negative outcomes of the two psychalogtates.
Bakker, Demernati, de Boer, Schaufelia (2001) showed that job demands and job
resources were respectively positive and negative indirect predictors of low tenure at
work. Bakker, Demerouti, Schaufeli (2003) found that high job demands leadlit he
problems and, conseagently, to longer periods of absencehile employees who can
draw upon job resources such as social support from colleagues and performance
feedback feel more dedicated to their work and more committed to their organization,

and,consequently, are lessdhined to leave the organization (i.e., turnover intention).

One of the most important organization outcomes is the organizational
commi t ment . Organi zational commi t ment has
acceptance of th@ r gani z at i waluess a vgllmgnéss to exaridconsiderable
effort on behalfof t he organi zation, and a definite

member ship (Porter, Steers, Mowday, & Boul

The effect of burnout and engagement are synthetized into Owgdiunal
Commitment. Studies suggest that organizational cammant might be negatively
related with burnout and positively related to engagement (Llorens, Bakker, Schaufeli &

Salanova, 2006).

8.2 BVALUATIONSELFASSESSMEANMDOBSERVER RATINGS

The evaluation of job demands, job resources, burnout and motivatioragem
through selfevaluations. As argued by Demeroutet al. (2001), an
opposite/complementary way to measure is through the observed ratings. In their
study, Demeroutiet al. (2001) poved that the concurrent use of sakports and

observer ratings migHtring to different results. This is given by the gap between actual
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working conditions and empl oy-evaluatonipranr cept i o

to assess the working odition.

This decision has been driven by two facts: the first is bexatihe impossibility
of assessing the objective characteristics of each workplace due the lack in resources;
secondly, the presence of burnout, even if proved to be an objectiveachexistic might
not reflect the actual mind of the 4@vel individualswhose perception might
considerably differ respect to the actual job conditions (Spector & Jex, 1998). Eventually
the perception mainly drives the presence of motivation and burnodeed this one

is highly individual and personal.

In order to be as muchcientific and repeatable as possible, some of the most
recognized psychological standard questionnaire are going to be used (COPSOQ, QWI,
UWES and OLBI). Being tested and approvadyntimes in the last thirty years, they
allow comparability of results mong different recipients and reliable connections

among questions and variables.

In this study a revised version of the standards questionnaires is adopted,
selecting just three quém®ns relative to the scales identified as representative as driver
forthe CFO’' s mental health. These questions h
effect of the introduction of digital technology in the working activity. The revisiting was

carefuly evaluated in order to obtain a different shape without distortingthe e st i on s

nature.

Moreover, as suggested by Schaufeli & Bakker (2004b), to avoid bias-in self
evaluation, the respondentwill not know which kind of variable is measured through a

specific set of questions.

8.2.1 Copenhagen Psychosocial Questionnaire (COPSOQ

The Copenhagen Psychosocial Questionnaire (COPSOQ) is-rapaelf
assessment to measure the psychosocial work environment (Kristegtsaly 2005).
The questionnaire has been ddoped in three formats: the long (30 scales and 141

guestions), the medim (26 scales and 95 questions) and the short (8 scales and 44
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guestions) one. COPSOQ presents many variable spanning from different levels of
analysis (organisation, department, joperson work interface and individual) and

covers several job stressofse . g . wor kl oad, emotional de man
and job resources (e.g. support, feedback,
as much generic as possible in order tlmw its application in many industries and

professions.

One of the mairbias affecting COPSOQ is the lack in scales such as monetary
rewards, values at work, justice trust and discriminatiblfowever,i n t he aut hor
opinion, these might nobe the main ceterminants in creating unfavourable condition
when treating the introdution of digital technologies, the questionnaire is thought as

suitable for this research.

8.2.2 Quantitative Workload Inventory (QWI)

The Quantitative Workload Inventory (QWI) is a-seffort questionnaire aimed
in assessing the amount of work volume and therk pace in a specific working task
(Spector & Jex, 1998). The relevance QWi S
one of the key factors leading to strain and burnout. Indleeven if workload might be
considered as challenging and motivatingniraome individuals, it cannot be denied
that excessive workload might be connected to anxiety, frustration and eventually

burnout.

OWI has just five items which are connected to thmntitative workload. The
respondents indicate how often they experienaat described in the sentence using

a score range from one to five (Spector & Jex, 1998).

In the study conducted by Spector and Jex (1998), QWI resulted the best
guestionnaire to ddresses the major determinants of burnout and engagement (the
other two questionnaires were the Organizational Constraints Scale and Interpersonal

Conflict at Work Scale).
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In the research questionnaire, just three items have been selected and the score
sale was adjusted from one to five tbto 7 in order to make it consisténwith the

scales extracted from the other questionnasngsed.

8.2.3 Utrecht Work Engagement Scale (UWES

The Utrecht Work Engagement Scale (UWES) is a questionnaire developed in
1999 to measure the three main aspects of work engagement: Vigour, Dedicattbn a
Absorption. It is a selleport questionnaire originally including 24 items (9 relative to
vigour, 8 and 7 respectively for dedication and absorption), successively redudsgd t
(UEWES7) to avoid unsoundness (6 vigour, 5 dedication and 6 absorpifrhaufeli
& Bakker, 2004b).

Somestudies revealed the measurement of work engagement and burnout
through UWES return a lower negative correlation between work engagement and
burnout respect to the expectations. Moreover, it is possible to differentiate th
presence of work engagement and workaholism. The former is characterised by
engagement and good mental health of employees. The latter erode mental health and
social attitudeshecause of the impossibility of det e

(Schaufé & Bakker, 2004b).

8.2.4 Oldenburg Burnout Inventory questionnaire (OLBI)

It is possible to assess burnout through two different questionnaires:&Band
OLBIThe Maslach Burnd Inventory (MBI) is almost universally used as instrument to
assess burnoutRecently, Schaufeli, Leiter, Maslach and Jackson (1996) developed the
Maslach Burnout Inventory General Survey (MEBS) which includes three generic

burnout dimensions labeledxhaustion, cynicism and professional efficacy.

The Oldenburg Burnout Inventpr(OLBI) questionnaire is a sedport which
assesses the level of burnout of the individuals according to two dimensions: exhaustion

and disengagement.
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OLBI questionnaire psents some advantages respect to the M&E3. Indeed, it
presents positively anchegatively worded statements in order to provide a higher
stability and reliability of the answers. Oppositely, M&3 is characterised by items in
each subscalevhich are allphrased in the same direction: that is, all exhaustion and
cynicism item are piased negatively, whereas all professiceéficacy items are

phrased positively (Demeroutt al., 2001).

Moreover, OLBI has been developed through a study in different ocunadt
fields and it has been designed to be focused on the relationship betmeandual and
his/her job and not among the employees and his/her social relationships. On the other
hand, MBIGS has been developed to assess just hussmices related woskand only
after readapted to be used in other contexts. Furthermore, M3 faus still lagon the

social aspects of job activities (Demeraeitial.,2001).

According to the aim of this study of measuring the psychophysicabelg of
CFOs, which miht not be related just on social interactions, OLBI questionnaire seems

to bethe most suitable choice.

For these reasons, in this study, OLBI has been preferred on MBI to assess the
burnout level of CFOs and a revised version of its question are goregadministered

to the sample.

PRACTICAL IMPLICAB@NF THE MODEL

The JER model presents remarkable practical implications. Indeed, it might
identify or predict the presence of unfavourable working conditions which migiki tie
strain, burnout and eentually in turnover intention. This threat should not be
overlooked because hey might bring toward psychophysical disturbs and low

performances on the job (Schaufeli & Bakker, 2004a)

Though, the model should be used as a preventive tool to better tgckle
demands and target job resources to improve the working environment. s b
solution from a preventive viewpoint, according to Schaufeli & Bakker (2004a), is

decreasing job demand and, in case it is not sufficient to obtain the personal wellbeing,
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job resources should be improvedoing so it is possible to have the best intpac

burnout, engagement and turnover intention.

8.3.1 Examplsof application of the model

JDR model has been widely applied across many industries and working
activities and adapted in many different shapes to effectively assess the peculiarities of
each eality. Indeed, the nature of the model shall remain unchanged however the final

output might change.

For instance, Jakanen, Schaufeli and Ahola (2008), Hu, Schaufeli and Taris (2011)
and Schaufeli (2017) exploited the model to assess positive and negatigomes of
the uneven balance of job demands and job resources. Other reseaychgn as Van
den Broeck, Baillien, Elst and Sercu (2017), Bakker, Demerouti and Euwema (2005),
Demeroutiet al. (2001) and Crawford and Rich (2010) limited their studiesssessing
the level of burnout and engagement, or just one of the two, proper of thegosition
under exam. Eventually, some authors focused on the effect of job demands and job
resources in defining the 4role and extra role performances (Bakker, Deputi &

Verbeke, 2004).

The literature about MR is plenty of itepplications in many sectors where the
presence of unfavourable working condition which might lead to the development of
burnout is welknown. For instance, teachers (Collie, Granziefda&tin), healthcare
sectors (Viotti & Converso, 2016), cabin crewdi€ & Chen, 2014) and cakntre
operators (Bakker, Demerouti & Schaufeli, 2003).

According to the analysis of the literature, a gap might exist in analysing the
psychophysical welbeing of mangers and in particular of the-l&el. This might
represent aproblem since the optimal mental state of decision maker is paramount to
bring forward a good decisiemaking process and eventually an objective, rationale and
optimal decision. Indeedat the highest level of the company, there might not be the

luxury d making mistakes.
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Due to these facts, in this study the-BDmodel is going to be used to assess the
mental state of CFOs related to the introduction of digital technology. The reasbatof
is to find if, starting from an unknow level of strain and mation, it is possible to
predict the effect of the actual digital disruption of the role assessing its sustainability

by a psychological viewpoint.

To do so, the R model used connectdtors, job demands, job resources,

burnout, motivation and eventu8t organisational outcomes.
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9 BEHAVIOURAL DETERMIRG

The digital changing occurring to CFO has been defined previously as pervasive
and groundbreaking to the professimal role, even if it is arguable that the individual
will be actually involved within this changing and will proactively foster his/her own
digitalizati on, Finance Funct iTlereforg,itdi gi t al i
fundamental to undersind which are the practical influences and forces which pull

CFOs toward the adoption and spread of digitalization.

I n order to understand how the CFO' s wil
borrowed from marketing and psychological field. This théost¢ model will help in
understanding and definingthekegd er mi nants in CFO's attitud

The model selected B&bility-Motivation-Opportunity (AMO) framework.

9.1 ABILITYMOTIVATIOIOPPORTUNITY MODEL

The AbilityMotivation-Opportunity (AMO) framework was originally established
within the context of information processing. Particularly, the framework focused to
explain how consumers process information in advertisements. The model was
developed at the beginning Maclnnis and Jawors88@). Today, the AMO framework
is well established as a theaiical basis for the explanation of work performance of the
employees, which then determine performance of the firm. It has been successfully
employed to explain a wide range of behawi® such a consumer choice, firdevel

decision making and social cegiactivation (OtlYang, Ariphongphokin & Trung, 2014).

Therefore, the AMO model constitutes an attempt in building a holistic model to
understand and explain t hensahebebavionis.nThent s o f
AMO framework is based on basic contseqf psychology: Abilityskills and capabilities
requisite to the performance of a behawug Motivation — the impetus toward a
behaviairr; and Opportunity— contextual and situational constrais relevant to the

performance of the Behaviw (Hughes, 2007; Egmond & Bruel, 2007).
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Some more thorough definitions might be useful to the reader, thus,-well

recognised definitioaof each brick of the model will be reported.

Ability is defined as thergup of habits, knowledge and experiences possdss
by the individual (Egmond & Bruel 2007; Jepson, Clarke & Ragsdell, 2013). Habits might
be seen as an independent determinant of behaviour mitigating the effects of intention.
Knowledge is concerning thejabilities, skills and theoretical concepts hélg the

individual.

Motivation is a simplification of the Theory of Planned behaviour (Egmond &
Bruel 2007) and has be defined as the mai
(Bettman, 1979). It is possébto distinguish extrinsic and intrinsic aspeatsnotivation
(Trodt, Skerlavaj & Anzengruber, 2016; Bin
side, extrinsic motivation can be defined as the type of motivation controlled by
externalities, which are nqiart of the activity or behaviour they are inflacing (Wayne
Binney, John Hall, Peter Oppenheim, 2007). On the other, intrinsic motivation is defined
as enacting behaviour for its inherent satisfactions rather than for some separable

external consequenc@Vayne Binney, John Hall, Peter Oppenheim, 2007)

Opportunity is the connection between the individual and the external
environment and might be seen as the objective precondition for behaviour (Olander &
Thggersen, 1995). It represents a situational perational constrains under which
individuals ac{Siemsen, Roth & Balasubramanian, 2008). It can be influenced by factors
as communicati on, i nvol vement initiatives,

Skerlavaj, Anzengruber, 2016) .

The model highlights thenportance of these three determinants in explaig
behavioural outcomes and decision of individuals (Siemsen, Roth & Balasubramanian,
2008). Therefore, AMO suggests that the more capabilities, external opportunities and
motivation are enhanced, the motthe desired attitude is triggered. Thus, at thade
of the mode| each of the factors is theorized to have a positive relationship with the

outcome of a specific behawio

However, Ability, Motivation, Opportunity are not seen only as complementary
elements which works together influencing behaviour.fact, these three do not share

just a common relationship with the eventual behaviour, but recent literature has tried
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to investigate if and how these determinants are correlated each other. The authors
Semsenet al. (2008) conceptualized Ability, Mogétion, Opportunity as correlated but

distinct constructs, even though existing empirical evidence from werormance

theories suggests that little explanatory power is gained by adding interaction terms.

The researcher Hughes (2007) described Motivat@ving a direct influence on

Behaviour, while Ability and Opportunity as moderator variablemoft i vat i on’ s i mj
on Behaviour Therefore, a gap in the literature related to clear evidence about the
relationships between these determinants exits and\pd@s opportunities for further

research.

Moreover, among the three key determinants, previous literature has
highlighted Motivation as main driver of behaurgSiemsen, Roth & Balasubramanian,
2008).

9.2 SEIECTION OF THE MODEL

Overall, AMO can be defineds a metaheory, a highlevel generalization
framework about the origins and the understanding of human behaviour. Specific types
of motivations, abilities and opportunity factors are designed within thedeio

depending to the specific research questidtu@hes, 2007).

Another indicator of its high generality is represented by the wide breadth of

focus. In fact, AMO is a formal theory designed for studies of behawieolving abilities

and opportunities, ad thus it could be adopted to develop series of miegrange
theories, which have more limited scope and generate testable hypotheses. This AMO
based midrange theory would produce a probabilistic causal analysis, which develop
causal relationships betweethe independent variables (here Abilitijotivation and
Opportunity) and the dependent variable (here, a specified Behavior). Therefore, AMO
framework is operationalized in michnge theories which attempt to provide both

explanation and prediction withestable hypotheses (Hughes, 2007).

Furthemore, the AMQGderived midrange theories rely upon empirical data,

collected in experimental arrangements or field studies, employee surveys or direct
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observations and measurements. Use statistical analytic methoglsipplied to verify

the testable hypoheses designed (Hughes, 2007).

Therefore, the AMO framework is op&mded, since the Motivation,
Opportunity, Ability components can be any factors considered relevant to a particular
research question. This heuiishature of the framework confirmed itgide scope and

applicability (Hughes, 2007).

To summarize, the AMO framework provides a formal theory for developinganige

theories in research studies which

i nvestigate iudi vidual s’ Dbehavio

collect empirichdata;

1
1
1 employ statistical analyses;
1 test hypotheses;

1

aspire to explain and predict (Hughes, 2007).

Particularly, the application of AMO model is suited for research questions concerning:

Ecommerce
IT ethics and security
IT and culture

Digital Divde

= =/ =2 =4

Consumer user behaviour generallyughes, 2007).

Due to the wide range of possible applicati@m the complexity of the human
behavi our ' s whrdparationalizing AMOsas a particular mahge theory
of behaviaur, one challenge is to sbout the most importantfactors of the constructs

in order to produce a parsimonioumit relevantmodel (Hughes, 2007).

Finally, the same structure of AMOontel may represent a limitation of the
framework. In fact, it is aimed at explaining a particldahaviair from only three kind
of determinants. However, other researchers have employed many other determinant

factors as well among which gender, age, e)@ience, voluntariness, intellectual
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capability, cultural background, technology purpose and plexity, task/profession,

ego strength, locus of control, organizational ethical climate (Hughes, 2007).

The wide scope and the focus on the explanation of de¢erminants of a
particular human behavia have been the main drivers that led to the choideAd1O

model.

Moreover, recent applications of AMO framework in understanding innovation
attitude and focusing on managerial perspective offer great supportHisr research

study.

9.3 EXAMPLES OF APPLIORTF THE MODEL

The model has been implemented bysearchers in understanding the

i ndividual s behaviours in different resear
the determinants of the behavioural output have beehosen accordinglypy the

authors. Some examples AMO application are briefly repted.

Researchers Jepson, Clarke and Ragsdell (2013) exploited the model to define
community interactions. Siemsen, Roth and Balasubramanian (2008) applied the model

to understand willingness in knowledge sharing.

Other authors applied the framework irorder to understand innovation
attitude. For exampl e, Trost, Skerlavaj, f
analyse the willingness of a team toward innovation, while Radaelli, Lettieri, Mura,

Spiller (2014) focusedno how empl oyees’ afkecothdireodrye shar
innovative work behaviours. Moreover, the author Hughes (2007) developed a review

of the model in the context of Information Systems application.

Moreover, some authors applied the model at manageeakel. Tay, Tan and
Yahya (2017) useAMOfocusing to study management practices. Clark, Abela, Ambler
(2005) applied the framework as a theoretical approach to link managerial attitudes and
behaviors with the processing of marketing performance informatiarticularly, Clark
et al. (2005)authors developed a survey which involved senior managers at 66 large

corporations to test their research model.
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10 RESEARCH QUESTIONS@BGINCEPTUAL FRAMRWO

In this chapter, the methodology, frameworks, objectives, medad tools used

to bring forwardthe empirical researclare going to be described and discussed.

The chapter will follow the traditional scientific research framework: initially the
objective andresearch model will be deployed; after that, it will bep&ained how the
survey has be desigd and managed; and eventually, the data retrieved are going to be

analysed and critically discussed.

In Picturel0-1, it is possible to understand the steps involved within this study.
The span of the resear@mbraces both theory building phase, cotisig of literature
review and model definition. Successively, the theory developed is going to be tested in

order to assess the validity of thgypotheses formulated.

In each phase, peculiar tools are going toused, from inductive and empirical
researt in theory building phase, to survey and quantitate and deductive research in
theory testing phaseAll these elements are going to be deeply characterised in the

following sections.

Theory building research Theory testing research

Models and —————————*| 3. Theory — RE|ati0ns.hips
classification among variables
L
—
O
2. Empirical 6. Theory extension
Q
T generalization or refinement 4. Hypotheses
Q
= )
<
IL-IIJ) Test of
E hypotheses

Measurement ‘ Measurement

A

1/5. observation

Qualitative research
Inductive research
Literature review

Deductive research
Survey research
PLS-SEM analysis

Picturel0-1: Researh cycle
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10.1 RESEARCH QUESTIONS

In order to fill the research gaps identified earlier, this study has two research
guestions. The first one wants to determine if the level of strain and motivation, caused
by the introduction of digital technologies, lead toraduced psychological webeing
of the individual. The second one is conceming RS FAYAGA2Y 2F 5A3A
behavioural determinants, thus, understanding under which conditions and forces a

“tradit ispuskedtbwad & digital revolution.

To achieve both objectives, two different and separated models have been
introduced and to touch the research objectives, the main constroeftsachwere
defined. These constructs act as connection between the mebegoal and the

measurable variables.

The former is based upon Job Demardssources model (Demerouwt al.,

2001) and it is targeted toward the measurement of psychologicatvetig of the CFO.

As far as the psychophysical wiedling is concerningiie constructs have been
identified and the consist in the core constructs of the Job DemaRdsource model:

Job Demands; Job Resources; Burn@lirk EngagementTurnover (Picturd.0-2).

o
Psychophysical 7
Wellbeing g
\ \ |

v v ! v ! =

S

Job Demands Job Resources Burnout RS Turnover =

Engagement =

Picture10-2: Psychological wellbeing constructs

Thelda t er assesses the CFO's digitalizatio

from marketing. This model addressedAMAsility-Motivation-Opportunity (AMO) wants

t o pr edi csthehaviout startingdranaihtérnal and external conditions.
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As shownin Picure 10-3 Digital CFO behaviour is defined according the inner
motivation, the opportunity the environmens presenting to him/her and the abilities

held which can be used to exploit the opportunities.

@]

k=)

. . (1]
Digital CFO 2
2

)

o

2

Ability Motivation Opportunity Behaviour é’
0O

(%]

Picture10-3: Digital CFO's determinants constructs

The measurable variables, which will be used to test the model, are selected
accordingly to the goal and key constructs here defined. This will be better explained in
t he upcoming c h a pamework - Ps yYComalepdiuad!l fwel | b
“Concept ua +Digitaizationeofittee€ Ik O .

Eventually, before starting discussing the models, it is required to identify the
unit of analysis. Because this study focused on the Chief Financial Officerpitdras
thought as consistent if acting directly toward this ottays having the perspective of
someone living that role. Indeed, the unit of analysis selected is the Chief Financial

Officer as professia.

10.2 CONCEPTUAL FRAMEWQRRYCHOLOGICAL WENGEI

Once defined the right model to analyse the psychological state of CFOs, thus JD
R model (Demerouti et al., 2001), it is necessary to exploit the flexibility allowed by the
model in order to target it toward the focus of this analysis. More in depth, the

peculiarities of CFO's professional rol e anc
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will be addressed through a thought selection of the right variables, connections and

outputs.

Before starting analysing the J®model of the CFO, some considemasimeed
to be done. It is fundamental to immediately clarify the logic and aim of this analysis.
Indeed, to the best of available knowledge, there ik in the literatureabout the
psychophysical welleing of Gevel managers and more specifically ©@FOs, which
created some difficulties in assessing the psychological impact of introducing new

business model and tools because of the acquired availability of digital tools.

In fact, these would have meant to bring forward two different analysis on
psyclological state of CFOs. In the first place, it would be required to assess the strain,
engagement and turnover intention in “tradi
repeat the analysis targeting those CFOs which were considered as digitalised or

surrounded by a digitalised environment.

This was not possible for many reasons among which the impossibility of defining
inthe firstplaca he “traditional” since al most every
degree of digitatiation. Moreover, duea the lack of resources and limited availability
in number of CFOs on which rely, it was not possible to bring forward two statistically

valid analysis.

10.2.1 Designing the model

The detailed analysis of the CFO's his
revealed as paramount to effectively define the right model parameters. The main
concept extracted from the analysis of the CFO literature highlighted some specific

issues.

Firstly, many studis (Accenture, 2018; Buchard, 2016) suggested that the
evolution of CFO brought along an expansion of the role responsibilities and activities.
This means that since the born of the role, the number of activities that CFOs have to
run grew. This growth is far than superfici

true value ownerand the second role by relevance in a company. According to this its
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workload increased and it is arguably growing in the next years. Workload simply
represents the sheer volume of work required of an employee (Spector and Jex, 1998).
Digtd technol ogies might i mpact on CFO’s
reduce the workload thanks to automation and compugaded activities. On the other,

the new responsibilities and roles coming from the introduction and use of digital
techndogies, such as supervising ICT investments and supporting other departments

operations, might strongly increase the

A second relevant stressor might be represented byabgnitivedemandCFOs
should bear. Indeed, learning new skills andpabilities more than changings
themselves requires mental effort<Cognitivedemandrefers to the overall amount of
mental effort used during the working activity. It is arguable that in order to maadige
the activities in which CFOs are involved, tbgnitivedemandmight be relevant. Albeit
cognitive load, as well as workload, might represent a challenging and motivating
characteristic of a job, indeed they give the chance to managers to prove dheess
and gaining respect within the organizatiohety might also represent a strong driver of
strain when they are seen as an insurmountable barrier. The introduction of digital
technologies will arguably impact on cognitive workload, in particulanireleve some
of the cognitive workload through thapplication of Atrtificial Intelligence, which might
take care of the quantitative aspects of the working activities extracting and
communicating just the relevant insights from a huge number of dataSsimething
similar might happen thanks to the use Bbbotis Process Automation which may
release the backffice repetitive work in Finance Department. However, once again,
the expansion of the role and the new responsibilities coming from the introoniaif
these new technologies might increase the citige load of CFOs. Because of the effect
of the variable and the unclear effect of digital disruption on it, it is thought that

cognitivedemandmight be a representative variable in developing turnowveention.

wor k

CFC

H1. The use of Digital Technologiesih@& NRt S Ay ONBlF asSa Wwz2o

|l H® / ChQ&d o0dzNYy2dzi Aa LIRaixldAoSte NBfI

demand

SR
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As regard the job resources, two main factors have been identified: Autonomy

andProfessional development.

Autonomy is defined as highdegree of control over the execution of the task
(Bakker, Demerouti, & Verbeke, 2004). Autonomy represents one of the most effective
elements to cope with job demands because it allows freedom angpiexdence when
working. Autonomyhas been selected beaae it might be strongly affected by the
introduction of digital technologies. In fact, it is expected an increasing of autonomy due
to an enl argement of the CFO1.0sSweensy,2018)f i nf |
especially toward ICT department asttategic decisiormaking field. Indeed, even if
without the impact of digital technology,
been huge during the almost hundred years of its existenceatligichnologies should
boost this expansion processhd higher autonomy might help the professional role in

better organizing the work and better face the demands of its role.

Professional developments defined asopportunity to learn new things and
possibility to develop himself/herself at work (Bakker, &routi, & Verbeke, 2004).
Maybe professional development might represent the strongest resource CFOs can
count on. Indeed, it allows to provide a meaning and a personal attachment to the job,
thanks b the growth achievable by the individual. It is gerigraccepted that every
time changings happens, personal development occurs. This is particularly true today
for CFOs, who are going to face probably the most groundbreaking disruption in the
entire history of the professional role. New challenges, newréay opportunities, new
competences, new actors, new tools may pro
maki ng it al ways mor e satisfying and appe
generations, enaliig the development of a more skilled and traversal pssional role

able to interact and manage always more different aspect of the firm.
lod® ¢KS dzaS 2F S5A3IAGIE ¢SOKy2ft23ASa Ay |/

Il nd® / ChQa Sy3l 3SYStiob reshurced2ad autoro@dpdn@d NI |

personal development

The Job DemandResources model applied to CFO wants to measure if the

introduction of digital technologies is going to increase or reduce the turnover intention
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of CFO’ s. Acc or ddemtified inh tbe literatere, theotlrrevesintent®rs u e
seems to be a specific anEhrenhat & Ryane207pr obl em

The model built is made up by the traditional five main blocks eRJDob
Demands, Job Resources, Burnout, Engagemamndl turnover intention plus the
construct measuringhte relevance of digital technology to CFO identified as the use
each of the four digital technologies considered in this study (Cloud Computing, Big Data
and Analytics, Artificial Intelligence, Robsti®rocess Automation) in dag-day
activities. Constrats are connected by eight main hypothesefich mirrors the

Demeroutiet al. (2001) model and reflects the focus of this study.

More than the four hypotheses previously established, here are sumethtie

other four which are justified by the Demerowti al. (2001) theoretical model:
H5. Job resources is negatively related to burnout
H6. Job demands is negatively related to work engagement
| T® . dzNy2dzi A& LIRAAGAGSEmR NBtFGSR G2 [/ Ch

H8.Work9 y 3 3SYSy G Aa yS3al indverdntedtionNSt | 6§ SR G 2

Picture10-4 shows the JER model adapted to study the psychological state of
CFOs. As it is possible to see, Workload and Cognitive load have been selected as main
characteristics of CFO's |job ddmammany As f ar

and Professionalalelopment havéeen identified.

Burnout is studied through it two core determinants: Exhaustion and
Disengagement (Demeroudi al,, 2001). Similarly, Engagement is characterised by the
two core determinants defined by Demerb et al. (2001): Vigour andedication.
Eventually, Turnover is measured through the turnover intention similarly to Bakker,
Demerouti and Schaufeli (2003) study. It is expected a negative relationship of Turnover

with Engagement and a positive relatidmg with Burnout.

The selectia of just two core determinants of burnout and engagement is led
by the optimal solution found in solving the length/completeness traffeproper of

every questionnaire. Because every additional variable would require at tlegese

129



130

Digital CFO within the Industry 4.0 paradigiicheloni G., Ombra A.
Research questions and conceptual framework

more items in the qud#onnaire, it has been necessary to focus just on the core ones in

order to assure an acceptable response rate.

The model pass through two streams, one defines the level of burnout that CFO
have to cope with, the other defindbhe engagement which motivatgeCFOs. The two
flows eventually met each other in the final stage, defining though the organizational

commitment of the professional role.

Cognitive

Workload e

Exhaustion Disengagement

Big Data and [

Cloud Computing

Analytics

|
|
|
|
|
|
|
|
|
|
|
|
|
l Jobs Demands Burnout
Relevance of —T TR
Digital He Turnover . .
. intention
Technologies H5 '
Work
Job Resources o

Ha Engagement

Artificial Robotic Process

Intelligence Automation

)

Vigour Dedication

Professional
development

Autonomy

Picture10-4: JBR model appliedat CFO'dligitalization

The modeis designed not only to monitor the psychophysical wellbeing of the
manager which can be used to target preventive actions, but also to define the possible
impact of the CFO mental state on the organization characteriiagwilingness of

leaving the job position.

10.3 CONCEPTUAL FRAMEWQRIGITALIZATION GFO

To analyse the attitudes and behaviours of an individual, and more specifically
concerning the CFO, the Abilitis4otivation-Opportunity (AMO) model is used. The
model defnes individuals as rationale actors which behaviours are the results of internal

(Motivation and Abilities) and external (Opportunity) factors (Siemsen, Roth &
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Balasubramanian, 2008). Through the AMO modeis possibleto explore the key

determinants fastering digitalization of the managerial function. In fact, as suggested by
the author Hughes (2007), the model allows to investigate research questions related to
digital divide and IT and culture aspects. Therefore, the behavioural outcome of the

researt model focuses on the perceived digitalization degree of the CFO.

10.3.1 Designing the model

The AMO research framework is built to investigate the results of the
guestionnaire which involved CFOs. In the literature review, the model was already

adopted involving senior nmagers 6 large corporationsGlark, Abela & Ambler, 20DR5

Obviously, considering the complexity affecting the human behaviour, the
uncertainty led by decisioamaking process, the nerational mind of individuals and
the simplistic nature of the modelsed (Huges, 2007), the definition of an extensive
list of relevant determinants which play a key role in fostering digitalization appears as

a particularly challenging goal.

Moreover, due to the | ack in sysueemati ca
within the literature, this study seems to represent the first time in which the question
about which are the key determinants in nurturing digitalization is tried to be solved.
This consideration brings along an important point of reflection, inddezlmodd built
is not supported by a strong literature analysis and the selection of key variables is driven

by a background theory and an exploratory e

The hypotheses to be tested within the research model mirrbeshiypoheses

of the original AMO model presented Maclnnis and Jaworski (1989).

As regard Abilities, they are measured through the diffusion of use of the four
digital technologies considered within this study (Cloud Computing, Big Data and
Analytics, Atificial Intelligence, Robotg&Process Automation) across the Information
Management Process (Ogiela, 2013he Information Management Process here

defined is made up by four stages (Ogiela, 2015):
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1. Data Collection consisting in gathering the raw dafeom the different
sources (e.g.: centralised vs fragmented database);

2. Data Analysiswhich consists in elaborating the raw data with the aim of
extracting useful information (e.qg.: elaboration of KPIs);

3. Data usage this stage consists in using the infation extracted to
support business processes (e.g.: decisiaking process);

4. Data storagegeventually the information and knowledge created should be

communicated and stored (e.g.: budget, financial reports).

The i | ities of C F O teshnoiogies to snanagg processes di gi t
throughout the whole Information Management Process might be used as proxy of the
CFO's capabilities in grasping the opport

him/her and thus inteasing the level of digitalization dfe role.

H1. Strong digital capabilities increase the digital behaviour of a CFO.

Motivation is represented byperceived relevance of digital technologies
predicted growth of digital technologies in the next few years in Finance Department
andseverity of the external forces pulling the use of digital technologie€ghe first two
factors are considered astrinsic aspects of motivation of CFO. The lattadéentified
as extrinsic motivation, moved by external forca$ie logic behind this choice is that
CFO"s might be motivated in undertaking a
digital technologies will become paramount tools in the future andytheerceive

tangible forces pulling the use of digital technologies.

H2. A high motivation in indducing digital technologies increases the digital

behaviour of the CFO.

As far as the opportunity is concerned, it has been identified three
environments fom which opportunities might arise: tHem, the FinanceFunction
and therole itself. The firsis represented by the degree of communication among the

departments of the firm allowed by digital technologies. It is supposed that a more
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effective and didalised knowledge sharing within the firm push CFO to digital
technology adoption. Therefore, comunication is supposed to be influenced by
communication factof Tr 08t , Sker | av ajThe&inaAae Eunatianisu b e
the function led by the CFO. ditefore, an environment digitalized push toward the
implementation of innovative digital solutienThis first two sources of opportunity
were about external direct push origina
working. Eventually, an indirect Oppartity might show up thanks to the expanding

role of the CFO toward decisignaking support, commuoation, operations and
definition of the digital business stra
digital changing process due to the necessitgptimising the different tasks and new

tools to face the upcoming challenges.

H3. The more thenvironment will present opportunities, the more the CFO

might become digitalised.

Moreover, this research model goes beyond the bes@&tionships between
inputs and output characterizing the AMO model. In fact, the research framework
wants to investigte also the potential correlation between the determinants. The

analysis of determinants r el autcleavsand hi p s
empirical evidence, thus it leaves space for potential exploratory research (Siemsen,

Roth & Balasubramaai, 2008, Hughes, 2007).

Therefore, two more hypotheses have been added to the model aimed at
explaining if and how motivation is pushbyg the other two determinants,

opportunity and ability.

Personal digital capabilities are supposed to boost motivatigmocess. In fact,
the more the CFO is able to adopt and implement digital technologies, the more he/she
is inclined to enhance and derstand the potentials and the relevance of their

application.

H4. Strong digital capabilities increase motivation imroducing digital

technologies.

r, ¢
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Finally, CFO's motivation is supposed
environment. On the onéand, an organizational background, represented by firm and
department, investing and fostering the digital technologie increase awareness and
motivation towards digitalization. On the other, CFO will be motivated and challenged

by new responsibiligs and by a wider area of influence allowed by digital adoption.

HS5 The more the environment will present opportunitig® more the CFO might

be motivated in introducing digital technologies.

Overall, the three determinants are supposed to have a positive impact and to
foster the digital behaviour of the CFO. Moreover, motivation is assumed to be pushed

by digital abilies and opportunities, trying to explore the literature review gap.

Picture 10-5 illustrates theAMOmodel.

Data collection -

Data analysis

Ability

Data usage

Data storage

Growing relevance of
digital technologies

Impact of disruptive

Motivation Behaviour Digital CFO
forces

Perceived relevance of

digital technologies

Digital Finance
Department

Digital communication Opportunity

Area of influence of CFO

Picture10-5: AMO model for Digital CFO
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11 MATERIALS AND METHODS

The main tool used in this research consisf a survey from which the
hypotheses are tested. The questimire was divided into three main sections: (1)

Control variables, (2) Digitalization of the CFO an@gi¢hological wellbeing.

In total the questionnaire was made up of 67 questions and iregua standard

mean time of 15 minutes to be fully completéinnex 2)

11.1 QUESTIONNAIRE

11.1.1 Control variables

The control variables selected were aimed at identifying the individual in order
to allow future classification and definition oélationships between the adoption of

digital technologies and the characteristiof the individual.

Thus, the respondents were classified according to: (1) Age; (2) Gender; (3)
Education | evel; (4) Academic f inegs$;d7) of bel
Firm s internationalization; tn8ndusty 4O m’ s i n.

projects; (10) Relationships between ICT Function and Finance Function.

These variables have been selected because thought as critical for the selection

andimplementation of advanced solution such as digital technologies.

Here the answeg to the questions were closezhded, i.e. nominal scales, and

openended. In total, 12 questions made up this section-[P)

11.1.2 Digitalization of the CFO

The second sectigrrelative to the Digitalization of the CFO, has the aim of
understandingtheperept i on CFO’ s have on their | evel
use they would make of the digital technologies. Unfortunately, due to the fact that it

was impossible for s1to develop a customised questionnaire based on the level of
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digitalization of @ch recipient, the questions proposed were mostly about the

perceptions and perspectives CFOs have about the tools under discussions.

The Digitalization section counts 28 gtiens in total (D1340). Some relevant
exampl es of t he @ uthisdefinibom mirrasryeu? The BIGF@ is eanu ¢ h
innovative and technicadkilled professional figure able to understand, align, merge and
optimize the traditional functions of Rance department (budgeting, risk analysis,
reporting, c o st a&harmdnig and $alistic. exploitation af wligital
technologies such as Big Data, Cloud Computing, Artificial Intelligence and Robotic
Process Automation. DCFO is proactivelpived in company digital business strategy

definition promdtiiomg "f.irm’"s digitaliz

With this type of questions, it has been assessed the perception Ch®aliaut
their actual level of digitalization. In order to evaluate more objectively thelexal of
digitalization, some specific questions about the use of digital teldyyo were
proposed, such as: “Ful fil the following
processes should be supported by Big Daaditing, Budgeting Communication
Contrd, Cost analysjsDecisionmakingsuppot, ForecastingRisk analysisSensitiviy

analysiy 7 .

This type of question has been proposed for each of the four digital technologies

under analysis and allowed to evaluate two aspects:

1. The real level of digitedation of the CFO, indeed, the noge of the specific
technology might be trulgeclared, showing lack in usage, or falsified, which can
result in outliers.

2. The actual expectation or expected use that CFOs do of these technologies.

Here, it is possibléo identify a clear bias given by the masp of expectations
and actual use. Beoise of the constrain given by the inaccessibility of the physical
workplace to run observations, this level of bias has to be accepted. Successively, all the

bias, flaw and euntermeasures will be described in detail.
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The types of questions in this sext was divided into three sub categories:

1. The first one was mainly devoted to the perception and relationship CFO has

with the general idea of digitalization;
2. Thesecond one was designed to be more specific, investigating the use of the

four digitaltecmo | ogi es considered in this study
3. The third one was related to the use of digital technologies within the

information management proces

In this section, two types of answers were presented. For some questions, it was
necesary to give a weight from 1 to 7 to the relevance of the itender examination
For others, the response range was yet from one to seven but displayed according to
Likert scal e, with these values: “Per nul

“AbbastanMal to”,; “Completamente?”.

The differentiation was made according to the type of question. If a question was
by its own, it has been preferred the Likert scale &aese it allows a lower level of
subjectivity. Instead, if the question was structured dssg it has been preferred the
guantitative scale. Indeed, even if it reduced the accuracy, it was thought as easier to

compile and thus increasing the responseerat

11.1.3 Psychological wellbeing

The section related to the hypotheses of Job DemRedource radel consisted

of 27 readapted standard questions (DB567).

More in depth, UWEQ is going to be used to test engagement; OLBI to assess
burnout, QWI tcevaluate workload; and eventually COPSOQ to measure Cognitive load,

Autonomy and Professional developnen

The questions used are just an extract of three items per questionnaire (nine for
COPSOQ). These questions have been modified in order to cletatg b@ effect of
digital technologies on the working activity and, due to the fact that each persghtmi

bring forward other activities more than CFO one, the working activity itself was
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specified. All this process was done trying to not flaw the aaiguature of the question.
Each question was proposed in lItalian Language and transformed in an affemat

sentence.

The transformation from question to statement has been done to create
consistency in the questionnaire, allowing the perfect integratadnfour different
standard questionnaires. Moreover, the response range has been uniformed in a scale

of agreeableness from one to seven.

An example of the work done might be seen in this transformation: the original
guestion, extr act eftkn doas goor jo Mduirewau $o:work vdrg w
h a r dTfdi$ question was reported in the questionnairea®a quando sono s
introdotte le tecnologie digitali, il mio lavoro di Direttore Finanziario (CFO) é piu

pesante” (D41).

The response range was seflied according to Likert scale and spfiom one to
seven, ditributed wiSonoi t heo mpll dtoavi chigs aopad d ro

di saccordo” ; “Sono disaccordo in parte?”;

“Sono d'accordoccor pgatte”"SonSGoonompl at ament e

11.1.4 Validation of the questionnaire

In conclusion, the questiomire presented high relations to the modelnd the
constructs. It presents mainly perceptive questions, even if, due to thedpghificity
of the questions, it might be considered as a suitable substitute for objective questions.
Eventually, questions &re designed to be neutralyithout preferring a digitalised

answerto a nondigitalised answer.

The scale used for the closedded questions was andd scalewith a range
from one to seven This allows to obtain a detailed level of digitalization without
confusing the responded and give the pbdgy to answer neutrally to the question
proposed. The scale used was designed to solveethedistance issuesn order to
obtain comparable results to use in the statistical analysis. As said before, thdngsale

a neutral point which occupy the midelposition (fourth) and three answers spreading



Digital CFO within the Industry 4.0 paradigiicheloni G., Ombra A.
Materials and methods

out from the neutral position toward the two extremes with the same equal shape of

the statements.

Once completed, the questionnaire has beeetted by internal expés of
Politecnico di Mdi | Irgengerias Gedlionglea and ibyn extetnal
consultants. The latter consists of the authoritative opinion of Ing. Luigi Solbiati,
Managing Director at Accenture, who, after some minor adjustments, approved the

validty of the survey.

Furthermore, before theofficial launch of the survey, the questionnaire was
testedby Ing. Francesca Torrente, Chief Financial Officer at Henry S&fteirthat, the

guestionnaire was sent to the sample.

11.2 SAMPLE DESIGN

As previousl stated, the Chief Financilfficer represerd the unity of analysis,

thus the target population.

The sample has been chosen according to few relevant criteria. Firstly, the
organization might be Italian or not, internationalised or local but it should their

operations in Italy.

The size of the company is between medium and large; thus, the minimum
volume of revenues is 50m€, and in any case
500 me€.

Furthermore, just manufacturing and servicgrovider companies were
considered. Public Admistration (PA) and FINTEC organizations are excluded from this

study.

The reason of this parameters is clear and straight forward. The Italian market
was chosen because of itaccessibility. The reason of the focus on medidarge
companies is given by theecessity of having a minimum level of complexity which

requires the adoption of digital technologies.
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Eventually, PA and FINTEC organizations were excluded because operating
differently in ways and aims respect to manufacturing and service firms, thesatice
might lead to a relevant gap in facing digitalization issue. The fetwsmanufacturing

and service organization due to a wider population which might increase the number of

respondents.

There are no other strong constrains to the selectiothe sample. Indeed, age
of the CFO, level of educatipand industry of the company are thought as relevant
control variables to better understand the criteria for adoption of digital technologies,

thus, no selection will be done according to them.

11.3 SAMAE EXTRACTION

Once defined the population boundaries, it is necessary to extract the sample to
which deliver the questionnaire. One main issue in this step is given by the total number
of the population. Indeed, in Italy, there are 1048 groups 2486 conpanies with
revenues higher than 50 million of eufds 2016. Thus, the population is too large to

be wholly considered and sgling is needed.

The sample counted 235 CFOs directly reached though th@iaieaddresses
and 101 CFOs reached thrdutie irstitutional email address of the company. In total

336 companies were included in this study.

The sample was defined considering to the resources available, the optimal level

of response and the response rate expected. More in depth:

1. Theresourceavaild | e are | i mited in terms of

2. The optimal level of response (68 responses) has been dedicautrding

to the following equation:

140 ! According to MedioBanca Riceghe Studi S.p.A. 201Betrieved from: http://www.mbres.it/it/publications/leading
italian-companies
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n= Optimal number of responses;
t= Confidence level (90%; z=1.65);

p= Estimated pvalence of the variable under investigation (3&60);

= =2 =

m= Confidence Interval (10%).

3. Expected response rate of 20%

According to an expecteresponse of 20% and an optimal sample size of 68, 340

was defined as the optimal number gfiestionnaires to send.

The survey delivered was just satfiministered and fulfillable through the en

line platformSurvey Monkey

The delivering of the questioraire started from 1st of October and lasted one
month. Every week after the first one, a remer was sent to the nonespondents.
During the whole administration process, the number of respondents and the response

rate was monitored to assure consistengigh the previously defined goal.

After two weeks, the actual response rate did not meed gxpectation, settling

on a value of 16.9%. Moreover, due to the presence of unfinished questionnaires, the

useful response rate awith a somleofl 36 wusefult he v a

guestionnaires, thus, the number of responses did not touch thénogitvalue.

The | ow response rate might be explained
not participating to survey research; (2) Busy respondents who dba the time to

participate to the survey; (3) neimterested recipients; (4) Overlooked camnication.

Because the emails were not enough to reach the previously defined optimal

level of responses some folleup action were implemented.

Firstly, two assoations of CFOs were contacted, CDAF (Club Dirigenti

Amministrativi e Finanziari) and ANDAF (Associazione Nazionale Direttori Amministrativi
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e Finanziari)JJust CDAF took part in this study and thanks to its involvement the level of

survey completed grewup to 49.

Even if an improvement was achieved, the optimal level was still far from being
reached. In order to try to meet the original goal Gdghty of the most strategic
companies which did not participate until then to the survey weirectly contaced by
phone call to improve the response rate. However, just two of these one eventually

completed the questionnaire.

In conclusion, 76 questionnaires were received among which just 51 fully

completed.

Having 51 exploitable questionnairasd fixing the lgel of Expected Prevalence

(0.5) and Confidence level (0.9), the Confidence Interval is guarhatell .5%.

However, an anticipation of a successive chapter is required. Because of the
involvement of CDAF, the control of the recipiengdl apart and daa filtering was
necessary to assure representativeness of the population. For this reason, 10 out of 51
responses were considered as not suitable for this study and removed from the
database. The selection process will be explained inildetthe folown g chapt er “ Da

Anal ysis

Eventually, considering the final database containing 41 useful answers, the

guaranteed Confidence Interval settled on a value of 12.8B8le 111).

Tablel1-1: Optimal and actal number of respondents

Optimal Actual
Confidence Interval 0.1 0.129
Confidence level 0.9 0.9
Expected prevalence 0.5 0.5
Sample size 68 41
Response rate 20% ~10%
Number of questionnaires to send 340 336
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In conclusion, theredefined optimal samle size has not been met, however
the Confidence Interval obtained at the end of the survey might be considered as within

the acceptability range.

All the data retrieved were treated according to UE legislation in use and

treatment of personal data Gener&lata Protection Regulation (UE 2016/679).

11.4 BAS AFFECTING THEIMEDS

Considering the possible presence of bias affecting every empirical research, it is
important to highlight and discuss the main ones in order to assure thebillaof this

study.

In the following sections, the four main bias are going to be defined and
discussed. These are: noesponse bias, social desirability bias, common method bias

andreliability of the measurement tool.

11.4.1 Nonresponse bias

Non-response bias is defined by BgR005, p.3) as:

“the mistake one expects to make
characteristic based on a sample of survey data in which, due te non

response, certain types of survey respondents are umderpr es ent ed . ”

Fram this definition, it is possible ot highlight a relevant problem of
guestionnaire based on voluntary participation. Indeed, it might happen that recipients,
who feel like they do not fit the questionnaire aim, tend to not participate to the study.
Doing ®, part of the population will nobe represented by the result of the survey

mismatching the real characteristics of the population.

In conclusion, when the neresponse bias is present, it is not possible to

generalise the result obtagd from the surveyto the whole population.
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In this sudy, the nonresponse bias might not be caused by sampling errors
Being the census made by MBRES and the selection of the population is made by
selecting the most relevant players, nor it can be caused byrepresentdive samples,
being the sample setded not according to a random principle but following a

representativeness principle.

The main cause leading toward a R@sponse bias might be the behaviour of
the respondents themselves. In fact, a Aoterested repondent might ignore the

survey anccovering the relevance and severity of Rdigitalised companies and CFOs.

As stated by Berg (2005) the nogsponse bias given by the namerest of
respondent s, i . e. “sel ecti oanaisbased,®asinthis a

study, upona variable of interest, i.e. use of digital technologies.

According to Berg (2005), it is possible to manage theresponse bias at both

data gathering and data analysis stage.

In this study, during the design of theigstionnaire, it has been tried tavoid
the nonresponse bias through the use of questions based on perception and not on
actual use of digital tools. This solution might pull the participation of everyone
interested in the topic, despite the level of dmjization. However, a noimteresed

recipient might still not answer, hiding the presence of a lower level of digitalization.

While it is impossible to estimate the bias given by-nespondents, somethings
can be extrapolated by respondents who palliatompleted the questionnaire and
eventually abandoned it. Indeedome insighg may be extrapolated by uncomplete
data through estimations techniques and weighted answers. However, the authors
thought that the use of these techniques will lead to resakésreliable as the effects of

taking no action upon the neresponse bias.

Because of the absence of any parameter about the population regarding
digitalization and the lack in a second sample from which measuring the presence of the
bias, here it is jugbossible to acknowledge the readef this possible bias and provide

a sample to the literature which can be used for future survey researches.
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11.4.2 Social desirability bias

The Social desirability bias is a phenomenon afflicting potentially every self
report measure concerning social scienf@sher, 1993; King and Bruner, 2000). It
consists in the tendency of reacting to question in a way to put the individual in the best
possible light toward the society. A social desirability bias happens when the
responaents misreport their answer (Berg005). It is wrong to associate this issue just
to the individual behaviour, simplifying its nature which is mostly related to the

“tendency of the test items to elicid)t parti

In case of presence of sociaki@bility bias, the survey results are systematically
flawed toward the society perception of correct answers, thus, covering the real
situation (Fisher, 1993). Because of that, this bias might mislead the researafgngri

toward conclusions far fromhe reality.

According to Fischer (1993), the social desirability bias might lead to several
issues such as: (1) unreliable relationships among variables; (2) increased measurement

error; (3) deviation in variables me an.

Il n t he aut hor s sirabiliiy bigs,does$ rokerepesent a eelevantd e
bias within this study. Indeed, social desirability mainly appears when the questionnaire
presents “good” and “bad” answers. Moreover
reports of abilities, personalitiesgxual behaviour, drug abuse and more in general to

the main society taboos (Fisher, 1993).

Due to the characteristics of this study, the social desirability bias might be
present in a limited and noerelevant bias. Inded, elements such as: (1) Neutrglibf
the questions, (2) Anonymity and confidentiality, (3) Questions related to personal
perception, and (4) Focus upon the professional role and not the individual, assures the

detachment from the questionnaire fosterirgincere answers.

Unfortunately, de to the limited resources available in terms of sample
answers, it was not possible to run quantitative tests about the presence or not of social

desirability bias, e.g. MCSDS (Marle@wne Social Desirability Scale).
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In conclusion, it is impossible ssure the absence of social desirability bias
because it was not possible to quantitative test the responses, however, many
countermeasures were used within the questionnaire trying to reduce the magnitude of

the issue b an acceptable level.

11.4.3 Common methd bias

With the term common method variance or common method bias is intended
the attribute of the measurement system causing measurement errors in behavioural
research. Measurement error might represent a problem whieeatens the validity of

relationships among measures (Kock, 2015; Podsakoff, 2003).

According to Cote and Buckley (1987), the common method variance is affecting
approximately 26.3% of the variance observed in relationships in behavioural research
field.

Common method bias refers to trsystematic measurement errors proper of a
measurement system, leading toward misleading conclusions. Indeed, when common
method bias is present, it is possible to observe a higher correlation between variables,
however ths correlation is not caused by tlaetual relationship but by a bias of the
measurement system, i.e. the questionnaire, which is characterised by a systematic

error in assessing the variables val ues.

As proved by Podsakoff (2003), this kind of bias mightcausd by many
different sources, here just the most relevant about this study are going to be described

and discussed.

One of the main sources is identified in the common source and rater from which
predictor and criterion variables are measured.sTban be explained by the rational
reasoning of the respondent which tries to answer consistently to questions sharing
causaleffect relationships or which assess the same construct. Doing so, relationships,

which might not exist in the reality are erronesly observed (Podsakoff, 2003).
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Another key element causing the common method variance issue is given by the
implicit theory the respondent holds in his/her mind which influence the sticking to the

reality of the answers in favour of the theory (Podsaka@03).

Eventually, the commonscae f or mat s, defined as “the
the use of the same scale format on a ques:

increase the variability related to common method.

More than these, many other bias might contribute to the severitpf the
common method variance such as: Leniency bias, Item characteristics effects and Social
desirability (Podsakoff, 2003).

This analysis highlights the severity given by this issue and the many sources of
errors whichhave to be considered. In order tvoid unacceptable levels of common

method variance several measures were applied at botarge and expost level.

As regard the former, in the questionnaire there is no a direct connection
between guestions and the &gl construct they want to measuyeloing so, it appears
difficult to the respondents to find an actual link among the different questions.
Moreover, the questions selected consist of an adaptation of standard questionnaire

which are validated and approgeagainst this kind of bias.

Despie this, some characteristics of the questionnaire might foster the impact
of common method variance. For instance, every respondent took care of both
predictors and criterion vVvar iarsWwel eeslikerta s s e s s n
scale,isshacc i n many questions of Digital CFO’ s

psychological wellbeingection.

Although many countermeasures were taken during the survey design phase, it
has been not possible to definitely exctudhe presence of common method bia
without an expost analysis. Thus, once collected the answers, the presence of common
method bias has been tested to ultimately exclude an unacceptable level of its impact

into the relationships emerged.

In order to staistically test the presence or naif the common method bias,
three of the mostwetlk nown tests have been considered;

Confirmatory Factor Analysis (CFA); and Variance Inflation Factors (VIF).
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Har man’ s si ngl eof theancost avidelyttoels wsed ittesst thee n
presence of common method variance. It is based on the concept that if the issue affects
the measurement system, the majority of variance in the variables can be explained by

a single factor (Podsakoff, 2003).

Canfirmatory factor analysis is a m®sophisticated test based on the same logic

of Harman’'s single factor test (Podsakof f,

As regard the Variance Inflation Factors, it is an automatic procedure run by the
softwaresmartPLS which allows the full cinearity test for all the latenvariables in
the model. A VIF higher than 3.3 indicates the presence of a not acceptable level of the
common method bias. As demonstrated by Kock (2015), VIF test is reliable in
successfully identifpg the presence of ammon method bias. A practical exatapof
use of VIF is provided by Tay, Tan & Yahya (2017) who used VIF in testing common
method bias in P.SEM modelling.

In conclusion, the common method bias has been evaluated through the use of
the VIF test Indeed, his one is the most reliable testreong the three and allows to

spot the presence of this bias in situation when single factor analysis fails (Kock, 2015).

11.4.4 Reliability of the measurement tool

Cronbach’s alpha i s an e s tonetria test.rit o f t he
measures the cortdation of two items regarding the same construct. According to this
tool, a psychometric test is reliable when the average correlation of the items measuring
a certain construct is high. Indeed, the questions effectine®asure the construct due

to the fact that they share similar behaviours (Gliem & Gliem, 2003).

Cronbach’s alpha wil/|l be used in two morm
used to assess the reliability of the items of each measure offtbeel. After that, it is
going to be used tassess the reliability of the measures in defining the latent construct

beneath.

Cronbach’™s alpha threshold for an accept

0.8 characterize good reliability of a model.
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Duet o the assumption, harob pgeal reliabilty &r on b a c |
indicators, the sensitivity to the number of items in the scale and the tendency of
underestimate the internal consistency reliability (Hair, Hult, Ringle & Sarstedt, 2016),
anothermasur e wi | | be i nt e dphaart asséssingdhe intereal Cr on b

reliability of the measures: the Composite Reliability.

The composite reliability index varies between 0 and 1. Values close to 1 indicate

a high reliability and threshold of 0.7rfan acceptable level of reliability.

On thecontrary of Cronbach’ s al pha, t he
overestimate reliability. Thus, in this study, the reliability will be assumed as a value

tilting between the Cr onb goshe raiabibaty (pppeat (| owe

bound). The intena | of val ue wil|l be wused just for
reliability. The validity of the questionn
alpha.

Very high val ues ©dmpoSite relatility ¢oter s95)anigltha an d
represent an issubecause demonstrate a convergence that it is likely to be explained

by semantic redundancy of the items (Hair, Hult, Ringle & Sarstedt, 2016).

11.5 DATA PREPARATION

Once collected the answers from tearvey several checks and adjustment were

made in order ¢ structure the data and making them usable for the statistical analysis.

Before starting analysing the answers, a preliminary check was required in order
to assure the minimum number of answersdoable statistical validity. In the moment
of closing thesurvey, 76 answers were received among which 51 completed. According
to PLS regression’s parameters, t he number

information about this aspect will be providen the following chapters.

The achievement of an accepia level of answers allowed the preliminary

analysis on the responses.
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The first problem to solve consisted in understanding how many of the answers
collected could be used for the anlysis. Indegohost 30% of the respondents did not
complete the surveyabandoning the questionnaireAccording to thisjt has been

possible to classify the answers inted categories:

1. S1: Questionnaires correctly completed in all its section. To this category bedting
the answers usable for both Digital CFO model an diibdel. In total 51 responses
(67.1%) join this group.

2. S2: Questionnaires not fully completed where just control variables and the first
section of Digitalization of CFO were completed, the psphigsical welbeing

section is wholly blank. In total 28sponses (32.9%) join this group.

Because of the high correlation among the different sections of the
guestionnaire in order to run the statistical analysis, just S1 will be considered in this

study. The25 respondents of S2 group will be delated from tegabase.

After that, due to the involvement of CDAF in survey diffusion, some of the
guestionnaires collected did not match anymore the target population defined in the
first place. Indeedninere s pondent s were working for a cor
of revenues and one respondent came from FINTEC industry. To stay consistent with the

objective of this study, these 10 answers will be deleted from the database.

Now, the ultimate database is regdut, before running the statistical analysis
another ste it is required: the data structuring. Indeed, many answers are unstructured
(e.g. text string) and other are inconsistent with the rest of the questionnaire (e.g.

negative and positive worded quisns in Job DemaneResources section).

To solve this isge, the operended answer has been turned into structured
answers, for instance, the company’s indust

classes of answers:

1 Manufacturing it comprehends all the industries devoted to production
processes and transforation of input into output (e.g.: automotive; buildings;

chemical; clothing; electronics; mechanics; paper; pharmaceutical);
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Serviceslt embraces all the industries which providetangibles services to the
customer with a high level of bacffice (e.g: Hotel & Restaurant; ICT; Travel);
Logistics this categorycomprehendsall the firms which are focused in moving,
stocking and manage material flows (e.g.: Distribution; Trartagion);
Utilities: it embraces the firms which provides energy, water gjas to the
users.
FMCEFast Mover Consumer Goods): this category gathers those firms devoted
in managing production and distribution of highly perishable produces (e.g.:
Food andBeverage);
Healthcare it comprehends those organizations devoted to heaitid wellness
of individuals (e.g.: hospitals);
Entertainment this category gathers the firms devoted in producing intellectual
properties and intangibles for entertainment purposge.g.: Producers;
Publisher).

Other openended answers were made con&ist among them in terms of

nitude, such as: “Average revenues

hnol ogi es

Moreover, the answers provided according to thi&ert rathg were turned into

guantitative values according to the equivalences shaweTable 11-2:

Tablel1-2: Likert scale conversions

Likert- Digital CFO section Likert- Psychophysical section Quantitative values
“Per null a” “Sono in completo 1
“Mol to poco”’ “Sono rdd®’acco 2
“Poco” “Sono disaccordo i 3
“I'n parte- “Non sono né in ac 4
di saccordo”
“Abbastanza” “Sono d'accordo ir 5
“Mol t o” “Soth'oaccordo” 6
“Compl et ament (“ Sono compl et ament 7
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Eventually, the questions conceng the Job DemaneResources model were
adjusted to stay consistent among them and to correctly measure the actual level of
their construct. More irdepth, questions: D54; D55; D56; D58; D66; D67 were adjusted
in complement to 7Thus, if the answer was if was turned into a 7, if the answer was
2 it was turned into a 6, and so on. Just the answers with value of 4 (central value)

remained unchanged.

11.6 DATAANALYSIS

In this section, the reliability and representativeness of the data collected will be
asss sed. To do so, the correspondences betwe

will be analysed from two perspectives: size and industry.

Moreover,t o assure reliability of the dat a,

analysed in order to eliminate dse data which are external to the population

distribution.
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Distribution of CFOs' AGE

Anderson-Darling Normality Test

A-Squared 0,71
P-Value 0,060
Mean 51,146
StDev 5,868
Variance 34,428
Skewness 0,732392
Kurtosis 0,233018
N 41
Minimum 42,000
1st Quartile 46,500
Median 50,000
3rd Quartile 55,500
Maximum 67,000
95% Confidence Interval for Mean

49,294 52,998

95% Confidence Interval for Median
47,000 54,000

4_ 95% Confidence Interval for StDev

4,817 7,508

95% Confidence Intervals

Median f . |

Picturel1-1: Distribution of CFOs' age

The age of respondents is distributed as a gaussian distribution (Anderson
DarlingNormality Tests Ralue= 0.060) with mean value of 51 and standard deviation
of 5.8 defining a Confidence Intevfor mean between 49 and 53 years old. The

distribution presents a faint skewness and no outli@sture 1-1).

The analysis defines a hig consistent distribution and no actions have been

taken according to CRCAge criteria.
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11.6.2 Representativeré a

Z

2T GKS TFTANNAQ aA

. . . ' . ~
Distribution of sample's sizes (M)
Anderson-Darling Normality Test
a A-Squared 7,19
P-Value <0,005
Mean 983,49
StDev 1727,49
Variance 2984209,16
M Skewness 3,2163
Kurtosis 10,7406
N 41
N Minimum 75,00
1st Quartile 170,00
Median 450,00
3rd Quartile 825,00
Maximum 8600,00
—’T n 95% Confidence Interval for Mean
0 10000 20000 30000 40000 50000 60000 70000 438,23 1528,75
95% Confidence Interval for Median
228,19 600,00
froc e % 95% Confidence Interval for StDev
1418,29 2210,32
95% Confidence Intervals
Mean } o }
Median e —
500 1000 1500
Picturel1-2: Distribution of sample's sizes
q 0 q q ' . ~
Distribution of population's sizes (M)
Anderson-Darling Normality Test
- A-Squared 647,35
P-Value <0,005
Mean 652,9
StDev 2595,5
Variance 6736613,6
Skewness 18,204
Kurtosis 435,982
N 2561
Minimum 50,0
/- Ist Quartile 112,3
Median 196,4
3rd Quartile 468,0
Maximum 73542,0
95% Confidence Interval for Mean
00,00 010.000,00 02000000 (30.000,00 40.000,00 @50.000,00 060.000,00 0 70.000,00 552,3 7534
95% Confidence Interval for Median
187,1 206,2
ﬂ]—w»e H HEH * * 95% Confidence Interval for StDev
2526,3 2668,6
95% Confidence Intervals
Mean e
Median Fe
200,00 300,00 0 400,00 /500,00 600,00 700,00 0800,00

Picturel1-3: Distribution of population's sizes
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The anal ysi s o fdon¢ tbgethes witmthd ceniparisos with the i s
population characteristics in order to assess the representativeness of the data obtained

through the survey.

Population (Picture 1-3) and the sample(Picture 1-2) present similar
characteristics: both are not distributed according to a 4{sékped distribution and
present strong skewedness (3.2 for the sample and 18.2 for the population) toward the
left side of the distribution. The reason of that is given by tkeeybiar features of the
Italian production system, which presents a highly fragmented fixture. Indeed, the
majority of manufacturers and service providers have a small dimension with resenue
bel ow M€1 000O0. However, many e com@amdse s OV e |
covering positions over M€10 000 and the ex
by ENEL, the main Italian energy provider. It is possible to appreciate similar trends into
the sample extracted. Indeed, the majority of companies find thdwesewithin the

MEL1L 000 bound with some extremes reaching a

The average revenues extracted from the sample is higher of almost 50% respect
to the population size (Sample meak€ 98 3; Popul ati on mean= M€6!

withtheaimofth s st udy of analysing digitalizati ot

It is possible to appreciate similar st
and M€2 596 r es p e populatioa sizgs. If iinterestingngnbtiee theatn
in both caseshe average size is lower than the standard deviation of the distribution,
showing a high dispersion of the population' | (sample)= 1.757¢/u (population)=
3.981)

However, despite the &erences in average size and dispersion of the
distribution, the sample confidence interval for mean is embracing the whole confidence

interval for mean of the population, highlighting representativeness of the sample.

Table11-3 sunmarises the main mets of the two distributions.
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Table11-3: Comparison of companies' size distribution between population and sample

Population Sample
Mean>0 a € 0 652.9 983.49
Standarddeviation™ 6 a € 0 2595.5 1727.49
Skewedness 18.204 3.2163
Number of firms 2561 41
aAyAYdzy 6aced 50 75
al EAYdzY dachy 73542 8600
/| 2YFTARSYOS LyidSn [552.3; 753.4] [438.23; 1528.75]

11.6.3 Representativeness of tieA NY 3 Q AY RdzA G NR Sa

As regard as the industry of manufacturer and service provider, the

representativeness is done according the aggregation into the seven raseas

previously defined (Manufacturing; Services; Logistics; Utilities; FMCG; Healthcare;

Entetainment).

The populéion and the sample show some common points regarding the

distribution of industries. More in depth, the trend of the two seems to be consistent

maintaining the same order and magnitude.

However, some differences should be considerEuistly, the manufacetring

industry is less represented, due to the sample undersize of 38.5% respect to the

population.

The logistic industry suffers the same issue of the manufacturing one with a

sample undersized of 42% respect to the population.

Graghs in Picture 1-4 shav the comparison betweethe distributiors of the

sampl e

s and popul ation

S industries.
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Picture11-4: Comparison of firms' industries between population and sample

Despite these twadlifferences, the authors assume a fair representativeness of

the sample according to the distribution among the differertdunstries.
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11.7 PLSSEMREGRESSION

The results of the survey are going to be analysed through Partial Least Squares
Structure EquationModelling (or Partial Least Squares path modelling) technique.
Particularly, the application of Partial Least Squares &read&quation Modelling (PLS
SEM) is aimed to test and verify the hypothesises behind the defined model of Job

demand-resource irorder to find out significant relationships between the constructs.

First, the theory related to PESEM methodology is gay to briefly present in
order to provide an overall picture about the framework and the reasons for the

adoption of this technique.

After that, PLSSEM technique is going to be appliedJiIdR andAMO model.
The different variables, constructs and retatships and measures required are going to

be describedaindthe results are analysed and presented.

11.7.1 PLSSEM methodology

The algorithm at the bottom of PLSEM was originally developedWiold (1975,
1982) and later it was extended by other authors, abkmhdller (1989), Bentler and
Huang (2014), Dijkstra (2014), Dijkstra and Henseler (2015a), and Dijkstra and Henseler
(20150).

PLSSEM is a method faostructure equation modelling(SEM).There are two
types of SEM: Covarian@ased SEM (CEEM) and Partialeast Squares SEM (PLS
SEM). Generally, €M is adopted in order to confirm (or reject) established theories,
while PLSEM is primarily used to develop theories enploratory research when
searching for patterns in the data in case there is no or bttlg prior knowledge on
how the variables are related. Therefore, in this study the aim is to analseh
independentvariables are better predictors of the dependent varial®reover, there
are other advantages that led to the choice of the applmatof PLSSEM analysis for
this research. In fact, PASEM works efficiently witlsmall sample sizescomplex

models(mary constructs and many indicators) and makes practicalyassumptions
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about distribution of data set(non-parametric analysis). On ¢hcontrary, CEBEM
analysis requires normally distributed data and its structural models require circular
relationships Garson, 2016Hair, Hult, Ringle & Sarstedt, 2016).

11.7.1.1 Minimum sample size

As regards small sample size for $8IE3/, some researchersvainvestigated
and developed theories and rules of thumb regarding thenimum sample size
requirementsfor the application of PL.SEM. Particularly, two different methods have
been developed. &clay et al. (1995) have defined a rule of thumb knowd@smes
rule which states that the minimum sample size should be 10 times the maximum
number of arrowheads pointing at a latent variable anywhere in the PLS path model.
Cohen (1992) defined the mim number sample size depending on the minimufn R
values detcted (considering values of 0.1, 0.25, 0.5, 0.75) in any of the endogenous
constructs in the structural level for significance level of 1%, 5% and 10%, assuming the
level of statistical power d0% and a specific level of complexity of the PLS path model
(i.e., the maximum number of arrowheads pointing at a construct in the PLS path

model).

11.7.1.2 Modelling technique

Going more in depth, PLSEM is an Ordinary Least Squares regredsased
estimation technique that determines its statistical properties. Tinisthod focuses on
the prediction of a specific set of hypothesized relationships that maximizes the
explained variance in the dependent variables, minimizing on the contrary the
unexplained vagnce. Therefore, PLSEM relies on variances instead of cisaces of
dependent variables to determine the optimum solution. As a result, the focus ef PLS
SEM is more on prediction rather than on explanation, which makesSEN5
particularly useful for stdies on the sources of competitive advantage and success

driver studies (Hair, Hult, Ringle & Sarstedt, 2016; Garson, 2016).
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PLSSEM is represented aspath model Path models are diagrams used to
visually display the hypotheses and variable relationswpthin the model that are
examined when SEM is applied (KH&lult, Ringle & Sarstedt, 2016; Garson, 2016).

In PLSSEM model,variables can be defined as constructs or indicators.
Constructs(or latent variableg are abstract, complex concepts and canhbetdirectly
measured; they are graphically represented ascles or ovals. Moreover, latent
variables can be exogenous, when they explain other constructs in the model, or
endogenous, when they are being explained in the mottedicators (or items or
manifest variableg are the directly measured proxy variablést contain the raw data;
they are represented in path models with rectangles. The indicators can be formative or
reflective depending on the model, as it is going to be explained the next lines.
Relationshipsbetween constructs as well as between constsuand their assigned
indicators are shown as arrows. In FREM, the arrows are always singleaded, thus
representing directional relationships (Hair, Hult, Ringle & Sarstedt, 2016; Garson,
2016).

Furthermae, a PLS path model is made up by two diffeedements. First, there
is astructural model(also called the inner model) that represents the constructs (circles
or ovals). The structural model also displays the relationships between the constructs.
Secwod, there are themeasurement modelgalso refered to as the outer models) of
the constructs that display the relationships between the constructs and their indicator

variables (rectangles) (Hair, Hult, Ringle & Sarstedt, 2016; Garson, 2016).

Each path mdel is explained and developed based on thediyerefore, there
are measurement theory and structural theoMeasurement theoryspecifies how the
latent variables (constructs) are measured. Therefore, it explains the relationships
between the latent vaables and its indicators. In general, there daweo different
approaches to measure unobservable variables, depending on the type of relationship.
The two approaches are the formative measurement model and the reflective

measurement model (Hair, Hult, Riagk Sarstedt, 2016; Garson, 2016).

In the reflective measurement modelmeasures account for the effects (or
manifestations) of an underlying construct. The reflective indicators are viewed as a

representative sample of all the possible and available #temithin the conceptual
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domain of the constructTherefore, since a reflective measure implies that all indicator
items are caused by the same domain of the construct, indicators associated with that
particular construct should be highly correlated withchaother. Moreover, indicators
should be interbangeable, and any single one can generally be left out without
changing the meaning of the construct. The relationship between the indicators and the
latent variable in a reflective measurement model is chlbeiter loadings (Hair, Hult,
Ringle & Sarsted2016; Garson, 2016).

The formative measurement modelsrely on the assumption that causal
indicators form the construct by means of linear combinations. Each indicator for a
formative construct explainsaspe f i ¢ aspect of Takerebgethernst r uct
the indicators constitute the meaning of the construct, which implies that omitting an
indicator potentially modifies the nature of the construct. As a consequence, formative
indicators are not interlcangeable in contrast with reflective indicasoiThe relationship
between the indicators and the latent variable in a reflective measurement model is

called outer weight (Hair, Hult, Ringle & Sarstedt, 2016; Garson, 2016).

The specification of the conterdf the construct depends on the construct
coneeptualization and the objective of the study. Furthermore, the specification
primarily guides and impacts on the measurement perspective (Hair, Hult, Ringle &

Sarstedt, 2016; Garson, 2016).

Structural theoryexplains how the latent variables are related @ach other.
Therefore, it focuses on the path relationships between the constructs in the structural
model. There are different types of relationships. The relationships linking two
constructs with a singlereow are defined as direct effects or path céeients The
relationships that involve a sequence of relationships with at least one intervening
construct involved are defined as indirect effects. The indirect effects involve the
presence of a moderatorariable between the two constructs. The sumdafect and
indirect effects is defined as the total effect between two constructs. The structural
modelpath coefficientsrepresent the hypothesized relationships among the constructs,
thus they indicate the xent to which the exogenous construct is asated with the

endogenous construct. (Hair, Hult, Ringle & Sarstedt, 2016; Garson, 2016).
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After this brief explanation, it is possible to conclude that-BEM estimates
coefficients of relationships (structak model path coefficients) that maximize thé R

values (amount of explained variance) of the (target) endogenous constructs.

The analysis of the path modeling implies both the evaluation of the
measurement model and of the structural model. As regard theasures of the
measurement model, they depenah the type of the model adopted, if formative or
reflective one. Particularly, in this chapter the evaluation of the reflective measurement

model is going to be studied since, it will be adopted feR¥Dd AMOresearch model.

11.7.1.3 Evaluation criteria of thmeasurement model

Assessment ofreflective measurement modelincludes the evaluation of
internal consistency reliability convergent validity and discriminant validity (Hair,

Hult, Ringle & Sarstedt, 2016).

The main criterion for evaluatinmternal corsistency reliabilityis composite
reliability. Composite reliabilitytakes into account the different outer loadings of each
indicator variable. This measure varibstween 0 and 1 values, with higher values
indicating higher levels of reliability. Gendyalcomposite reliability values can be

evaluated considering the following rang@4air, Hult, Ringle & Sarstedt, 2016)

below 0.6: lack of internal consistencyiadility;

1
1 between 0.6 and 0.70: acceptable in exploratory research;

1 between 071and 090: acceptable in more advanced stages of research;
1 above 0.9 (and definitely above 0.95): not desirable, because they
outline that all the indicator variables are msuring the same

phenomenon and are therefore not likely to be a valid measure of the

constuct.

The convergent validityrepresents the extent to which a measure correlates

positively with the alternative measures of the same construct. To evaluate apenver
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validity of reflective constructs, individual indicator reliability and average vegian
extracted (AVE) are calculated (Hair, Hult, Ringle & Sarstedt, 2016).

Individual indicator reliability expresses the size of the outer loadings of the
indicators.A common rule of thumb adopted by researchers is that the standardized
outer loadings shad be 0.708 or higher in order to be significant (Hair, Hult, Ringle &
Sarstedt, 2016).

Average variance extracted (AVEgpresents the grand mean value of the
squaed loadings of the indicators associated with the construct, thus the sum of the
squared ladings divided by the number of indicators. An AVE value of 0.50 or higher
suggests that, on average, the construct explains more than half of the variance of its
indicators. On the contrary, an AVE of less than 0.50 indicates that, on average, more
variarce remains in the error of the items than in the variance explained by the construct

(Hair, Hult, Ringle & Sarstedt, 2016).

The discriminant validity expresses the xent to which a construct is truly
distinct from other constructs by empirical standard3herefore, confirming
discriminant validity means that a construct is unique and captures phenomena that are
not represented by other constructs in the model. Thecdminant validity is evaluated
considering crosadings, the Fornellarcker criteriorand the heterotraitmonotrait

ratio (HTMT) of correlations (Hair, Hult, Ringle & Sarstedt, 2016).

The crossloadings accounts for the correlations between an indiocatand
another construct. Therefore, the outer loading of the indicator should be highar th
any of its cros$oading on other constructs. In this way, it affirms that the correlation
between the indicator and its construct is higher than the correlatibetveen the

indicator and the other constructs in the model (Hair, Hult, Ringle & Sar26d6).

TheForneltLarcker criterioncompares the square root of the AVE values with
the | atent variable correlati onBEshoullibeus,
higher than its highest correlation with any other construct. An alternatiyeragch to
evaluate the results of the Forndlhrcker criterion is to calculate whether the AVE is
larger than the squared correlation with any other construct. Togic behind the

Fornelt Larcker criterion is based on the idea that a construct sharas mariance with

t he
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its associated indicators than with any other construct (Hair, Hult, Ringle & Sarstedt,
2016).

However, recent research has found that neither crlmesdings or Fornell
Larcker criterion is able to detect discriminant validity issuesegards crosfoadings,
it fails to indicate a lack of discriminant validity when two constructs are perfectly
correlated. As far as the Forn&larcker criterion, iperforms very poorly when indicator
loadings of the constructs under consideration diféeny slightly (Hair, Hult, Ringle &
Sarstedt, 2016).

Therefore, in order to have a reliable measure of discriminant validity, the
heterotrait-monotrait ratio (HTMT)of the correlationsis taken into account. HTMT
represents the mean of all correlations eofdicators across constructs measuring
different constructs relative to the geometric mean of the average correlations of
indicators measuring the same construct. dnfew words, HTMT is the ratio of the
betweenttrait correlations to the withirtrait correlations. The HTMT approach provides
an estimation of what the true correlation between two constructs would be, if they
were perfectly reliable. A true correlatioretween two constructs close to 1 indicates a
lack of discriminant validity. Researchers sidler that a HTMT valuabove 0.90
suggesting a lack of discriminant validity. Particularly, when the constructs in the path
model are conceptually more distant, a lower and thus more conservative threshold

value of 0.85 seems acceptable (Hair, Hult, RiggBarstedt, 2016).

Moreover, theHTMT can be adopted as the basis dftatistical discriminant
validity test. However, since PLSEM does not require distributional assumptions,
standard parametric significance tests cannot be applied to test whetherHRMT
statistic is significantidifferent from 1. Therefore, researchers have developed a
procedure calledbootstrapping to derive a distribution of the HTMT statistic. The
bootstrapping allows to draw randomly subsamples with replacement technique from
the original set of data. Replacemt techniqgue means that each time an observation is
drawn at random from the sampling population, it is returned to the sampling
population before the next observation is drawn. Each bootstrap sample has the same
number d observations as the original sate of data set. Bootstrapping process is

repeated until a large number of random subsamples have been created, usually about
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5 000 subsamples. The bootstrap distribution is an approximation of the sampling
distribution. Fom the bootstrap distribution, itis possible to estimate statistic
parameters. The TMT statistic is one of the parameters that can be gained with this
technique. In this way, it is possible to derive a bootstrap confidence interval. The
confidence inteval represents the range within ¢étrue HTMT population value will fall,
assuming a certain level of confidence (e.g., 95%). A confidence interval containing the
value 1 indicates a lack of discriminant validity. On the contrary, if the value 1 falls
outss de t he i nt er gestdthatsthe twa cogsiucts arefempsricaflyudigtinct
(Hair, Hult, Ringle & Sarstedt, 2016).

When discriminant validity is not met, there are two different approaches that
can be adopted. In order to decrease the averafgeteromethodheterotrait
correlations, it is possible to eliminate items that are strongly correlated with items in
the opposing construct, or reassign these indicators to the other construct, if
theoretically plausible. Otherwise, another approach to tneg discriminant validity
problems involves merging the constructs that cause the problems into a more general
and broader construct. I n both cases, it sh

validity is not decreased (Hair, Hult, Ringle & Sars@it5).

11.7.1.4 Evaluation criteria of thstructural model

Once the measures for reflective measurement model have been checked, the
next step addresses the assessment of tteuctural model results. This means

examining the model ' s the retationsbipsibetweenctlrep ab i | i t
condructs. The assessment of structural model results adopts a systematic approach,

divided in six different steps (Hair, Hult, Ringle & Sarstedt, 2016).

The first step requires the assessment abllinearity. To assess theVel of
collinearity, researchersompute the Tolerance or the Variance Inflation Factor (VIF).
TheToleranceexpresses the amount of variance of one indicator not explained by the
other indicators in the same block. Thariance inflation factor (VIF)s just the
reciprocal of the tolerace. Tolerance values beldh20(and VIFvalue aboveb) in the

predictor constructs are considered critical levels of collinearity. If a critical level of
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collinearity is indicated by the Tolerance or VIF guidelines, atlshbe considered
eliminating comstructs, merging predictors into a single construct, or creating higher

order constructs to treat collinearity problems (Hair, Hult, Ringle & Sarstedt, 2016).

Thesecond stegocus on the evaluation ddtructural model pah coefficients
The path coefficiets calculated as standardized values approximately betwdeand
+1 (values can be smaller or larger but usually fall in between these thresholds). The
closer the estimated coefficients are to +1 or-fig the stronger ee the relationships
(positive omegative respectively). On the contrary, the closer the estimated coefficients

are to 0, the weaker are the relationships (Hair, Hult, Ringle & Sarstedt, 2016).

Specifically, if a coefficient is significant ultimately degeon its standard error
that is obtained by means obootstrapping process. The bootstrap standard error
allows to compute the empiricaitalues and gvalues for all structural path coefficients
(Hair, Hult, Ringle & Sarstedt, 2016).

As regards the empcalt-value, the path coefficient is statistically significant at
a certain error probability (i.e., significance level) if theatue is larger than the critical
value. Generally, critical values for eriailed tests are 1.28 (significance level = 10%
1.65 (sigificance level = 5%), and 2.33 (significance level = 1%); critical values for two
tailed tests are 1.65 (significance level = 10%), 1.96 (significance level = 5%), and 2.57
(significance level = 1%). The choice of the significance levelpadftyest (me or two
tailed) to adopt depends on the field and on the objective of the study. Usually, when a
study is exploratory in nature, researchers often consider a significkevet of 10%

(Hair, Hult, Ringle & Sarstedt, 2016).

As regardg-value, it expresses the probability of erroneously rejecting a true
null hypothesis, thus assuming a significant path coefficient when it is not significant.
Specifically, when assuming a significance levaloas, the pvalue should be smaller
than0.1to asses that the path coefficient considered is significant 40% level(Hair,

Hult, Ringle & Sarstedt, 2016).

Finally, bootstrapping process allows to evaluatanfidence intervalsof path
coefficients. Therefore, if a confidence interval for an estimatathpoefficient does
not include 0, the null hypothesis that the path equals zero is rejected, and it is possible

to assume a significant effect of the path coefficient (Hair, Hult, Ringle & Sarstedt, 2016).
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After having examined the significance of resahips, it is important to assess
the relevance of significant relationships. In fact, it is possible that path coefficients in
the structural model may be significant, but their size may be very small. For example,
the structural model path coefficientsan be analyzed also as relative to one another.
Therefore, if one path coefficient is higher than another, its effect on the endogenous

latent variable is bigger (Hair, Hult, Ringle & Sarstedt, 2016).

Moreover, instead of path coefficients, the total eftebetween two constructs
can be evaluated. It is particularly useful when there are mediating variables (Hair, Hult,
Ringle & Sarstedt, 2016).

In the third step, the coefficient of determination (Rvalue)is calculated. The
R value is the squared cormion of actual and predicted values, thus represents a
measure of irsample predictive power. It varies between 0 and 1, with higher levels
indicating higher levels of predictive accuracy. In success driver studies, researchers
consider 0.75 as thresholth scholarly research focusing usually on marketing issues,
R values of 0.75, 0.50, or 0.25 for endogenous latent variables may, as a rule of thumb,
be respectively described as substantial, moderate, or weak (Hair, Hult, Ringle &

Sarstedt, 2016).

The fourth step focuses on the change in the? Ralue when a specified
exogenous construct is omitted from the model. In this way, it evaluated if the omitted
construct has a substantive impact on the endogenous constructs or not. This measure
is known as the¥ effect size Values of 0.02, 0.15, and 0.35, respectively, represent
small, medium, and large effects of the exogenous latent variable. Effect size values

lower than 0.02 indicate that there is no effect (Hair, Hult, Ringle & Sarstedt, 2016).

In thefifth step, P value is calculated.<y¥ al ue i s an indicator
out-of-sample predictive power or predictive relevance. When a PLS path model shows
predictive relevance, it is able to accurately predict data not used in the model
estimation. Specifially, G values higher than 0 indicate that the model has predictive
relevance for a certain endogenous construct. On the contrary, values of 0 and below

indicate a lack of predictive relevance (Hair, Hult, Ringle & Sarstedt, 2016).

The G value is calcalted by applying thélindfolding procedure for a specified

omission data point. Blindfolding is a sample reuse and iterative technique that omits
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every data point in the endogenous construc

with the remaining da& points.

The sixth stepevaluates theeffect size 4. It measures the relative impact of
predictive relevanceEffect size gvalues of 0.02, 0.15, and 0.35, respectively, indicate
that an exogenous construct has a small, medium, or largdigtiee relexance for a

certain endogenous construct (Hair, Hult, Ringle & Sarstedt, 2016).

11.7.1.5 Analysis tool for Partial Least Squares

After the evaluation of the structural model, the assessment of theFHI path
model is concluded. In order to apply tReSSEM algothm, SmartPLS 3oftware has
been chosen. It is considered as the most popular software for the implementation and
execution of PL.SEM of analysis (Garson, 2016). In fact, respect to other programs with
userfriendly graphical interfaces suh a s sXLSPW package, Adanco,-8LS,
WarpPLSSmartPLS is the most comprehensive and advanced program in this field (Hair,
Hult, Ringle & Sarstedt, 2016). Therefore, in the next chaReESEM analysis will be
applied to JERand AMOmodel withthe graphicéinterface of SmartPLS.
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12 DESCRIPTIVE ANALYSIS

This descriptive analysis is aimed at providing a snapshot of the actual

digitalization ofCF@in manufacturing and service providessganizations

The analysis wants to assess the leveligitalization of the CFO, here defined

as Digital CFO (DCFO), and the environment which surrounds him/her. The environment

is composed of two elements:

1 The micro-environment consisting of the Finance Functioneth c ompany’ s

function lead by the CFO;

1 Themacroenvironmentc o ns i st i n gorgarizationand itsdustmy’ s

Picture12-1 visualize how the analysidias beenbrought forward in order to
achieve a broad and holistic perspectiviehus, each of théhree components will be

studied by its owrand in relation with the other two.

Digital skills —

Use of DT ‘

Perceived relevance of DT }—

Education }7

Age ‘

Tenure }—

Relationship with ICT ‘
CFO's perception ‘
| |

Perceived growth of DT

Environment’s Turbulence

Industry

‘ Internationalization

Size }7

Picturel2-1: Framework of descriptive analysis

For each item few key measures have been considered. Regardir@gFDa
relationship between the level of educati@md the personal background with thevel

of digitalizationis sought Thus, the characteristics used are: ipital kills; (2) Use of
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digital technologies; (3) Perceived relevance of digital technologies; (4) Education; (5)

Age; (6)Tenure.

As faragsheFirmi s concer ned, it i s characterise

(2) Firm s international iCoartpiamrny;” s( 3)i zlendust

Eventually, the level of digitalization of tlt@nance Functiomwith two proxes
(1) The relationshp with the ICT Function; 2C F O’ s perception of t
digitalization in Finance Functip(8) Perceived growth of digital techogies within the

function.

This chapter will follow the logic of this framework. Initially the single
components are ging to be assessed independently, after that, the different measures

are going to be combined t o usdigtlzagion. possi bl

12.1 CFGCHARACTERIZATION

The CFOs’' was initially charactesti sed act
age, genderand education.Picture 12-2 shows the relationships betweeage and

gender withthe industry of belonging

AGE AND GENDER BY INDUSTRY

OCCURRENCES

5

10

13
GENDER

O W VAN

AN

Picturel2-2: Age and Gender of CFOs by industry
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A it is possible to see, and afely di scussed in “Data Ana
average age is 51 years old and presents strong consistency among the different
industries. Mor eover, the graph highlights

professional role, just five out of forfgne participants were women.

Some relevant insight might be highlighted from the analysis of the relationship
bet ween CHhdQ@enwe. Beguge has been defined as the number of years
recipients declare to have coVlfedespietti@FO’' s r o

company where they were working in.

Indeed, oppositely to what sustained by Ehrenhalt & Ryan (2007),niki@
Italian industrial environment it seems that CFO tends to keep their role for long periods
of time, thus, turnover might ndbe an impellent problem of firms operating within the

industriesanalysed in this study.

Picturel2-3 displaysthis relatiorship through a single regression model using as
causal wvariable CFO s tenure and asapredict
statistical relevance @palue= 0.0019372) and a positive impaft (0.57792; R
0,23136) of ageinueg(Tablel2zhef i ni ng CFO’' s t e

According to Ehrenhalt and Ryan (2007), it was fair to expect low values of tenure
even in elder managers, however this is not happening, and it was identified a positive
relationshp between tenure and ageing anith absolute figureshigh levels of tenure

of the participantqaverage tenure of 11 years and peaks over 25 years).

AGE AND TENURE

NUMBER OF OCCURRENCES

o 000

o

Age

Picture12-3: Relationship between age and tenure
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Below the most relevantoefficients of the regression modate showed

P-value: 0,0019372

R-Squared: 0,23136

Equation: Tenure = 0,577992*Age 48,6002

Table12-1: Coefficients of ageenure regression

Codfficients
Term Value StdErr t-value p-value
Age 0,577992 0,173196 3,33721 0,0019372
intercept -18,6002 8,93612 -2,08146 \ 0,0443665

According to the current trend here uncovered and the foreseen improvement

of psychophysical

might be expected a growing F Geénare in the following years.

The CFOs'’

eduaataillys eldags olgee mer

gitalizdtidn elemorgtratéduire this studyrito | e’ s

with the

and size, age and tenure. This analysis wants to seek particular taendgiggering

effects of education.

Picturel24c ompar es CFOs’

demographic

charact e

industry. From thisanalysis it was uncovered that large companies prefer high level

education (Master of Science or MBA), while age semoh$o be a relevant parameter

in designating the CFO.

AGE AND REVENUES BY INDUSTRY

Entertainment FMCG Healthcare Logistics Manufacturing Services

Diploma | |

Bachelor's u

MSc [ | " .

PhD
Master

MEBA

Picturel2-4: Age and revenues by industry

Utilities
|

AVERAGE REVENUES (M€)
75
1.000
2.000
3.400

AVERAGE AGE
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As shownby picture 12-5, no peculiar behaviours are identified between the
level of education and thedld of study with age (displayed at the end of each bar) and
tenure. Hence, it indicates that there is not a specific study path leading toward
successful c aer.eelrnsd eiend , CFCO-" s shedbkerestiitamrama nc e s
highly complex system madup by inner passion and attitudes together with the
environment characteristics, thus making education a nelevant parameter in
identifying succ ealss busthinedChQtass,.Hoitdsh,iarsd Kartl ue i s
(2016.

FMCG Diploma
Healthcare Bachelor's
Master

Logistics MSc

Manufacturing  Diploma

I 47,00

I so.c0

n I 45,00

ccounting | NG .7

t 25,00

tics . Iy
counting | -:.00

I .00

ccounting [l 50,00

ccounting I 45,00

counting | N .00

nting [N <525

0 5 10 15 20 25 30 35

Average tenure

Picturel2-5: Characterization of CFOs

However, fromPicture 12-5 and Picturel2-6, it is possible to highlight that
Master of Science degreetisee most frequent highest education level achieved by CFOs,
indeed its presence carelobservedalmost in each industry considered in this study.
Moreover, albeit no correlations are found in this study betwesademic pathand
successfulness of CE®@&ture 12-6 undeniably highliglka st rong presence

coming from Financial anéiccounting background.
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EDUCATION BY INDUSTRY

Diploma Bachelor.. M5c PhD Master MEBA OCCURRENCES
Entertainment anagement u u 1
FMCG Economics n 2
Finance/Accounting ] ] " 4
lanagement = &
Healthcare Finance/Accounting = 7
a n
anagement = "
Logistics Finance/Accounting | |
Manufacturing Ecocnomics L
eering =
o1 i ] . ] ]
t L "
n
Services Economics =
Finance/A i L] L] L]
Utilities Finance/A i u |
Picture12-6: Education of CFOs by industry
Having discussed abou ttantGdudderstand dhich at i o n,
kind of skill s CFO’ s ne ezdtiont Indeed,duertetbet | vy c 0 L

changing environment and evolving technology, just the standard education path
(Highschool and University) mighot be sufficient to fully expit the opportunities

provided by digital technologyNew skills and competences netxbe developed to

correctly tackle digitalizatiofAccenture, 2018)According to the evolution of tools and

related skillslife-long learningis now more important than ever to stay #p-date with

the current and future digital advancements. The u$é¢he right capabilities and tools

in data processing might <create more value

overlook targeted trainingnd courses.
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TRAINING AND KNOWLEDGE

OCCURRENCES

DIGITALIZATION LEVEL
SELF-ASSESSMENT

O L .

Average

Willingness in attending courses

Average

Actual knowledge and skills

Picture12-7: Training and knowledge

Picture12-7 plots the perceived digital skills and knowledge CFOs perceive to

possess in relation to the willingnessattending courses.

According with a successful meditlong term perspective, it is fair to assume
that the best results in exploiting the ne@echn o | ogi es wi | | be achieve

are at the same time not onknowledgeable but also hungry for new capabilities.

Thus, to better analyse the answerBcture 12-8 displays a framework to
correctly tackle learning of new knowledge and sKillseematrix is made up by two axes
with two dimensions each: the horizontal axis represents #uoguired capabilities
CFO"s possess, which can be summarised in f
axis represents theiillingness in attending courseshe answers to this category might

be gathered in a simple yes or no alternatives.
According to the axes, four classes are defined:

* Analog to this class belong CFOs who do not possess advanced expertise
in digital technologies and are not interest ingroving their capabilities.
According to this study, Analog CFO’ s

where digitalization is not yet perceived as a disruption.
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Incumbent CFOs who do possess strong expertise in exploiting digital
technologies but are nahterested in acquired new capabilitiés this class
belong CFOs who falls in this category might perform well in the short term
but might risk becoming obsolete in the meditlong term due to the fast
pace of changing.

Newcomer CFOs who do natireadypossess digital skills but are willed to
attend courses to get upp-date with the new technologies and trents

this class belongThis CFOs start from a position of reduced competitive
advantage respect to their peers who possess more digitphluiities.
According to this study, these CFOs recognize the severity of tgeiog
change and are motivated mot to beovercome by the events.

Digitizer. CFOs who do possess capabilities and who are motivated in
learning new skillso this class belog. Digtizer possess the right attitude

to correctly tackle digital disruption fiinance and according to the authors

defines the pure essence ofdigital CFO.

Newcomer Digitizer
[%]
o
“ (%)
2 IEA N N
a0 Learning
£
©
c
S 5 S
+— ) =
- © wy
© > O_
c e =
3 S| Analog Incumbent =
7] N > U_/
()]
C
[T}
c o
— =
2 L L |
Few Many

Acquired capabilities

Picture12-8: TrainingCapabilities maix
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It is suggesteda CFOg0 not overlook not just the opportunities but also the
threats coming from the digital disruptiotndeed, it is far from being just a seasonal

trend but promises to change the way companies do business.

CFOs should understaméhich quadrant of the matrix they might cover in order
to plan corrective actions. For instance, a CFO who found him/hersefnalog
guadrant should understand why he/she is not willed to attend courses and if this
attitude is the result of a careful evaluatiar the actual and future role or if it is driven
by inertia. Obviously, the latter require corrective actions and through évatonal
process the CFO might move S ¢ O 2 Yg®iNEAs proved by AMO analysis
(described in upcoming chapters) motivationght be triggered by a careful evaluation
of the external environment or by opportunities provided by the organizatierom
here, through exploration activities (i.e. courses) and involvement of experts, it is

possible to achieve thBigitizerclass, whee the value of data can be fully expresls

On the other hand]ncumbentsshould not be satisfied in just exploiting the
actual capabilities they possess. Indeed, new knowledge and tools are developed every
day and the risk of becomingnalog,thus reduding the opportunity of creating value
from the datg rises AnIncumbentCFO should always be permeated by curiosity in

learning and get ugto-date with the digital technologies.

Now, it is possible tanalyse Pictur&2-7 more effectively. Drawing the avage
level of skills and willingness in attending courses, it is possible to visualize a first
benchmark to categorize the respdents. According to Picturd2-7 just few
respondents fall ilAnalogclass. The majority of the sample is foundNiewcomerclass,
they recognize the relevance connected to digital tpdist maybe because of the
difficult application of some of theror the novelty(e.g. Artificial Intelligence), they do

not feel comfortable in managing digital tools.

Eventually, almost 40% of theample is identified as digitizer with good

perspective of growth thanks to the use of digital technologies.

Moreover, focusing on the sefferception of digitalization, CFOs tend to
correctly understand their positioning within the matrix, clarifythgt usually CFOs are
aware about trir digital state. This implies that the digitalization issue was not

overlooked.
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In order to remove subjectivity in evaluation, it was asked to CFOs a self

evaluation, in a range from one to seven{Not at all; 7— absolutely), how much the

Digital CP definition mirrors him/her. The key characteristics were identified in the use

of digital technology in strategical and operative tasks run in the Function and the

proactive role in digitalising the business.

It is interesting to notice that the responags hold vey high concerns regarding

digital skills and trainingndeed, the evaluation scale is one to seven for both axes and

no observation fall under a rate of 3 and 4 respectively for willingness in attending

courses and actual knowledge and skillkis consideration unveils a population of CFOs

that is already devoted to the use of digital technologies.

CFOs’ ROLE EXPANSION BY INDUSTRY

Null Entertain..

Communication with shareholders and stakeholders L= O o O O
Definition of corporate strategy QO O O O °
ICT investments O O O O O
Operations management O O O O O

Picture12-9: Expansion of CFO's role

CFO’ s

FMCG Healthcare Logistics Manufact.. Services Utilities

EXPANSION SEVERITY
3,800
4,500
5,000
5,500

6,000

O

O
O

r o lll emot rerhasmestillfto thedisruption brought by digital

technologies. Albeit CFO role has always been subjected to evaaimhexpansions

since it born at the beginning of the 2@entury, the advent of digital technologies will

deeply impact on thigrofessional role.

This evdution has been repletely proven by several authors (Decker & Sinnett,

2013; Favaro, 2001; Howell, 2006) and this research confirms the literature results.

Picture 120 showsh ow muc h CFO’' s r ol

e

-financiagtasksa n di n g

differentiated by indistries. The expansion has been measured in a range from one

(negligible) to seven (substantial).

All the industries identified are experiencing an expansion of the role, which can

be smooth, as the definition in corporate strgiein Utility industry, tesubstantial, as

ICT investments in FMCG industry.
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FMCG Healthcare and Logistics seem to be the most hit industries and ICT

investments and Operations Management are the most common areas of expansions.

The role expansion incases the severity of the going changing, adding new
tasks and responsibility to the use of new and complex tools. This might bring CFOs
toward an unbearable condition characterised by high level of stress and low motivation
which might make an implosioof the role itself. For thee reasons, the next chapter

will be focused in analysing if is this going to happen or not.

12.2 HNANCHFUNCTION CHARACTER@N

The Finance Function i s adby@FOfdomsistétndy Funct
with the worldwide and managerial digitatation trend, arguably this function will be
subjected to a digital evolutiorfAccenture, 2018)In the actual context, Finance
Function might play the promoter, the follower or the hindrance role in thegomg

changing.

In this section, through the usef relevant proxes (relationships with ICT,;
judgement of CFO), it is sought the role pl

digitalization.

Before starting analysing the graphs, an explanation of the metrics used it i

necessary to fully undetand the data.

As regard theelationship with ICT it is reported if the ICT Function directly
responds to Finance Function. Being Financ
most use of data and informative processes, it ddqulay a forefront role irdefining

digital strategy and digital investments.

Another element to consider is thperception CFOfave about the level of
digitalization of the function. According to the consistent results obtained from the
analysis of CFO’ di gi tal i z-perceptiam, it & passibte lboamgue that theé f

declared level of digitalization of the function rhigoe close to the reality. Thus, this
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metric will be considered as primary in classifying digital and-digital Finance

Furctions.

In order to remove subjectivity in evaluation, it was asked to CFOs to evaluate,
in a range from one to seven{Not atall; 7—absolutely), how much the Digital Finance
Function definition mirrors his/her finance function. The key charactegstvere
identified in the use of digital technology in strategical and operative tasks run in the

Function.

FINANCE AND ICT

OCCURRENCES

4

O ' O ;
10
ICT RESPONDING TO
FINANCE FUNCTION
. NO

YES

Digital Finance Deparment

Picturel2-10: Characteristics of Digital Finance

Picture 12-10 showsthe first two relevantcharacteristics of a Digital Finance
Function:relationship with ICTand/ C &p@rception. According to the data 46% tbfe
sample has a Financpartment over the average level. Although the data are highly
consistent across the industrg£1.248), enhancing a uniformity of the digital level of

finance departments within Italian industrial fixture.

It is interesting to ntice that there is almost a perfect balancing of ICT function
responding to Finance beneath (6 observations) and ovebgérvation) the average
line. This ladsthe idea that in reality the direct control of Finance over ICT is not a driver

for the funcion digitalization Picturel2-11 displays the absolute level of KEihance
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relationships. It isvorth observinghat the distribution of the option is similar for every

industry but healthcare wére 75% of Finance functiorase controlling ICT functios

ICT RESPONDING TO FINANCE FUNCTION

Manufacturing Services Healthc. Logistics Entertainment

ICT RESPONDING TO
FINANCE FUNCTION

H no
W ves

Occurrencies

Picture12-11: Relationship between Finance and ICT

Another key méic considered is the perceived growth of digital technologies
within the function. The perceived growth was measured through a tiqeestion and

rangedin a scale from one to seven.

The results have been plotted in Pictut@-12 and analysed through aingle
regression model. According to the model no statistically valid relationship has been
extracted between perception of digitdunction and perceived growth of digital

technology(p-value= 0.2345]Table 122).

The main analytical reason can be fduim the low variability in perception of
growth (©=0.6) which does not meet the higher variation brought by the perception of

digital function.

It is possible to argue that while there is a common agreement that digital
technology will disrupt Finance Fetion, the function itself does not adapt yet to the

imminent changing
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DIGITALFINANCE DEPARTMENT AND PERCEIVED GROWTH OF DIGITAL
TECHNOLOGIES

OCCURRENCES

Digital Finance Function

o
O O ©O O

Perceived growth of digital technologies’ relevance in Finance Function

Picture12-12: Digital Finance and Growth of Digital Technologies

P-value: 0,234585

Digital Finance Function= 0,66666Paceived growth of
digital technology in Finance Function + 0,833333

R-Squared: 0,137931

Equation:

Tablel12-2: Coefficients of Digital Finance and Growth of digital technologies regression

Coefficients

Term Value  StdErr  t-value p-value
Perceived growth of digital 0,666667 0,527046 1,26491 0,234585
technology in Finance Function

intercept 0,833333 2,93447 0,283981 0,782218

To conclude the analysis, the relationship between -asfessment and
perception of Didal FinanceFunction has been analysd®icture 1213). Firstly, on
average the perception CFOs have on their situation is higher (+10%) respect to their

judgement on the finance function.

Moreover, according to the results obtained from the single regi@s model,
there is no significant relationships between the perception of Digital CFO and Digital

Finance Functio(p-value=0.3281fTable 123).
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It is possible to conclude that the two entities might be considered as
independent and a Digital CFO migiaexist whee digital technologies are not fully
exploited. This result confirms what discovered througil@\model, thus the major
determinants in CFO's digitalization is

but the inner motivation pulling foa change.

DIGIAL CFO AND DIGITAL FINANCE FUNCTION

o o o
. o o o o

'_"EE" Average

g ° o— ° °

g 4 o o o o o

v o o

Average
2 3 4 5 & 7

Perception of Digital Finance Function

Picture12-13: Digital CFO and Digital Finance Function

P-value: 0,328105

Selfperception of Digital CFO = 0,23076%erception of Digital
Finance Function + 4,01709

R-Squared: 0,0327962

Equation:

Tablel12-3: Coefficients oDigital CFO and Digital Finance Functegression

Coefficients

Term Value StdErr t-value p-value
Perception of Digital Finance 0,230769 0,228766 1,00876 0,328D5
Function

intercept 4,01709 1,07436 3,73905 0,0017886
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12.3 HRM CHARACTERIZATION

Similarly to CFOs characterization, also the firms are going to be analysed
according to the key demographic variables: (1) Size;I@rnationalization; (3)

Turbulence of the idustry; (4) Digitalization of the firm.

According to Picturel2-14, the sample presents strong dispersion among
industries from both sizes and internationalization, with ranges respectively from
435M€ t o ard7rén® M& to almost 60% of the revenues coming from
international activities. The picture seems to be remmetive of the highly

heterogeneous Italian industrial environment.

FIRMS' INTERNATIONALIZATION BY INDUSTRY

AVERAGE REVENUES (M€£)

O O

1.500

- 1763

Average percentage of revenues from international activities
b
I}
o

Picturel2-14: Firm'smternationalization by industry

Itisi nt eresting to analyse the | e\s.l of
Picture12-15 shows the level of perceived turbulence by industry in a scale from one to
seven. It is possible to notice that Entertainment dwgistic industries cover the first
two position of perceivedurbulence andhey are the onlytwo industries overcoming
the average level, which is assed®n a level of 4.4. It is interesting to notice ttsatme
industries, such as Fast Mover Consumer Goods and Utilities are not felt as turbulent

respect to the digital environment.
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TURBULENCE BY INDUSTRY

Entertainment Logistics Healthcare Manufacturing Utilities FMCG

INVOLVEMENT IN 14.0 ..

3,000 5.000

Perceived turbulence

Picture12-15: Level of perceived turbulence by industry

This consideration might surprise the reader as it surprised the authors. Indeed, Utilities

and FMCG represent sectors where tools Aassficial Intelligence, may create sing

value,predct i ng failures and variation in custonm
lead toward this result can be the anticipated, aadeady absorbed, shock brought by

the introduction of digital technologies. Indeed, they might have alreadyiegpind get

use D digital technologies, lowering the perspective of turbulence. However, the study

of the reasons of industries evolution du
thus it is not deepened anymore in this study and it is left to otresearches the

thorough analysis dhis topic

It is interesting to notice the relationship between the perceived turbulence of
the industry with the involvement of the company in Industry 4.0 projects. Pict@re
17 highlights a statistically significanrelationship béween the perceived turbulence
and the involvement in Industry 4.0 projects (p= 0.0491RD, 462963; R= 0,220692)
(table 124). Moreover, from Picturd 2-16 it is possible to notice that usually very large
companies are mobt concerned about the environment and the adoption of the latest

technology and business paradigms.
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From the shadef colour of bar chart in Picturg2-16, the companies within the
three out of four industries more involvad Industry 4.0 projects are on average larger

than the ones which are not implementing Industry 4.0 paradigm.

DIGITALIZATION OF THE FIRMS BY INDUSTRY
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Picturel2-16: Digitalization of the firms
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Picture12-17: Industry 4.0 and turbulence perceived



Digital CFO within the Industry 4.0 paradigiicheloni G., Ombra A.
Descriptive analysis

P-value: 0,0491712

Involvement in Industry 4.0 projects0:462963*Perceived
Turbulence + 1,59259

R-Squared: 0,220692

Equation:

Tablel12-4: Coefficients olindustry 4.0 and turbulence perceivegjression

Coefficients

Term Value StdErr t-value  p-value
Perceived turbulence 0,462963 0,2174%  2,12862 0,0491712
intercept 1,59259  0,948035 1,67989 \0,112396

As regard the relationship between involvement in industry 4.0 projects and the
perceived turbulence, a single regression model has been built to test the hypothesis of
statistical positiveelevance which isventuallyaccepted. According to the result thie
regression, perceiving turbulence of the environment pull toward the involvement in
Industry 4.0 project. Industry 4.0. creates an environment made by virtual and real
context throughthe use of digitalization which helps in managing complex and teriiu

environments Xu, Xu & Li, 2038

This regression brings along an important insight. The external environment is
one of the key elements3€0.4629 determining the implementation of Industry 4.0
paradigm. A @evel executivetoo focused on internal mresses might underestimate
the real need for new technology, creating a risk of lost in competitive advantage of the

firm.

Thus, a question spnt aneously ari ses: whi ch
pushing digitalizati on?” thisstudyctierndin forge it o
given by the demand for real time feedback and data transfer. Follqwirgpossible

to find, in decreasing aler of relevance: request for a more effective support for
decisionmaking process; the request for performanceprovement; coupling with a
complex environment; improvement of competitive advantage; and improving

collaboration and partnership@icture 1218).

ar e

t he
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FORCES PUSHING DIGITALIZATION

Demand forreal time  Support for complex  Improve performances Tur! d complex th olume and titive |mprove cellaboration
datat sfer decision-makin envirenment heterogeneity of data adv ﬂtag

Se \.rerl'ty

Picture12-18: Forces pushindigitalization

12.4 DIGITAL TECHNOLOGIES

Once assessed the different entities involved in the digitalization process, it is
possible to analyse the use of digital technglogo do so, different perspectives are
going to be used. Firstly, the diffusion anteimsity of use of the digital technologies in
the different industries is going to be analysed; after that, the exploitation of digital
technologies throughout the Infomation Management Process will be described;
eventually some data regarding the impaxdtdigital technologies on CFO is going to be

provided.

Once again, before starting analysing the graph, the explanation of the metrics

and concepts usen required

The intensity of use of the digital technologis a compound indicator measured
in a sca from one (no use) to seven (essential). The indicator is computed as the simple
average of the use of the specific technology (i.e. Cloud Computing; Big Data and
Analytics; Artificial Intelligence; Roboi® r ocess Aut omation) i n

(Auwditing; Budgeting; Communication; Control; Cost Analysis; Degisaking support;

Forecasting; Risk Analysis; Sensitivity Analysis). This value is considered as fairly

representative of the relevance of digital technologie<CFO

CFC
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Together with digital échnology alsalata source (Customers; Competitors;
Mass Media; Operations; Partners; Social Media; Stock Market) will be exploited

enhancing the use of social media.

The Information Management Process a framework used to understand and
optimise the iformation flows from the data sources to the creation of knowledge
(Ogiela, 2015). Following this approach proposed by Ogiela (2015), is useful to adopt a
holistic persgctive in studying the application of digital technologi€ke information
managemeniprocess has been described in ttieveloping the AMO model. Here, the
same concept is going to be applied (Data collection; Data analysis; Data usage; Data

storage).

In order to achieve the digitalization of the role, it is paramount to master the

use of dgital tool throughout the wholénformation ManagementProcess.

Once defined the key concept used to develop the analysis, it is possible to go

through the study.

USE OF DIGITAL TECHNOLOGIES BY INDUSTRIES
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Picture 12-19: Use of digitatechnologies by industry
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Picture 12-19 shows the intensity of use of digital technologies among the
different industries It is possible to notice that the use of digital tecloges is not
homogeneous across industries and within the same industryetel lof use of each

technology is not always consistent.

GenerallyBig Data andAnalyticsseems to rule the digital technologies amas
classified as the most used technology six out of seven industries considered.
Immediately after Big Data and Agacs, it is foundCloud Computingwhich is
considered as the second tool by intensity of use in FMCG, Healthcare and
manufacturing. As regardurtificial Intelligence it appeas to not be a highly used
technology and in four industries it covers the l@av@osition according to intensity of
use criteria. Robotics Process Automationis found between the third and fourth

position.

Utilities seems to be the industrwhere digital echnologies are used most
consistently among each other and lays on valuesuagofour. On the other hand,
Healthcare presents a highly heterogenous clsaracterised by a strong exploitation of

Big Data and Analyticerhile Artificial Intelligenceseemsalmost unexploited.

This variety in use and in diffusion among industries igptd a lack in standard

approach in using digital technologies in managing Financial activities.

Moreover, having a noaniform use of digital technologies does not allow the
full exploitation of the advantage brought by digital technologies. IndeedDBig and
Analytics helps in managing huge volumes of data from storing to processing and
requires the Cloud Computing infrastructure to achieve full accessibility to data and
enhanced computational power. Moreover, the use of Artificial Intelligence ma&ese
of the information available thanks to Big Data and helps in elaborating enlightening
insights from the dataset$urthermore, the use of Robotprocess automation makes
efficient the el aboration of routinized

2017).

Just through a holistic, consistent and harmonic use of this tools it is possible to

achieve strong value creation from informatiomanagement.

dat
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DIGITAL TECHNOLOGIES AND DATA
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Picture12-20: Digital technologies and data sources

Picturel2-20shows the relationship between technology used and data sources.
Data fromcustomersand internaloperations are the mostexploited through digital
technologies. It is interestini notice that usually these data are the most voluminous.
Indeed, Industry 4.0 creasalata in the order of exabyte while the data transmitted by

customers usually are around terabyte.

Data fromcompetitors and partnersoccur immediately after and present some
differences. Data from competitors usually are less exploited by RabBtiocess
Automation, probably due to their nestandardised nature. On the other hand, data
from partners are not welexploited by Artificialntelligence. This might be due to the
types of data managed which are mainly standardised and structured, thus not requiring

the complexity introduced by Artificial Intelligence.

Eventually, data froomassmedia, socialmedia and stock market are the less

used.They present similar patternand theiruseis mainly linked tatechnologies able

191



192

Digital CFO within the Industry 4.0 paradigiicheloni G., Ombra A.
Descriptive analysis

to processunstructured and complex information: Artificial Intelligence and Big Data

and Analytics.

USE OF SOCIAL MEDIA BY INDUSTRY

S AVERAGE AGE

45,600 58,000

Average use of Social Media

FMCG Utilities

Logistics Manufacturing Services

Picture12-21: Use of social media by industry

Some more comments might be done regarding the use of the latest data
sources: Social Media. Social Media are an amazing source of data for businesses.
However, to the best of our knowledge, the use of these data withie Finhance
Function seem to be notlear andit is limited to sensitivity analysis and forecasting.
However, their use might be underestimated, and a relevant growth might occur when

digitaltechnologies and new methodology eventually will be established.

In Picturel2-21, the connection béween the perceived relevance of data from
Social Media in relation to the age of CB&hown Surprisingly, elderly CFO seems to
perceive higher valuefom these data respect to the younger ones. However, this
concluson is not strong enough due to the small sample used in this study, thus the
relationship might be random, and the actual reason of perceived relevah8ecial

Mediamight be actually dven by other elements not considered in this study.



Digital CFO within the Industry 4.0 paradigiicheloni G., Ombra A.
Descriptive anlysis

INFORMATION MANAGEMENT
PROCESS AND DIGITAL TECHNOLOGIE
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Picture12-22: Use of digital technologies within the Information Management Process

The analysis of technology used coupled with the Informaticandyjement
Process reveals some relevant insigiftEture 1222). AsexpectedData Analysiss the
stage where technologies are used the md3ata Storingpresents the lowest use of
digital tool and, as foreseeable, Cloud Computing is the most relevacbeology at

this stage.

Data usagepresents some consistent trendindeed technologies aimed at

analysing and extracting insights from data and Cloud Computing to share and discuss

results are the most used technologies. In Data Usage, there is adim#age of
Robotis Process automation, which instead has key rateBata Collectionand Data

Analysis.
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The forefront role played by RPA in Data Collection and Data Analysis is justified
by the seek for efficiency in highly standardised and structuned¢gsses which might

be these two stages.

Interestingly enough, annexpected result came out from Artificial Intelligence
use in Data Collection. Indeed, the authors did not foresee a relevant use of this
technology within this stage. The use might belgdchecessity of collecting information
from unstructured data comg from a multitude of sources (e.g. social media and mass
media). It is suggested to bring forward further studies to better understand the

involvement of technologies in the different d@m of information management

process.
Budgeting
6
Forecasting Cost Analysis
= Cloud Computing
Sensitivity Analysis Risk Analysis Big Data and Analytics
Artificial Intelligence
. . Robotic Process Automation
Decision Making "
Auditing
support
Control Communication
USE OF DIGITAL TECHNOLOGIES IN CFOs’ TASKS
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Auditing Budgeting Communica.. Control Cost Analysis Making sup.. Forecasting Risk Analysis  Analysis 3,415

4,000
4,500
5,000
5463

- (@ O o O
e O O O O
O O O
o ®

Cloud
Computing

oNONOXe
o OO0
OO00OO
O 0QO
o OO0

Robotic Process
Automation

Picture12-23: Use of digital technologies in CFO's tasks
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The analysis of CFO's task is focused ol

and Data Usagstages of the Information Management Process previously explained.

Asfaras t he CFO’'s tasks are concerned, the
some notable insightg¢Picture 1223). Big Data and Analyticss the most exploited
technology characterisedby strong use in each activitfCloud Computingcomes

immediately after ad presents an even use among the different activities as well.

As regardAtrtificial Intelligence its application seems connected to complex
issues mostly about prediction of futurevents; thus, Decision Making support,
Forecasting, Risk Analysis; and Sty Analysis. These tasks are characterised by
strong quantitative analysis of many data sources which require objectivity and
analytical skills. Due to this, Artificial Intgince seems to be a suitable tool to support
CFO.

Eventually, once againRobotics Process Automationis mainly used in

routinized activities such as Auditing, Control, Cost Analysis and Forecasting.

The picture provided clearly shows how much the releeant these digital
technologies is arising and it is going to grow ugskreral years coming. For this reason,
it is suggested to CFOs who do not apply yet digital tools to carefully plan investments

and thoroughly def idgkabzdidnprecessut ure company’ s

INVESTMENT AND PERCEIVED RELEVANCE

0,095 DIGITAL TECHNOLOGIES
X + Cloud Computing
O Big Data and Analytics

Q Artificial Intelligence

X Roboetic Process Automation

Average investment

0,050 Average

Perceived relevance

Picturel2-24: Investments and perceived relevance
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Now that the relevance and application of digital technologies have been
discussed, one last step is required to assess the big pictubegatl Technology and
CFOs: investmentimvestments, together with traing, might be considered as the key
indicator when discussing about future of

and concreteactions based upon clear perspectives abouetfuture.

Pidure 12-24 shows the average investments planned in the faligital
technologies. The averagevestment is computed as the incremental or decremental
average percentual investment respect to the previous year regarding the digital
technology discussed. On the other axis, Perceived relevance is defined as how much

CFOs perceive digital technologry an impellent issue.

Obviously, the graph is an approximation, far frdyeing considered as a
responsibilityof CFOs. This is due for several reasons: (1) Investments are not fully
accountable to CFOs decision making tsuthe result of consensus and rigaining
wi t hi n t he-levelonanpgement; (8) ThHe average investment is computed as
a differential, thus, companies already strongly involved in investment in digital
technology might result as still respect to otheompanies whichave just stared
investing,; (3) CFOs perception might be
departments, albeit it is fair to assume shared cultures and belief within the same

organization.

As regardArtificial Intelligence it covers the bottomleft side of the plot,
implying consistency between investments and perceived relevance. The main reason

might be led by the infancy stage of this technology and the its unclear application yet.

Robotics Process Automations the technolog with the highest investment
although it presents a perceived relevance below the average. Probably this is the result
of a current trend in leaning Finance Department and making more efficienvalue
added processes. In this context, RPA is just #adigpol in implementing efficiat

solution and comes along with organizational and strategic leverages.

Cloud Computingand Big Data Analyticare perceived as the most relevant

technologies for the future of businesses, however, according to theipBicture 12
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24, their investmentis below the mean value. This is not necessarily suggesting

i nconsistency. |l ndeed, the graph misght be
Process Automation. Moreover, Cloud Computing and Big Data and Analyticsheight
considered as mature technol@s, even if not yet fullgxploredand exploited, where

companies are already investing money, making the differential digggpect to the

previous year.

On average companies have planned incremental investments of 78igial

technologies compared tthe previous year budget.
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13 RESULTS FRGHPRMODEL

Before going through the results of PESEM application, some preliminary
steps are required in order to validate the questionnaire and to check thenmimi

sample sizeequirements.

13.1 RELIABILITY CHECRGE QUESTIONNAIRE

The reliability check focuses on those standard questions applied to tHe JD
model evaluation. In fact, these questions have been formulated according to
theoretical background and pwéus literature. Questions related to theonstruct
“Relevance of dital technologies have been defined and set up by thathors since

this constructinvestigates aspects not related to the theoretical2D

Therefore the reliability checlconcerna b out questions rel ated

“cognitive demand” , “aut onomy” , “professi

“di sengagement”, “vigour”, “dedi-Rmaddel.on”

The reliability check is accomplished througdine evaludgion of internal

consistency of scalesdopted. As explained in the previous chapters, the questionnaire

“ t

is composed of 9 scales and each scale has been evaluated with 3 quéstiéisy 0 | OK Q &

alpha has been chosen as parameter of internal comsisy of sales (Bakker,

Deremouti& Verbeke, 2004).

The reliability check of the questionnai
alphas were <calcul ated; second, i f t he Cr ¢
threshold (Hair, Hult, Ringle, Sarse@017), Conbach’ s al pha was cal
combining two out of three questions of the scale per time and choosing the two
guestions with the highest coefficient. At the end of the second step, the scales with
Cronbach’s al pha vratonsddeed dsiretiphleand as pagt of th®@ , 7 we

validated questionnaire.
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Therefore, considering the results of the questionnaire related to the

investigation of psychological well being,
The calculation of Cronlbah ' s waslsyppoged by Stata/SE 14.1 software.
As regards the first step, Cr oRfidueec h’ s

13-1. Between the parentheses in the graphs, which questions for each scale have been

specified.
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Picture13-1: Cronbach's alpha of scaleBirst step

As result of the first step, four scales out of nine showed values higher than 0,7.

14 ]

These scales are: wor kl oad” , autonomy” ,

scales wee validated keeping all the three questions submitted to the participant of the

survey.

Then, the second step was required forognitive demand, “professional

development, “exhaustiori, “disengagemerit “turnover intentior’ scales. For each of

a l
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them,thr ee Cronbach’s alphas were calcul ated,
guestions out of the original three. Cronb
Picture B-2. In the horizontal axes, the questions considered haeen reported

between parenheses close to the scale.
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Picture13-2: Cronbach's alpha of scaleSecond step
For each scal e, the two questions showi

chosen to represat the scale. At the end ahe second step, all the scales showed
Cronbach’s alphas higher than 0.7 thresholc
case (considering question 2 and 3), “exhau
0,5072. Due tdow and poor internal consit e n&EyK I dza i A2y é KlFa 0SSy NI
the research model of J{R.In fact, this scale did not present a good level of reliability.

Hypothetically, the causes related to the incontinency of the scale may be explained by
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the small size of the sample by the choice of the questions for the evaluation of the

scale.

Eventually, the scales which showed good level of reliability were considered

valid within the questionnaire and are showed in thigture B-3.
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Picture13-3: Cronbach's alphaSelected items

Therefore, thequestionnaire was validated showing good internal consistency
within each scaleAs can be seen froficture 133, Cronbach’”s alpha co:
included in the organnge vfer adne ma,nd4 62 Tl cO, 9246
final version of the gestionnaire was composed of eight scales, four of them made up
of three questions and four of them of two questions. In total, seven questions were

discarded from the original version thfe questionnaire.
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13.2 CONTROL VARIABLES

In order to finally validatehe questionnaire and the model, control variables
were checked. “Age’” , “gender ” |, “academic f
“revenues of the company’ ewerod drhes enmodaed .c
i nt ent isaecttdasvdepsendent vaaible of the model. Therefore, an analysis of
correlations between these variables and turnover intention was developsdshown

in Table13-1, analysis revealed very low coefficientcofrelations.

Tablel3-1: Correlation between control variables and Turnover intention

Turnover intention

Age 0.13
Gender -0.07
Academic field -0.05
Tenure 0.20
Revenues of the company -0.12

This aalysis(Table B-1) revealed that chosen control variables were not
substantially related to the model components, and that inclusion of these variables in
the structural equation model did nosignificantly affect the results. They were

therefore omittedfrom further analyses.

13.3 DESCRIPTIVE STATESTIC

In the Table 132, some descriptive statistics have been reported. In the first
column, the range of the answers are described for each scalkelsecond and third
column, the mean and the standard devat of each scale are reported. In the last
columns, the intercorrelations between the scales are descrili@u.the diagonal of

Tablel3-2,i nt er nal consistenciesaegshonechbach’ s al p
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Tablel3-2: Internal consistency of the scales

Range m s 1 2 3 4 5 6 7 8 9 10 11 12
1. Cloud

Computing (1-7) 451 149

2. Big Data &

Analytios @7 512 112 039 |/

3. Artificial (17) 403 143 043 033 /

Intelligence

4. Robotics

Process -7 397 137 043 0,28 0,71 /

Automation

5. Workload (1-7) 342 135 039 -003 007 007 (0,92)

6. Cognitive (1-7) 454 138 038 032 019 -0,10 048 (0,75)
demand

7. Autonomy (1-7) 443 118 043 032 028 030 -0,18 0,00 (0,89)

8. Professional

1-7) 526 1,13 038 033 030 044 0,04 017 0,37 (091)
development

9'. 1-7) 329 09 -048 -024 -029 -018 -0,01 -023 -062 -045 (0,87)
Disengagement
10. Vigour 1-7) 390 09 039 003 020 019 020 004 020 031 -053 (0,85)

11. Dedication 1-7) 419 096 042 011 029 0,26 -003 -002 063 043 -066 0,65 (084)

12. Turnover

: . 1-7) 38 099 -046 -015 -0,3¢4 -028 -001 -002 -062 -054 072 -065 -088 (0,81)
intention

The means (1) and standard deviations) values of eacimdicatorare measured

according to the results of the validated questions of the respedtigiator.

The c 0 n Relevance tof digital technologi€s requires a de
understanding. It is composedyb t he f our i ndicators. “Cl ouc
Process At omat i on” |, “Big Data and Analytics”,
measured by four questions (D26, D28, D30, D32) within the questionnaire. These
guestions focused on the relevancef each digital technology in the application to the
main taks related to CFO professionere not formulated according to standardised

guestonsBecause of this reason, no Cronbach’ s

13.4 DEFINITION GBBDEMANSC RESOURGPATH NDDEL

Once, validated the questionnaire at the base of the Mp&SSEM theory
could be applied. First, the Job demargsource research model had to be structured

consistently with a PLS path model. There are six constructs and nine items. Each
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construd is measured by single or multi items. Eight out of nine itemtke path model

are measured by the scales previously mentioned and validated.

Particularly, the path research model is composed by:

T “Job demandem cmuwisttiruct ; ahdoggwot kVead?®t

are the indicators;
T “Job resouitemeso’™n:st mud t j “autonomy”
devel opment” are the indicators;

1 “ Bur n o u titém constiuct; gdisergagement is the indicator;

T “Work engagememt tconmulrtuecrtd “wiegld wra’ iarne
indicators;
T “Turnoveiterhconssunogl e“turnover intent.

T “Rel evance of di giittearh ctoencshtnrod cotg;i e“sCl arwd

“Robotics Process Aut omati on” , “ B

Int el |l i gence” are the indicators.

Particularly, the input of the model is represented by the relevance of the four

digital technologies, while, the final outcome of the model is represented by the

indicator “tur hBekevamde nod looDjiisgeistédh it Te c hn

connecting he two sections of the research, the former related to the study of the
evolution brought by digital technologies over the professional role, the latter to the
investigation of the impact of digital technologies over thggw®logical wellbeingn

this way, the model is able to predict if the adoption of digital technologies increases or
decreases the turnover intention of the CFO and what are the factors that mediate this

relationship.

Then, all the variables of the PL&pmodel have been described. Agesult,
the Picture 134 shows the PLSEM path model of the 3R research model,

implemented through the SmartPLS 3 software.
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|

| Cognitive demand |Q‘

[ Anificial inteligence ]

| Big Data & Anal:tics\

v
—

| Robotics Process Automation |‘
Relevance of
digital

| Cloud Computing | technologies

e
/ Job Work

| Professional development | resources engagement ‘ Dedication |

| Workload

Disengagement

Job
demands

Turnover intention

| Autonomy Vigour |

Picture13-4: JBR path model

In Picturel3-4, the constructs areepresented as darker grey circles, while the
indicators are represented as lighter grey rectangles. The eight hypotheses at the basis
of the model are represented by the arrows among the dark grey circles. The hypotheses
express e relationshipsbetweenthe constructs and will be evaluated by the path
coefficients. Particularly, six out of eight hypotheses are related to the Job demand
resource model, while two hypotheses conne

t ec hnolothgmoded. ” t

As regards he relationship between each construct and its indicators, the
reflective measurement modehas been adopted. In fact, in this case the indicators
have been selected from those measurable variables available in the domain of the
construct, according withhe purpose of the study and consistently with the literature
review. The indicators selected can be considered as representative of the domain of
the construct and they are interchangeable, without impacting over the meaning of the
construct itself. Thereafre, according to the theory, the indicators adopted in the model

are reflective indicators.

The relationships between each construct and its indicators are represented by
the arrows connecting the circles with the rectangles. Eheslationships will be

evaluated by the outer loadings.
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There are four different medi ating eff ec
moder ator variable considering the indirect
technol ogi es” aneds o“ulr crersd u ta%Saamotielatobdagidble n e d
considering the indirect relationship bet wi
“work engagement”. ®“Burnout” can be defined
indirect rel ati osmmsdurmpceldet avred&vertutlly roowoerrk” .
engagement” can be defined as a moder at ol

relationship between “job demands” and “tur

13.5 MINIMUM SAMPLE SIZERIREMENTS VALIDATI

After having defined the PLS path model before going througthe analysis
of the results, a further step is required concerning the size of the sample. Therefore,
the sample of 41 completed observations was tested with the two different methods

presented in the previous chapter.

First,Barday et al. (1995) develau the ten times rule of thumb. In the path
model, the largest number of structural paths leading to an endogenous construct is
two. Thus, in this study the sample size of 41 was sulfficiently high for PLS requirements

and the samp@ was considered as vaditkd.

Second, foll owing Cohen’s (1992) recomme
analysis,26 observations are required in order to detect Ralues of around 0.25,
assuming a significance level®6 and a statistical power 80%.Therefore, also in
this case the sample was considered as sufficiently high for PLS requirements and was

validated.

The validation of minimum sample size allowed to go further with the analysis of

the results from PLSEM.

206



Digital CFO within the Industry 4.0 paradigiicheloni G., Ombra A.

Results from HR model

13.6 PLX SEMRESULTS OF MEREMEN MODEL

In this chapter, the results of the reflective measurement model are going to be
analysed. The results are achieved through the application of PLS algdritessence,
the PLS algorithm is a sequence of regressions in terms of weightve€tee weight

vectors obtained at convergence satisfy fixed point equations.

The setup of PLS algorithnmcludes basic settings and advanced settjngse

described:

1 path weighting setting it is the recommended approach, since it provides
the highestR? value for endogenous latent variables and is generally
applicable for all kinds of PLS path model specifications and estimations;

1 300 as maximum iterations this parameter represents the maximum
number of iterations that will be used for calculating tR&S results. This
number should be sufficiently large (e.g., 300 iterations). When checking the
PLSSEM result, one must make sure that the algorithm did not segahse
the maximum number of iterations was reached but due to the stop
criterion.

1 107 asstop criterion: the PLS algorithm stops when the change in the outer
weights between two consecutive iterations is smaller than this stop
criterion value (or the m@mum number of iterations is reached). This value
should be sufficiently small (e.g.,16r 107).

1 As regards advanced settings, théial outer weightsare set to +1.

The choice of basic and advanced settings is supported by the default settings
provided by the software and by the suggestions provided by the authorsetiaik
(2017).

As explained previously, the measurement model is going to be studied from

internal consistency, convergent validity, divergent validity perspectives.
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13.6.1 Internal constency reliability

As regards internal consistencyd Cronb
compositereliability have been considered as relevant measufid®se results in the
Table B-3 and Picture 3-5 showed the composite el i abi | i ties and Cro
values.

Table133Y / N2y ol Gdoetauctd f LK 2
Cronbach's Alpha Composite Reliability

Burnout | 1,000 1,000
Job demands 0,649 0,837
Job resources | 0,540 0,812
Relevance of digital technologies 0,750 0,838
Turnover 1,000 1,000
Work engagement 0,789 0,901

. CRONBACH'S ALPHA

0,7

BURNOUT JOB DEMANDSJOB RESOURCERBELEVANCE OF TURNOVER WORK
DIGITAL ENGAGEME
TECHNOLOGIES

o
—
o
0 ~
o} s (=)
©
o <t
o)
I |

NT

Picturel35Y / N2y ol OKQa Ff LKIF 2F 02y aidNuzOia

As far as Cr onb ac heonstruasisip walues bedow the tereshokl o me

of0,7. Particularly, these constructs

ar e

j
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COMPOSITE RELIABILITY

T

BURNOUT JOB DEMANDS JOB RESOURCERELEVANCE OF TURNOVER WORK
DIGITAL ENGAGEMENT|
TECHNOLOGIES

,00

Picture13-6: Composite reliability of constructs

As far as composite reliabjlitmeasure, all the constructs were above 0,70
recommended thresholdPicture 136).

Remembering t hat Cronbach’ s a Whileh a i s
composite reliability is inclined to overestimate internal consistency, the results can be
considered ascceptable

13.6.2 Convergent validity

As regards convergent validity, Awdhd indicator reliability have been
considered as relevant measures aheit results are showed ihable 134 and Picture

13-7.
Table13-4: AVE of constructs
Average Variance Extracted (AVE)
Burnout 1,000
Jobdemands 0,722
Job resources 0,684
Relevance of digital technolags 0,565
Turnover 1,000
Work engagement 0,819
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AVERAGE VARIANCE EXTRACTED (AVE)

=)
S}
— —
1,000 o
)
Y =)
N~
=)
0,500
0,000
BURNOUT JOB DEMANDS JOB RESOURCE®ELEVANCE OF TURNOVER WORK
DIGITAL ENGAGEMENT]

TECHNOLOGIES

Picturel3-7: AVE of constructs

Analysing the results froficture 137, the AVE measures of the constructs of the

model were alabove the 050 acceptaliity level.

Tablel3-5: Indicator reliability

Burnout Job Job Relevance of  Turnover Work
demands resources digital engagement
technologies

Artificial

Intelligence 0,767

Autonomy 0,857

Big Dat &

Analytics 0,670

Cogpnitive demand 0,943

Dedication 0,945

Disengagement 1,000

Professional
development

0,796

RoboticsProcess

Automation 0,745

Turnover intention 1,000

Vigour 0,864

Workload 0,746

Cloud Computing 0,818
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As regard indicator reliability, standardized outer loadings were analyzed. They
were all above 0,708 threshold except for the outer | oading
& Analytics” to “rel evasas,thevaluedwag0,87&H t ec hn
red one inTable B-5).

More in detail, the square of a standard
how much of the variation of an indicator is explained by the construct and is described
as the variance extracteddrm t he i ndi cat or . The |l atent va
technologies” is able to explain 45% of the
theory suggests considering to remove outer loadings between 0,4 and 0,7 values if
internal consistency tlesholds are not satisfied, while it suggests to elimgnalways
indicators with outer loadings below 0,4 value. Therefore, even though the outer loading
of the indicator “Big Dat @awaldeddedad kgepthe s” i s

indicatorbecause theonvergent validity of the measures was confied.

13.6.3 Discriminant validity

As regards discriminant validity, crdssdings criterion and Forndlarcker
criterion is considered as relevant measures and their results are shmspdctivelyin

Table B-6 and Table 3-7.
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Tablel13-6: Crosdoadings criterion

Burnout Job Job Relevance  Turnover Work
demands resources  of digital engagement
technologies

Autrficial -0,292 0,170 0,351 0,767 -0,344 0,277
Intelligence
Autonomy -0,621 -0,068 0,857 0,455 -0,616 0,500
Big Data & -0,243 0232 0.390 0,670 -0,152 0,087
Analytics
Cognitive -0,226 0,943 0,095 0,305 -0,024 0,001
demand
Dedication -0,657 -0,031 0,646 0,377 -0,882 0,945
Disengagement 1,000 -0,176 -0,656 -0,427 0,717 -0,666
Rrofessional -0,454 0144 0796 0481 -0,542 0419
development
Robotics Process ) ;4 -0,053 0,440 0,745 -0,279 0,256
Automation
ULitnoel 0,717 -0,021 -0,702 -0,427 1,000 -0,865
intention
Vigour -0,531 0,106 0,300 0,289 -0,648 0,864
Workload -0,011 0,746 -0,095 0,205 -0,007 0,064
Cloud -0,479 0,436 0,490 0,818 -0,456 0,442
Computing

As far as croskwadings criterion, for each construct the outer loadings of the indicators
were higher than any of its cro#sadings on other constructs. It is possible to verify
comparing the vales of the outerloadings of the indicator with its consict to the
other outer loadings in the same row ifable B-6 with other different constructs.

Consistently, each indicator showed a higher correlation withproper construct.

Tablel3-7:FornellLarcker dterion

Burnout Job Job Relevance  Turnover Work
demands resources  of digital engagement
technologies
Burnout 1,000
Job demands -0,176 0,850
Job resources -0,656 0,036 0,827
Relevane of digital 0,427 0,310 0,564 0,752
technologies
Turnover 0,717 -0,021 -0,702 -0,427 1,000
Work engagement -0,666 0,025 0,559 0,375 -0,865 0,905
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As far agrorneltLarcker criterion(Table 137), the square root of the AVE for

each construct (vakion the diagonal) was greater than eanter-construct correlation

(values on the column and on the row).

The evaluation of these two measures provided sufficiesupport for

discriminant validity(Mura, Lettieri, Radaelli & Spiller, 2016).

Overall, theresearch model can be considered asdaikd and reliable, having

evaluated internal consistency, convergent and discriminant validity perspectives.

13.7 PLR, SEMRESULTS OF STRUBTWRODEL

In this chapter, the results of the structural model from Smh8R are going to

be analysed. The struatal model evaluation is divided into steps, explained in the

chapter before.

13.7.1 Step 1: collinearity

In the first step, collinearitpetween the constructs is evaluated calculating VIF

measure.The values are repogtl inTable B-8.

Tablel3-8: VIF values

VIF
Artificial Intelligence 2,150
Autonomy 1,159
Big Data & Analytics 1,229
Cognitive demand 1,300
Dedication 1,736
Disengagement 1,000
Professional developmein 1,159
Robotics Process Automation 2,106
Turnover intention 1,000
Vigour 1,736
Workload 1,300
Cloud Computing 1,391
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All VIF values of the constructs are below the recommended threshabd3of

Therefore, the constructs amot affected by collinearity issues

13.7.2 Step 2: Path coefficients, indirect effects, total effacis bootstrapping

The stuly of relationships amanthe constructs represents the core part of the
study of the results from PLSEM analysis. Indeed, the study of the relationships allow

to confirm or to reject the hypotheses at the base of the model.

The study of the relationshipmong the constructs is divided into two steps:
firstly, path coefficients, indirect effects, total effects are qualitatively evaluated,;
secondly, to assess the statistical analysis of the relationships, a bootstrap arglysis i

performed.

13.7.2.1 Path coefficiats, indirect effects, total effects

As far as the first step, the followimggaphs showthe results of path coefficients

(Table B-9; Picture B-8), indirect effect{Table B-10; Table 3-11), total effects(Table
13-12).

The relationships were consided positive and relevant when above 0.2, while
negative and relevant when belowd.2 thresholds. The relationships were considered
positive and marginal when between 0.1 and 0.2 values, while negative and marginal
when between0.1 and-0.2 values. Wherhe values were close to 0, the relationships

were considered as not releva(¥lura, Lettieri, Radaelli & Spiller, 2016).

Table 139 focuses on thepath coefficients i.e. the direct effects between the

constructs.
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Tablel3-9: Path coefficientsDirect effects

Burnout Job Job Relevance  Turnover Work
demands resources  of digital engagement
technologies
Burnout 0,253
Job demands -0,152 0,005
Jobresources -0,651 0,558
Relevance_ of digital 0,310 0,564
technologies
Turnover
Work engagement -0,697
1 PATH COEFFICIENT$
0,8
(o] (<o)
Lo Lo
06 o o
0,4 a &
o
0,2 )
=)
0 —_—
0.2 H1 |—H—ZJ H3 H4 H5 H6 H7 H8
ll Lo
3
-0,4 '
-0,6
-0,8 S o
' o
-1

Picturel3-8: Path coefficientg Direct effects

As it possible tmotice from the values ofable 139, the analysis suggestfat:

T “Rel evance of dAi“gliotbald etneacnhdnso”l o(gH le)s:” p o
relevant relationship;

T “Job deAanfaBwudrsn’out ” (H2): negative margi

T “Rel evance of dAi“gliotbalr etseocunrncoel so’g i (eH3’)
relevant relationship;

T “ bor es AurWoersk” engagement” (H4): posi ti

relationship;
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T “Job resoBlurcresdt” (H5): negative relev
T “Job deAnfawodrsk” engagement” (H6): not re
T “Bur nAo“uTtu’'r nover” (H7) :tongshopsi ti ve rel eva
T “Work engmgkuremaver” (H8): negative re

Fromthe analysis of path coefficients, only H6 hypothesis is not refeva
Therefore, Job demands, measured by cognitive demand and workload, has no direct

effect to work enggement, measured by vigour and dedication.

The following tables focuses on thedirect effectsbetween the constructs.
The indirect effects are allovdeby a mediator variabldén Table B-10the specific

indirect effects are showed.

Tablel13-10: Path coefficientsSpecifidndirect effects

Specific Indirect Effects

Relevance of digital technologie§ Job demand#y Burnout -0,047
Relevance of digital technologie& Job resource#y, Burnout -0,367
Relevance of digital technologiegy Job demand#y BurnoutA Turnover -0,012
Relevance of digital technologie§ Job resource#y, BurnoutA Turnover -0,093
Relevance of digital technologie§ Job demand#y Work engagementy Turnover -0,001
Relevance of digitalechnologiesA Job resource#y, Work engagementy Turnover -0,219
Relevance of digital technologie§ Job demand#y Work engagement 0,002
Relevance of digital technologie& Job resource#, Work engagement 0,315

In Table B-11the total indirect effecs are showed. The total indirect effects are

the sum of the specific indireefffect of each construct.
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Tablel13-11: Path coefficientsTotal indirect effects

Burnout Job Job Relevanceof  Turnover Work
demands resources digital engagement
technologies
Burnout
Job demands -0,042
Job resources -0,554

Relevance of digital

. -0,414 -0,325 0,316
technologies

Turnover

Work engagement

As it possible to notice from the valuekTable13-11, the analysis suggests that:

T “Job deAnfaTnudrsn"ov er ” : not relevant effec
variable;
T “Job resonurcresver”: negative relevant

is the mediator variable;

T “Rel evance odgidggBuradoute’cchnmdgati ve re
job demands and job resources are the mediator variables;

T “Rel evance of diAg“i Wak eaghpositivegti &s”
relevant effect, job resources and job demands are the mediator variables;

T “Rel ewfanadiegi t alA“tewrhmov erg”’i:esfegative r
job demands, job resources, burnout and work engagement are the
mediator variales.

Table B-12 provides the big picture about théotal effects between the
constructs, considering bothmict and indireceffects.

Tablel3-12: Path coefficientsTotal effects

Burnout Job Job Relevance of Turnover Work
demands resources digital engagement
technologies

Burnout 0,253
Job demands -0,122 -0,042 0,005
Job resources -0,651 -0,554 0,558
Relevance of digital |, 11, (3190 0,564 0,325 0,316
technologies
Turnover
Work engagement -0,697
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Therefore, the valugin Table 1312 provide a comprehensive understanding of
the relaionships surrounding the research model, summarizing the direct and indirect

ones.

A qualitative analysis of total effects values suggests that only two relationships
within the model can be describedasot r el evant . I n particul ar,

has relevant i mpact over “turnover” nor has

Overall, the only relevant | ink between

“turnover” is repoasentégdobyrebeumeéesdtand

Picure 13-9 gives a visual representation of the research model. The
relationships among the variables are evaluated by the path coefficients and outer
loadings on the respectiverrows. Inside the circles die endogenous latent variables,

R coefficients ae showed; these coefficients are going to be examined in the next step.

| Workload |

™~

0.746

[ cognivedemand  leo.0aa (LI —-0.152— LM 1000 Disengagement

| Artificial Intelligence |

Job
demands 0.005

0.310
0.767

| Big Data & Analytics L
¥-0.670—

4-0.745— 0.784 BRI Turnover intention
| Robaotics Process Automation |‘
0.818
Relevance of 06 urnover
digital 0564 P

| Cloud Computing | technologies

| Autonomy |40.8577 0.558 — R B i ] 0.864#‘ Vigour |

0.796 0.945
Job Work
| Professional development | resources engagement ‘ Dedication |

Picture13-9: JBDR with Path coefficients

13.7.2.2 Bootstrapping

In the second step of relationship analysis, since PLS does not remyire

assumptions about the distribution of the observed variables, in order to assess the
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statistical significance of the path coefficients, indirect effects and total effects, a
bootstrap re-sampling procedure was performed. As explained in the previoapteh
bootstrapping is a noparametric procedure that allows testing the statistical
significance of various PISEM results. In order to setup the bootstrapping, basic
settings andadvanced settings were defined. As regards basic settings, the following

parameters were chosen:

I 5000 subsamplesto ensure stability of results, the number of bootstrap
subsamples should be large. For the final results preparation, it is worth to
use a lage number of bootstrap subsamples (e.g., 5,000);

1 Do parallel processingthis option runs the bootstrapping routine on
multiple processors (if your computer device offers more than one core).
Using parallel computing allows to reduce computation time;

1 Nosign changesthis option sets the method for dealing with sign changes
during the bootstrap iterations. Choosing no sign changes option, sign
changes in the resamples will be ignored and the results are taken as they
are. This is the most conservative iesition option and the recommended
choice when running the bootstrappimgutine;

1 Complete bootstrapping for amount of resultsAll available results for

bootstrapping are assembled.
As regards advanced settings, the following parameters were chosen:

1 BiasCorrected and Accelerated (BCa) Bootstrap as confidence interval
method: it is the most stable method that does not need excessive
computing time;

1 Two tailed test:this setting option specifies if the creation of bootstrap
confidence intervals uses a os@led or twasided significance test. Two
sided significance test was cten;

1 10% significance levelthis option specifies the significance level of
confidence iterval computations. The choice of 10% as significance level is
influenced by the parameters extracted from the representativeness of the
sample. Since the parametershowed a confidence level o0%, the

decision of the significance level of confidenceimal computation in PLS
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was taken consistently with that value. Moreover, considering the
exploratory nature of this study, a significance level of 10% is commonly
adopted (Haiet al.,2017).

The choice of basic and advanced settings is supported bydfailt settings

provided by the software and by the suggestions provided by the authorseitiair
(2017).

Therefore, the bootstrap procedure allows to study thatstical significance of
path coefficients, indirect effects, total effectdn this resarch, the statistical
significances going to be evaluated throughvalues(i.e. probability valuesjHair et
al., 2017.

Thedistributions resulted from the 5008ub-samplesandomly generated from

the original sample.

In Picture B-10, the distributions of path coefficients are depictedhese
pictures provide a qualitative analysis of the bootstrapping distributions. However, it is
preferred the quantitative angkis provided by tables to support the statistical validity.
Thus, Picture 3-10 is reportel as example of qualitative analysis, however the
successive distributions (indirect effects and total effects) will not be included in this

report.

Relevance of digital technologies -> Job demands Job demands -> Burnout
47,5

& 275
2

A m | 4 u”i “‘Hm
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Path Coefficients Path Coefficients
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Job demands -> Work engagement

02 -01 00 01 02 03
Path Coefficients

Work engagement -> Turnover
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Job resources -> Work engagement
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-06 -05
Path Coefficients

Burnout -> Turnover

01 02 03 0.4 0,5 0,6 0,7
Path Coefficients

Picture13-10: Bootstrapping of patleoefficients

Table B-13 provides a comprehensive picture of the distributions represented

above. Particularly, the values in the table extract information from those distdbsit

Table 13-13 focuses on pralues as statistical values. In the first column of the

table, the original values of pattoefficients are showed, while in the second column

the average values of path coefficients are computed from the 5000 bootstrapleamp

(column Samp@ Mean). The results from the original sample and from the bootstrap

samples slightly differ since bootstrapping builds on randomly drawn bootstrap samples,

which will differ every time the procedure is run. The differences in the overall
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bootstrapping reslts are marginalin the other columns, standard deviation and p

values are calculated.

The disposition of the columns withifable 13-13 will characterize also the
following tables(Table13-14; Table 3-15; Table 3-16)describing pvaue for indirect

and total effects.

Table13-13: Satistical valueof bootstrapping of path coefficient

Original Bootstrap S P-values
Sample m Samplem

Relevance of digital technologie& Job 0310 0321 0244 0205
demands (H1) ’ ’ ’ '
Job demand#y Burnout (H2) -0,152 -0,145 0,142 0285
Relevance of digital technologie& Job

resources (H3) 0,564 0,575 0,107 0,000
Job resource#y, Work engagement (H4) 0.558 0.573 0.109 0.000
Job resource#y, Burnout (H5) 0651 0664 0.100 0.000
Job demand#y, Work engagement (H6) 0.005 0.031 0.146 0971
BurnoutA Turnover (H7) 0.253 0.247 0,138 0,067
Work engagementy Turnover (H8) 0697 0704 0.126 0.000

As regards the evaluation ofyalues, when assuming asificance level of 10%,
the pvalue must be smaller than 0.1 to conclude that the relationship under
consideration is significant. Therefore, analyzing the values fronT#ide B-13, the
path coefficients related tantdgs8bar holbt dwir
(pvalue=0285), “j) A8 wohe kma rdgawgelmeent Qq,p971), “or
of digitalAtpohnd~E ovglicd$,205)(@ne not significant. All the

other path coefficients can be consideredsatistically signifiant.

As a result of statistal analysis of path coefficients, it is possible to assess the
statistical significance of hypotheses at the basis of the model. All the hypotheses are
statistically significantexcept for HL(* r el evance of i @d#é’gijtodl tec
demand"“)jho demamd HD™ur nadbt(“"j)o b d e Ana’ nwdosr "k
e n g a g e mypatheses.
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In the following section, the analysis goes further and the focus is moved to

indirect effects and total effect to provide a comprehensive and deegrview of the

model.

The Table 13-14 below focuses on alues as statistical values of the specific

indirect effects between the constructs.

Tablel13-14: Statistical values of bootstrapping sipecifidndirect effects

Original Bootstrap s P-values
Sanple m  Samplem

Relevance of digital technologie§ Job demands
A Burnout -0,047 -0,057 0,063 0,457
Relevance of digital technologie§ Job resources
A Burnout -0,367 -0,385 0,103 0,000
Relevance ofligital technologiespA Job demands
A BurnoutA Turover -0,012 -0,011 0,016 0,448
Relevance of digital technologie§ Job resources
A BurnoutA Turmover -0,093 -0,101 0,069 0,177
Relevance of digital technologie§ Job demands
A Work engagemeny Turnove -0,001 -0,011 0,039 0,976
Relevance of digital technologie§ Job resources
A Work engagementy Turnover -0,219 -0,233 0,081 0,007
Relevance of digital technologie§ Job demands
A Work engagement 0,002 0,017 0,055 0,976
Relevance of digital technolags A Job resources

0,315 0,331 0,093 0,001

A Work engagement

The resultdrom Table B-14suggest that the specific indirect effe¢tsr e | evanc e

of di gital At‘ejcdlnol e § D'aesrersb’u e evance o f di

technoRAdgiobs resbowoclksengygtememtdvyelr&vance of

digital tARChmodl odeibedswime &«ks engagement ” are t

statistically significant. All the other hasvplues above 0,1 and are considered as not

statistically significant.

Therefore the only path that connects theint i a |

technol ogies” to

technoAbgobest eAssowarcle sén gha“‘gtenremaVvier

t he

f

nal

construct

construct

rel e

tur n
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Table13-15focuses on pralues as statistical values of the &dtindirect effects

between the constructs.

Tablel13-15: Statistical values of bootstrapping twital indirect effects

Original Bootstrap S P-values
Sample m Samplem

BurnoutA Turnover

Job demand#y Burnout

Job demand#y Turnover -0.042 -0.049 0.113 0.708
Job demand#\y Work engagement

Job resource#y, Burnout

Job resource@; Turnover -0.554 0577 0.091 0.000
Job resource#y, Work engagement

Relevance of digital technologie§
Burnout

Relevance of digital technologie& Job
demands

Relevance of digital technologie& Job
resources

Relevance of digital technologie
Turnover

Relevance of digital technologieg, Work
engagement

Work engagementy Turnover

-0,414 -0,442 0,083 0,000

-0,325 -0,356 0,096 0,001

0,316 0,348 0,104 0,002

Analyzingrable 1315, only the total indirecteffect ] o b d eéAmiatnudrsn”"ov er ”

is considered statistically not significant. All the other total iiact effects are

statistically significant. Particularly, tF
A“turnover”, thus between t heisrtevegladtas and tt
significant.

TheTable13-16focuses pvalues as statisticablues of the total effects.
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Tablel13-16: Statistical values of bootstrapping tftal effects

Original Bootstrap s P-values

Sample m Samplem
BurnoutA Turnover 0,253 0,247 0,138 0,067
Job demand#\ Burnout -0,152 -0,145 0,142 0,285
Job demand#\ Turnover -0,042 -0,049 0,113 0,708
Job demand#y, Work engagement 0,005 0,031 0,146 0,971
Job resource#, Burnout -0,651 -0,664 0,100 0,000
Job resource#, Turnover -0,554 -0,577 0,091 0,000
Job resource#y, Work engagement 0,558 0,573 0,109 0,000
Relevance of digital technologies 0414 0,442 0,083 0,000
A Burnout
Relevance of digital technologies, Job 0310 0,321 0,244 0,205
demands
Relevance of digital technologieg, Job 0,564 0,575 0107 0,00
resources
Relevance of digital technologies 0,325 .0.356 0,096 0,001
A Turnover
Relevance of digital technologies Work 0316 0,348 0,104 0,002
engagement
Work engagementy Turnover -0,697 -0,704 0,126 0,000

Table B-16 reports the relationships between the onstructs provides a

summary about

turnover )

A“job demands

A

““jwoobr kd eemmagnadgse’me nt "

conf i r nhe dthet o

hav

relationships are considered agnificant

e been

plroebv | dbeuda“‘nies’ nest ” * “A ob

rel eva

Going through these results, it is possible to notice that all statistically
Omtleel onedchandThis e

significant relationships
aspect seems to suggest thattheoech ce of t he i ndi
demand”) in the research model

cators

atioa of¢he no t

psychological conditions of CF@m the other hand, these results might be explained

with the absence of increasing il demands because of introduction of digital

technologies.

d e me
nce

be n

cons:
(“ wol

t he
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13.7.3 Step 3: R

In the third step, Rcoefficients are evaluatk to analyse the degree of the
explained variance of each endogenous construct. These results are repoffatlén
13-17and in theFicture 1311.

Tablel3-17: Rvalues

R
Burnout 0,454
Jobdemands 0,096
Job resources 0,318
Turnover 0,784
Work engagement 0,312
RZ
1
2
(=)
0,8
0,6 Q
o ~ -
0,4 e p
o
0,2 -
0
BURNOUT JOB DEMANDS JOB RESOURCES TURNOVER WORK ENGAGEMENT]

Picturel3-11: R values

Considering the rule of thumb??Ralues for endogenous latent variables of the

research model are described sigbstantial, moderate, or weak

Bur nout?Vvalueeweak R

“Job demands close to O0;

“Job r esou?jvalues weak R

TurnoveridRvasagbst ant

== =2 =/ 4

Woe kgagementitvaluee weak R
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The lowR values of the endogenous latent variables of the model can be
explained by the low number of paths pointing toward each construct. Intfaetnore
paths pointing toward a target construct, theigher its R value. However, in this

research model eacendogenous construct is pointed by only two different paths.

Moreover, the lowRv al ue of “job demands” constr uc

related to this construct and already highlighted during #relysis of relatioships.

In addition, in exploratory empirical analysis, it is usually considered as

acceptablea®Rwi t h values within “weak” range.

Furthermore, a positive result i3 showec
value. This suggestsdhthe previous cortsucts and paths have been to explain a high

percentage of variance, indicating high levels of predictive accuracy.

13.7.4 Step 4:%

In the fourth step,the change in the Rvalue when a specified exogenous
construct is omitted from the mael is assessed. This measure is represented by f

values.

Theresults are reported iTable B-18. Particularly, the tablshows the values
for all combinations of endogenous constructs (represented by the columns) and

corresponding exogenous (i.e.galictor) constructs (represented by the rows).

Tablel13-18: f2values

Burnout Job Job Relevance of Turnover Work
demands resources digital engagement
technologies
Burnout 0.165
Job demands 0,042 0,000
Job resources 0.775 0.452
Relevancg of digital 0,106 0,466
technologies
Turnover
Work engagement 1.251
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Considering the guidelines from theoryyflues are described as small, medium

and large effects:

T “Burnout” enfafseanedamunfturnover’”;

T “Job demands” has small ef fect on “ b
engagement ” ;

T “Job r esougrec eesf’f ehcats olnar“ burnout” and |

engagement ” ;

T “Relevance of digital technod’™gard”™ he

| arge effect on “job resources’;
T “Work engagement” has | arge effect on
Eventheresultsoff al ues hi ghlights issues relate:q
Particularly, it i's underlined byo t“hjeobdi f f
resources’” to “burnout?” and “work engageme
“relevance odfogdiegi"t dlo t'¢ obbnaemands”™ respect

13.7.5 Step 5: 6

In the fifth step, in addition to evaluating the magnitude of thevRRluesas a
criterion of predictive accuracy, we examined Stéhe i s s?ealué. $his@easure is

an indicator of thano d e | -ofssample predictive power.

In order to obtain @value, blindfolding procedure is required. In order to setup
blindfolding, basisettings were defined. In particular, the omission distance was settled
to 7, as suggested by default by the sadire SmartPLS and as supported by Haat al.
(2017).

Table 1319reports Gvalues. InTable B-19, SSO shows the sum of the squared
observdions, SSE the sum of the squared prediction errors, and the last column (i.e., 1
— SSE/SSO) the final valué, @hich it is adoptedt udge t he model ' s p

relevance with regard to each endogenous construct.
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Tablel3-19: ¥ values

SSO SSE Q2=(1-SSE/SSO0)
Burnout 41,000 25,080 0,388
Job demands 82,000 79,662 0,029
Job resources 82,000 66,571 0,188
Relevance of digital technologies 164,000 164,000
Turnover 41,000 12,995 0,683
Work engagement 82,000 66,101 0,194

As can be seen from the table, thé @lues of all four endogenous constructs
are above zero. More pr e c?vaue(0,§83),fdllawadbpover ”
“burnout” (0,388), “work eng@&8gemeandt Tin&,1lY4
demands” (0, 029).

Thereforends’j oflbagdetmae | owest val ue, real

almost no predictive relevance for this construct.

Overall, these results provide clear sup

regading the endogenous latent variables.

13.7.6 Step 6: 4

In the sixth step, the relative impact of?’Qalues is evaluated through the

calculation of geffect size.

However, the sixth step of structural model evaluation is not devedopéhin

this research. Some reasons are provided in otdexxplain this choice.

First, all steps of structural model developed so far have provided consistent
results. Each further step of the analysis has just confirmed the previous results
achieved.In particular, @values showed consistent results accoglito the previous

steps thus the deepening of {Js not required
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Second, other analyses of previous researchers applyingSEIMs method
stopped to the evaluation of path coefficients an8ivalues for the assessment of the

structural model (Mura, Lettie, Radaelli, Spiller, 2016).

13.8 CONCLUSIONS

The assessment of J® research model is completed. The evaluation of the
measurement model has allowed to demonstrate the reliability and the validithieof
model. Then, the evaluation of thstructural model has allowed to go further and

analyse deeply the different variables and relationships within the model.

Picture B-12 provides comprehensive insights about the research model. In
particular, in themage the main significant measures astpcoefficients () and Rare

displayed.

The dotted arrows between the constructs represent the not validated
hypotheses. The number of asterisks close to the path coefficients reflect-tladups

(Mura, Lettier, Radaelli & Spiller, 2016).

Cognitive

Workload demand
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Notes: *p < 0.05; *xp < 0.01; *xxp < 0.001; **xxp < 0.10

Picture13-12: Significant coefficients and Ralues of JIR
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Picture B-12 allows to review and to provide final considerations about the

hypotheses at the basis of the meld built from the literature in the previous chapters.

Il M® ¢KS dzaS 2F S5A3IAGIE ¢SOKy2ft23ASa Ay |/

The use of digital technolagis of CFO, expressed by the
digital technol ogigensi”f,i chaandt nroe | satt a toinssthii cpasl 1w

Therefore, this hypothesis wamt validatedwithin this research.

| H® / Ch Q& 0 dzNY 2 dzii bileémaridRas Walikloadl &rid €ogritilef | G SR
demand
“Job de ma n dtatistically asignificant relatimhi ps wi th “burn

Therefore, this hypothesis wamt validatedwithin this research.

l od ¢KS dzaS 2F 5 A 3A lGihcfease¢sIdb Rgs@ufcesI A Sa Ay |/

“Job resources was significantly and p
technologiss o f CFO, expressed by the construct

Therefore, this hypothesis waslidated and confirmed within thisresearch.

Il nd® / ChQa Sy3aIr3asSySyid Aa LRairAldArAgSte NBfI
personal development

“Woekgagement was significantly and pos

Therefore, this hypothesis waslidated and confirmed within thisresearch.

H5. Job resources is negatively related to burnout

“Burnout?” was significabyl y |jabhdr eesgat ¢

Therefore, this hypothesis waslidated and confirmedwithin this research.
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H6. Job demands is negativedyated to work engagement

“Job demands” had no statistically S

engagement ” . hypdthesisevasmtrvaidatedwithinghis research.
| Td . dzNy2dzi A& LlR2airAiAro@dSte NBEFGSR G2 / Ch

CFO' s fturwasvesignificantly and posi ti\

Therefore, this hypothesis waslidated and confirmed within this research.

lyd 9y 3AF3ISYSyld A& yS3alFraAaAgsSte NBEIFIISR G2

CFO’' s “turnover” wa s sigoitfidc amy | Yy waml
engagement ” . Ther ef owvaleated dandh dorsfirmdd ywphm tthise s i s wa
research.

Overall, five out ofight research hypotheses were validated and confirmed
within the research model, investigated through a reseagclestionnaire and by the

application of PL-SSEM methodology.

All the results showed Picture3112 are supported by the different steps of the
methodology which are directed toward the same conclusions, increasing the validity of
this model. Specifically, dcusing on the input and output of the model, the path
“relevance of dA dij todbl rteddhwroarlksgée egAigement ”
“t ur nigstasstically significant that moves along all the mo@al.the other hand,
the path“ r el evance of dA dij tadrhand$ & c*bumoul” Ag i e s”

“t ur nhasrabvay’s been rejected.

Therefore, these results allow to state that an ease of CFOs adopti on o

digital technologies is able to reduce CFO’
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14 RESULTS FRGAMOMODEL

In this chapter, PESEM methodology is going to be applied to AMO research
model Radaelli, Lettieri, Mura, Spiller, 2018efore going hrough the results of PLS

SEM application, some preliminary steps are required.

Since the theoretical background and the previous literature about the model
did not provide suggestions for standard questionnaires, the questions aimed at the
investigatonof t he model s variabl es éauthoreThdbeen de:

guestions adopted in the model focus on the core aspects of the model.

The reliability check of the questions
alphas was notleveloped for AMOeasearch modelTwo are the main reasons driving
this choice: (1)The questions are not related to standard questionnairgy; The
guestions arenot focused on psychological aspects but on practical use of digital

technologies

Then, thepreliminary stepswill evaluate control variables impact and the

minimum sample size requirements.

14.1 GONTROL VARIABLES

“Age” , “gender ” “academic field”, “tenu
of the company” were chosen as control vV a
dependent variable. An analysis of correlations between these variables and Digital CFO

was developedvith Stata/SE 14.1 softwai@able 14-1).

Tablel4-1: Correlation between control variables and DigitaOC

Digital CFO
Age -0.13
Gender -0.04
Academic field 0.11
Tenure -0.14
Revenues of theompany 0.27
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This analysisevealedvery low coefficients of correlationg hus, the control
variables used in this studyochot impact on the model outputind were therefore

omitted from further analyses.

14.2 DESCRIPTIVE STATSSTIC

In Table 4-2, descriptive statistics have been reported. In the first column, the
range of the answers is described. In the second and third column, the mean and the
standard dewation have been calculated. In the columns 11, the intercorrelations

between the variables are reported.

Tablel4-2: Internal consistency of the scales

Range m s 1 2 3 4 5 6 7 8 9 10 11

1. Growing

relevance of

dgtal 12 580 059 1
technologies in

Finance

department

2. Impact of
disruptive forces
3. Perceived
relevance of
digital
technologies

4. Area  of
influence of CFO
5. Digital
communication
6. Digital Finance
Department

7. Datacollection (1.7) 465 1,19 0,12 050 042 0,37 0,30 017 1

8. Dataanalysis (1.7) 458 1,16 022 054 058 047 033 008 079 1

9. Datausage  (1.7) 454 129 027 051 068 041 036 012 070 076 1

10. Data storage (1-7) 430 146 020 052 041 0,34 032 013 074 073 070 1

11. Digital CFO  (1.7) 490 1,03 041 038 049 034 044 022 028 039 039 012 1

(1-7) 535 091 045 1
(1-7) 411 122 053 061 1

(1-7 484 095 033 057 059 1
(1-7 500 1,13 040 055 046 064 1

(1-7) 441 125 024 033 022 035 038 1

The meansif) and standard deviations) values of eacimdicatorare measured

according to the results of the questions of the respecindicator.
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Particularly, “gradowitreg hmell ogarecsé dfakaeisgi
results of question D22 of the questionnaire. It expressed the perceived growing

relevane of the digital technologies in the Finance Department.

“I mpact of disruptive forcedohDit6akises i nto
question investigated how much the selected forces were disrupting the CFQO role

according to rrecipients’ perceptio

“Perceived relevance of digital technol «
guestion D24. The chosen question concerabdut the relevance perceived by the CFO

of chosen digital technologies.

“Area of influence of @dFdDduestioaR18.SThisi nt o a
guestion is related to the impact of digital technologies in expanding the area of
influence of CFQilT investments, operations management, communication, strategic

decisionmaking.

“Digital communi cat ieaasults of gugstoa D23.nThi®s acco
guestion expressed the degree of communication and knowledge sharing allowed by

digital technobgies among the different departments of the company.

“Digital Finance Department” t ddKhss i nto
guestion asked if the Finance Department of each questioned CFO could be defined as

a Digital Finance Department.

“Datcoll ection” takes into account the r
takes into account thed ar ausswalgtes dfakaegse s tniton
results of question D39. “Data storage” tak

Thesequestions together concerned the adoption of digital technologies within the

Information ManagemenProcess (Ogiela, 2015).

“Dt gl CFO” takes into account the result

if each questioned CFO recognized himself/hemelh Digital CFO.
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14.3 DEFINITION RBILUTY-MOTIVATION-OPPORTUNITY PATH MODEL

According to PLS path model theory, overall AMO research me®demposed

of 4 constructs and 11 items. Particularly, the path research model is composed by:

T

“Motivati-oném aeoanhngtiruct ; “growing roe
technol ogi es”, “I mpact of di sruptive

di gital taeedhe mbichtarsgyi e s ”

“Opportuniitegm:conugttrnuct; “area of inf
communi catalonFi,nanbciegiDepart ment” ar e
“Abi | i tiyt’em mewlntsit ruct ; “data coll ect.
usage”, Jdeatar sttom@ i ndicators;

“Behaviout®m siomgteuct; “Digital CFO”

In Picture 8-1, AMO research model is represented consistently with a PLS path

model through the applicationf SmartPLS 3 software.

Data collection

Data analysis

Data usage

Data storage

Ability

Growing relevance of
digital technologies

Al
‘ Impact of disruptive forces )Q—

Perceived relevance
of digital technologies

Digital CFO

Behaviour

| Area of influence of CFO L

| Digital cor

¢

| Digital Finance Department |

Opportunity

Picturel4-1: AMO path model
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Thereflective measurement modehas been adopted to expresslationships
between constructs and items. In fact, the indicators selected can be considered as
representative of the domia of the construct and interchangeable. The indicators have

been chosen to provide a complete overview and estimation of each ranst

As represented in the image above, there are five direct relationships between
the constructs which represent the hgiheses at the base of the research model. Three
relationships connect the input (determinants of behaviour) to the output (behayiou
of the model. The other two relationships are aimed at explaining and understanding

how the determinants are correlatedaeh other.

Mor eover, there are two mediating or T
defined as a moderator variable consideriimge i ndi rect r el ati onship
and “behaviour” and between “opportunity”™ a

Therefore, both direcand indirect effects are going to be studied in the next

chapters.

14.4 MINIMUM SAMPLE SIZERIREMENTS VALIDATI

The sample appd to the model is composed of 41 completed observations.

Two methods have been applied to test minimum sample size.

Accordng to the ten times rule of thumb, in path modile largest number of
structural paths leading to an endogenous construct is thrBeus, in this study the
sample size of 41 was sufficiently high for PLS requirements and the sample was

considered as valated.

According toCohen’ s (1992) recommendations fo
analysis,26 observations are required in order toetect R values of around 0,25,
assuming a significance level b% and a statistical power of 80%. Therefore, the

sample was considered as sufficiently high for PLS requirements and was validated.
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14.5PLS], SEMRESULTS OF MEASURNEMMODEL

The measuremenimodel is going to be studied from internal consistency,
convergent validity, divergent validitperspectives The same basic and advanced
settings adopted for the application of PISEM methodology to HR research model

described in the previous chaptereagoing to be adopted.

14.5.1 Internal consistency reliability

Internal consistency reliability i val uat ed through Cronbac

composite reliability measureslable 14-3, Picture #-2 and Picture 4-3 show the

results achieved.

Tablel4-3: Reliability of the constructs

Cronbach's Alpha Composite Reliability
Ability 0,917 0,938
Behaviour 1,000 1,000
Motivation 0,773 0,868
Opportunity 0,717 0,839
CRONBACH'S ALPHA
o

0,7

0

ABILITY BEHAVIOUR

MOTIVATION

OPPORTUNITY

Picturel4-2: Cronbach's alpha of the constructs
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As f ar as Cmeasule aaues ase almVve phleshold of (Picture 4-2).

COMPOSITE RELIABILITY

o
S -
=}

~
@
o

0,7

ABILITY BEHAVIOUR MOTIVATION OPPORTUNITY

Picture14-3: Composite reliability of the constructs

As far azomposite reliability measure, values are above threshold ofRigture 143). Therefore,internal
consistency of the constructs is confirmed.

14.5.2 Convergent validity

AVE and indicator reliability have been considered as relevant measures for the

evaluaton of convergent validityAVEresults are showed iable 8-4 and Picture -

4
Tablel4-4: AVE of constructs
Average Variance Extracted (AVE)
Ability 0,792
Behaviour 1,000
Motivation 0,688
Opportunity 0,640
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AVERAGE VARIANCE EXTRACTED (AVE)

S
—

1,000

0,500

0,000
ABILITY BEHAVIOUR MOTIVATION OPPORTUNITY

Picturel4-4. AVE of constructs

As shown irPicture #4-4, the AVE measures of the constructs of the model were

all above the b0 acceptability level

Table 8-5 reports Indicator reliability \aes.

Tablel4-5: Indicator reliability

Ability Behaviour Motivation Opportunity

Area of influence of CFO 0,875

Data analysis 0,922

Data collection 0,890

Data storage 0,863

Data usage 0,900

Digital CFO 1,000

Digital Finance Department 0,611

Digital communication 0,885

Growing relevance ofligital

technologies 0,741

Impact of disruptive forces 0,851

Perceived relevancef

digital technologies 0,886
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As regards idicator reliability, standardized outer loadings were analyzed. They
were all above 0,708 threshol d, except for
FinanceDepar t ment” to “opportunity” construct
only red one inTable 3-5). Since the internal consistency threshold was satisfied and
theory obliges to remove an indicatonly if the outer loading is below 0,4 values, it was
decided to keep “Digital F convargentealidy ®fp ar t me n -

measures was confirmed.

14.5.3 Discriminant validity

Crossloadings criterion(Table #-6) and FornelLarcker(Table #-7) criterion
have been considered as relevant measures for evaluation of discriminant validity. Their

results are showed in the tables below.

Téable 14-6: Crosdoadings criterion

Ability Behaviour Motivation Opportunity
Area of influence of CFO 0,450 0,344 0,622 0,875
Data analysis 0,922 0,393 0,563 0,401
Data collection 0,890 0,280 0,447 0,362
Data storage 0,863 0,116 0,476 0,352
Data usage 0,900 0,387 0,616 0,395
Digital CFO 0,348 1,000 0,515 0,433
Digital Finance Department 0,135 0,221 0,320 0,611
Digital communication 0,366 0,441 0,568 0,885
ti;%“ﬁi’,}?,;ﬂiva”ce Rid 0,233 0,407 0,741 0,414
Impact of disruptive forces 0,575 0,382 0,851 0,622
E‘Zfr?é‘l’ggiég'e"a”ce LI 0,606 0,492 0,886 0,559
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As far as croskadings criterion, for each construct the outer loadings of the
indicators were higher thanrgy of its crosdoadings on other constructs. Therefore,

each indicator showed a higheorrelation with the proper construct.

Tablel4-7: ForneHLarcker criterion

Ability Behaviour Motivation Opportunity
Ability | 0,894
Behaviour 0,348 1,000
Motivation \ 0,598 0,515 0,828
Opportunity 0,425 0,433 0,652 0,800

As regards$-orneltLarcker criterior(Table 147), overall the square roots of the
AVEs for the reflectiwre” ,co“nmdtriucatsi dm’,i | dp
all higher than the correlations of these constructs with other latent variables in the path

model, thus indicating all constructs aralid measures of unique concepts.

The evaluation of these two measures providedffisient support for

discriminant validity(Mura, Lettieri, Radaelli & Spiller, 2014).

Overall, the research model can be considered as validated and reliable, having

evduated internal consistency, convergent and discriminant validity perspectives.

14.6 PLX SEMRESULTS OF STRUSTWRODEL

The structural model evaluation is divided into steps and is accomplished

through the application of SmartPLS 3.

The same basic and aatwed settings adopted for the application of PEEM

methodology to JBR have beemiplemented.
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14.6.1 Step 1: collinearity

In the first step, collinearity between the constructs is evaluated calculating VIF

measure.The values are showed in tHable 14-8.

Tablel14-8: VIF values

VIF
Area ofinfluence of CFO 1,737
Data analysis 3,543
Data collection 3,175
Data storage 2,677
Data usage 2,714
Digital CFO 1,000
Digital Finance Department 1,198
Digital communication 1,782
Growing relevance of digital technologies 1,445
Impact of disruptve forces 1,654
Perceived relevance of digital technologies 1,847

Analyzing the values above, all VIF values of the constructs are below the
recommended threshold 08.3. Just one value (Data analysis) overtake the threshold.
However the value stay v the recommended value of 5 settled bhair, Hult, Ringle

& Sarstedi(2016), thus it has been considered as acceptable.

Therefore, the constructs amot affected by collinearity issues

14.6.2 Step 2: Path coefficientmdirect effects, total effects and bistrapping

The second step focus on the studyrefationships among the constructs. In
particular, this kind of analysis allows to confirm or to reject the hypotheses at the base

of the model.
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In AMO research model, there are five direct relationshgsluated by path

coefficients, and two indirect &cts.

The study of the relationship among the constructs is divided into two steps: first,
path coefficients are qualitatively evaluated; second, to assess the statistical analysis of

the relationshipsa bootstrap analysis is performed.

14.6.2.1 Path coefficiets, indirect effects, total effects

As far as the first step, th€able 149 and Picture 1% show path coefficients

results.
Table14-9: Path coefficierg- Direct effects
Ability Behaviour Motivation Opportunity
Ability | 0,054 0,392 |
Behaviour \
Motivation \ 0,374 \
Opportunity 0,166 0,485 \

PATH COEFFICIENTS (

0,49

0,4 S °©
0,2 5'
0
H1 H2 H3 H4 H5

Picturel4-5: Path coefficients Direct effects
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Asit possible to notice from the grapkhe analysis suggests that:

“AbiA9BghKaviour” (H1): not relevant r
“Mot i ve“tBemdvi our” (H2): positive rel

“Bi lAtMEtivation” (H4): positive rele

1
1
T “Oppor AU MBiethwviour” (H3): positive mar
1
T “Oppor AWfiMowt vation” (H5): positive 1

From a qualitative analysis of phdath coef
“Behaviout ; = 0,05) is not relevant. Tarefore, “ability” measured by“data
collection”, “data analysis”, “data usage”

“behaviowmeasured by “Digital CFO”.

Table 1410focuses on théndirect effectsbetween the constructs. The indirect

effects areallowed by a mediator variable.

Table14-10: Path coefficientsIndirecteffects

Specific Indirect Effects

Ability A Motivation A Behaviour 0,147
Opportunity A Motivation A Behaviour 0,181

The analyss of the indirect effects suggests that both are positive marginal
effects. Moreover, interesting insights are provided by the evaluation of indirect

relationships; they are showed Ricture 146.
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DIRECT VS INDIRECT EFFECTS

s
o

0,166

0,147

0,054

ABILITY-> BEHAVIOUR OPPORTUNITY> BEHAVIOUR

m Direct effect O Indirect effect

Picturel4-6: Direct and indirect effects comparison

As shown inPicture 146, comparing the direct to the indirect effects, it is

possible to notice that the constructs “abi
“behavdouettiyn, athromghas mmédivat or variabl e
andpportunity” are able to increase a digit

Table 1411 provides the big picture about théotal effects between the

constructs, consideringoth direct and indireteffects.

Tablel4-11: Path coefficientsTotal effects

Ability Behaviour Motivation Opportunity
Ability | 0,201 0,392
Behaviour
Motivation \ 0,374
Opportunity 0,347 0,485

Table 1411 provides a comprehensive understanding of the constructs and the

relationships surrounding the research model, summarizing the direct and indirect ones.

Theanalysis of total effects values suggests that all total effects are positive and

relevant. Therdore, considering both direct and indirect effects all the constructs seem

to be positively correlated.
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Picture 147 gives a visual representation of the research model. The
relationships among thevariables are evaluated by the path coefficients and outer
loadings on the respective arrows. Inside the circles of the endogenous latent variables,
R coefficients are showd: these coefficients are going to be examined in the next step

of structural model evaluation.

Data collection |

Y\___\
Data analysis L\OISQG

|

| 0,922 —
| Data usage k/lq—;;.ﬁg:o —
|

Data storage |

Ability

Growing relevance of
digital technologies

N 0.741
Impact of disruptive forces }Qﬁ .
| P P 0.851 ——]

"/,o.aae

1.000 % Digital CFO

Perceived relevance
of digital technologies

Behaviour

0.485 0.166

| Area of influence of CFO |_
TT—osrs

| Digital communication |Q—0‘885/

%(_,,o.sn
| Digital Finance Department |

Opportunity

Picturel4-7: AMO with path coefficients

14.6.2.2 Bootstrapping

In the second step of path coefficient analysiscsi PLS does not require any
assumptions about the distribution of the observed variables, in order to assess the

statistical significance, laootstrap re-sampling procedure was performed.

As regards bootstrap procedure, the same basic and advanced settings adopted
for the application of PSEM methodology to 3R have been implemented though
SmartPLS 3oftware. The statistical significance atp coefficients,indirect effects,

total effectsare going to be evaluatetthrough the assessment pfvalues.

Table 1412focuses on gralues as statistical values of the distributions.
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Tablel14-12: Statidical values of bootstrapping of path coeféints

Original Bootstrap
s P-values

Samplem Samplem
Ability A Behaviour(H1) 0,054 0,058 \ 0,149 0,717
Motivation A Behaviour(H2) 0,374 0,373 0,199 0,060
Opportunity A Behaviour(H3) 0,166 0,161 \ 0,211 0,430
Ability A Motivation (H4) 0,392 0,396 0,116 0,001
Opportunity A Motivation (H5) 0,485 0499 0,091 0,000

As regards the evaluation of p values, when assuming a significance level of 10%,
the p-value must be smaller than 0,1 value. Thus, analyziay#fues fronTable 1412,
“Abi IAi“tBye’havivamadru’e (=p 0, 717) A éBredh a“vO pogilwe £'t u(mpi t y”

0,430) path coefficients are not statistically significant.

As a result of statistical analysis of path coefficients, it is possible to abséss
only H1 ( “Antfold @ hvaat ijsmtstieally significant All the other path

coefficients can be considered as statistically significant.

As a result of statistical analysis of path coefficients, it is possible to assess the
statistical sigificance of hypotheses at thigasis of the model. All the hypotheses are
statistically significant, exceptforH1 @ b iA T mgt i va#3 (i opmpor Auni ty”

mo t i v lypotheses? )

In the following section, the analysis goes further and the fdsusoved to
indirect effects ad total effect to provide a comprehensive and deep overview of the

model.

Table 1413focuses on pralues as statistical values of the distributions.

Tablel4-13: statisticalvalues obootstrapping of indirect effects

Original Sample Bootstrap Sample

P-values
m m
ALYy LRI 2 0,147 0,150 0,100 0,144
Behaviour
OpportuniltyA Motivation 0.181 0.182 0,098 0.066
A Behaviour
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Analyzing the results fromiable 1413, a b i Aiohyt" i v Atdh emdvi our ”
indirect effect is not statistically significant-qpal ue= 0, 144), Avhil e *o

anmot i v Atb emdvi our” i s st-ae=9066)cal ly signific

Table 1414 focuses pvalues as statistad values of the total effects.

Tablel4-14: Statistical values of bootstrapping of total effects

Original Sample Bootstrap Sample

m m P-values
Ability A Behaviour | 0,201 0,208 0,122 0,101
Ability A Motivation 0,392 0,396 0,116 0,001
Motivation A Behaviour | 0,374 0,373 0,199 0,060
Opportunity A Behaviour 0,347 0,343 0,182 0,057
Opportunity A Motivation \ 0,485 0,499 0,091 0,000

From the results oTable 1414, a b i IAidb ¢ Hav i o u ectis thewhha | ef f
one as not statistically significant. It is consistent with previous results, since both direct

and indirect effect bet ween ability” and *

14.6.3 Step 3: R

In the third step, Rcoefficients are ealuated to analyse the degree of the

explained variance of each endogers construct.

| n AMO research model , “behaviour?” and

constructs. The results are reportedTiiable 1415 andPicture 148.

Tablel4-15: R value

R2
Behaviour 0,283
Motivation 0,551
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0,6 o
0,4 .
0,2
0
BEHAVIOUR MOTIVATION

Picturel4-8: R values

Considering the rule of thumb2Ralue of endogenous latent variables can be

described as:

f“8havi our?Valueeweak R

1“ Mot i vati on®valuemoder ate R

First, the low Rval ue of “behaviour?” endogenous
explained by the low number of determinants at the basis of the theoretical model. In
fact, as explained in AMO literatureview, one of the limitations of the framework is

its simplistic nature, aied at understanding a particular attitude from only three kinds

of determinants. I n this way, the unexpl ai
limitation.

Second, thanoderae Ev al ue of “motivation”’ i s the
f or t he measured variabl es. I n fact , chos
constructs have allowed to explain more tI

though only twopointing paths.

Oveall, the weak and moderate dR values may be explained by the low

numbers of constructs anglointing paths within the research model.
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14.6.4 Step 4:%

In the fourth step,the variation in the Rvalue when a specified exogenous

construct is omitted from thenodel is assessed and is representedbyalues.

Theseresults are reported ifable 1416.

Tablel4-16: f2values

Ability Behaviour Motivation Opportunity
Ability | 0,003 0,280
Behaviour
Motiv ation | 0,088
Opportunity 0,022 0,429

Considering the guidelines from theory, falues above can be described as

small, medium and large effects:

T “Abi lity” has no effect on “behavi

motivation?”;
T “Motivati ohfebasosmabkhavi our ” ;

T “Opportunity” has small effect on *

motivation?” .

The results of’val ues are consistent with previ

and opportunity” have hi gher effecthsas on

motivation” is the construct with the high
14.6.5 Step 5: ®

In the fifth step, Stond€Geisg r '2galu®was examined.@alues are reported
in Table 1417.
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Tablel4-17: (P values

SSO SSE Q? (=1SSE/SSO0)
Ability 164,000 164,000 |
Behaviour 41,000 33,918 0,173
Motivation 123,000 84,282 ‘ 0,315
Opportunity 123,000 123,000
As can be seeftom Table 1417, the Gval ue of “behaviour”

endogenous constructs aebove zerovalue.

These results provi de cpredietive refevapcp o r t

regarding the endogenous latent variables.

14.6.6 Step 6: §

The sixth step of structural model evaluation is not developed within this
research This choice isxplained by the same reasons provided in the previous chapter

regarding the application of PLS methodology teRPesearch model.

14.7 GONCLUSIONS

The assessment of AMO research model is completed. The evaluation of the
measurement model &wed to demonstate the reliability and the validity of the
model. Then, the evaluation of the structural model allowed to go further and analyse

deeply the different variables and relationships within the model.

This following image provides comprehermsinsights abouthe research model.

In particular, in the image the main significant measures as path coefficiehtn@ R

are displayed.

The dotted arrows between the constructs represent the not validated
hypotheses. The number of asterisks close to the path aefiis reflect the prvalues

(Mura, Lettieri, Radaelli & Spiller, 2016).
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Data collection T
H1
Data analysis — £=0,054
Ability
Data usage ]
Data storage “— H4
f=0,392%%*
Growing relevance of
e
digital technologies H2
—— . B =0,374%* Beha
Impact of disruptive v 0 0 : -. Digital CFO
forces 0 0,28
Perceived relevance of
. . . N
digital technologies
H5
[ =0,485%**
Digital Finance
Department H3
£=0166 ,
Digital communication Opportunity S LR
Area of influence of CFO

Notes: *p < 0.05; *xp < 0.01; #*xp < 0.001; ***xp < 0.10

Picture14-9: Significant coefficients and fRalues of AMO

Picture 149 allows to review and to provide final considerations about the

hypotheses at the basis of the model, built from the literature in the previous chapters.
H1. $rong digital capabilitiesncrease the digital behaviour of a CFO.

“Abi | i tstatisticdlya ssingoni fi cant rel ationships wi

this hypothesis wanot validatedwithin this research.

H2. A high motivation in introducing digitedchnologies increases the digital

behaviour of the CFO.

Digital CFO “ behnadvisoiugrn’i fiisc apnatsliyt iavfefleyc tae

Therefore, this hypothesis wamlidated and confirmedwithin this research.
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H3. The more the environment will gent opportunities, the more the CFO might

become digitalised.

“Opportunigtydt ihsaasi cmd | y si g nbehaviauia nt rel e

Therefore, this hypothesis wat validatedwithin this research.

H4. Strong digital capabilities increase mation in introducing digital

technologies.

“Mot i visptsiidn™wely and significantly affect

this hypothesis wasalidated and confirmedwithin this research.

H5. The more the environment will present opportunitibe more the CFO might

be motivated in introducing digital teoologies.

“Motiviag i pasitively and significantly a

Therefore, this hypothesis waslidated and confirmedwithin this research.

Overall, three out ofife research hypotheses were validated and confirmed

within the research model, by the application of RE&EM methodology.

From the results of PLSSEM appl i cati on, CFO’s motivat
construct having a direct impact on behaviour inctirie digitalization. Therefore, AMO
research model has allowedo expl ain when and how CFO’ s 1
behaviour, depending on items like disruptive forces and perception of disruptive forces

(application and growth of relevance).

Moreover, PLSSEM results have demonstrated t ha
fostered by digital capabilities and opportunities from the environment. This further
understanding of the model provides insights about correlations among behavioral

determinants of the model
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15 DISCUSSION ANDMCLUSIONS

This research was born with the objective of analysing and exploring the on
going transformation occurring to CFOs caused by the introduction of a new digitalised
environment. The relevance of this study is explained lgydhtical role managed by
the CFOwithin the company, which requires the use of cutbdedge tools and
methodologies to improve value creation in Finance Function. This alignment might be
intensely shaken and no more assured due to the disruptive chgrgmught by digital

technologies.

As discussed, digital technologies are going to strongly affect the way firms run

their business, bringing along new business models, akitlprofessionals

Within this new paradigm, CFO and Finance Function mightgptentral role in
value creationindeed, digital technologies are providing a whole new relevance to data,
which now is no more just focused on past information and control but also in prediction
and explanation of complex environments. Finance as layhidptadriven function can

take advantage of this new environment increasing its value creation capabilities.

However, it is arguable that how the professional role will evolve is still not clear
and the use of digital technologies might lack in a staddgpproach. Moreover, the
continuous evolution of CFO during its whole life brought the role to gain always wider
tasks and responsibilities, undermining the psychological sustainability of the role itself.
In this research study, the psychological wedlnés assessed in order to assnog only
the future state of CFO but also its letegm psychological sustainability in a fasiced

changing environment.

In order to accomplish these goals, the study has required several skeps:
structured literature review, the design of research fraeworks, the empirical

research and the test of research hypotheses.

The first step was the design of a structured, pragmatic and holistic literature
review. To do so, a funnel approach based on inclusion/exclusion aritexs settled
and assured an efféiwe and objective selection of the material to harvest the

theoretical background.
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At the end of the literature review, 108 papers were selected and divided among
the main research topics of this stud@hief Financial Gicer, Industry 4.0, digital
technologies, psychological wellbeingand behavioural determinants. Therefore,
papers selected allowed a deep and widealysiso f the CFO’ s backagr
examination of the current digitalised environment and eventually thelg of proper

frameworks to assesspsychological wellbeing and behavioural determinants.

The Iliterature review related to CFO’'s
different historical moments according to the specific role played within the company:

the accountant, the business partnethe value owner.

Between 1930 and 1990, the business environment was considered as stable and
CFOs acted mainly as controllers and “bean
financial sustainability. The accountant walwas created without a strong esof

technology and based on simple financial metrics as ROI and RI (Howell, 2006).

Successively, the complexity of the environment started raising because of
globalization, fluctuation of stock markeand introduction of ICT technologies. The
adoption ofmore complex key indicators based not just on financial data, but also on
operative information such as quality and flexibility started to spread. In this context,

CFOs expanded their rol edadwisear d CEO’ s busin

In fact, CFOs were exgted to increase their support in strategic and operational
decision making with a business partnering capadityis camen addition to fulfilling
traditional stewardship responsibilities relating to governance, compéamd control,
and business eth& Together with CFO, the Finance function evolved from a
transactional and cost efficiency orientation to an increasingly vallging strategic
one, by participating in strategy development and validation, implementatemd
evaluation. Thus, in its sexd historical moment, CFOs were expected to help drive the
performance of the organization, no more by only delivering numbers, but providing
insights into business and strategic performances and the factors affecting the

(International Federation of Aoantants, 2013).

The latest stage is occurring in the last decade, since Industry 4.0 is establishing
as new industrial paradigm bringing several innovations. In this new paradigm, CFO

covers the role of Value Owner.
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Accodi ng t o a st udyffe(elv)etheempieodmeln yn witch K e e
organizations are acting is increasingly complex and challenging. Not only the emerging
new paradigm is pulling toward new and innovative business models triggering changing
processesbut also concurrent forces such:atemographic shifts, globalization, rapid
development of new digital technologies, increasing power of customers, introduction
of automation and insights from business intelligence and big data analytics are
disrupting the way firms run their businesse&rguably, this impact is going threctly

involve managers.

Indeed, it is demanded to CFOs ensuring financial stability of the company in a
changing environment where it might not exist a resilient business model. Antbragx
is a key capability of CHO understand and cope the recent digital trend without

remaining stuck in obsolete processes.

Luckily, as Industry 4.0 allows many opportunities to improve business models,
it allows also several opportunities and tools positively transform the Finance
Function. Artificial Intelligence to support quantitatively and objectively complex
decisionsBig Data and Analytict® extract insight from real time dat&obotics Process
Automation to automate repetitive tasksgand Aoud Computingfor knowledge sharing
have been identified as the main relevant digital technologies enhancing CFOs and their

departments in value creation.

Therefore, in this new digitalized environment the role of CFO results disrupted

and deeply changed

Firstly, new tasks are emerging in CFO’s
conducted by O Keeffe (2017) ,deirn stthaek ef huot | udreel
base, communicating financial and rénancial information where the future ishé
main focus.Successively,he application of Industry 4.0 significantly improves the
amount of information extracted from operations processes and trattschiin reat
time toward monitoring and decisiemaking process. However, to do so, it is necessary

to evolve IT systems making them more integrated, consistent and reliable.

Furthermore, in order to improve communication, reporting system are required
to be aligned and updated in a world 4.0 revolution. Indeed, when in 1970s the

corporate reporting satndards were established, manufacturing companies were 80% of
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S&P market value, thus reporting systems mainly focused on evaluation of physical

assets. Todagysince the source of competitive advantage has moved toward intangible

assets, the objective andrect evaluation of intangible asseenowledge, IT and daja

will representa r el evant Il ssue for the wupcoming VyE
important to correctly record these assets and to foster their implementation to tackle

the future challeges and opportunity in a way strategic goals are met. IT systems are
increasingly measured on business metrics in terms of quality, responsiveness, business

val ue, end customer s s a-toimarkeg cstrategicn fjt cost

(Willcocks, Laty & Craig, 2015).

Moreover, stakeholders and shareholders are more and more focused on
strategy, sustainability and risk management issues. For this re@3e0D,is increasing

its importance in communication and investor relations role.

Eventually, it i;mecessary to consider the influence CFOs should have on Digital
Business Strategy and ICT function. Indeed, analytical system might be affected by
incompleteness and inconsistency in particular at the early stages of projects. This is
often due to a misajjnment between business aspects and the implementation of the
anal ytical system (activities, algorithms,
and bisiness strategies, the expectations of the projects might be not met (Nalchigar &

Yu, 2017). CFOleomight guarantee alignment and consistency of the digital systems

implemented.

The emerging role is identified by thethorsas theDigital CFO (DCFQ)efined
in this research a8 an i nnovat i wkiledgrofégssidna figura akbdeatd
understand, align, merge and optimize the traditional processes of Finance function
(budgeting, ri sk analysi s, report iligig, cost
exploitation of digital technologies such as Big Data, Cloud Computing, Atrtificial
Intelligence and Robotics Process Automation. Digital Chief Financial Officer is
proactively involved in company digstal bu

digitalization”.

Once completed the analysis of the actu:
research moved to the understanding of its psychological wellbeing and behavioural

determinants assessment.
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However,due to the gaps in the extent literater tworesearch questionhave
been defined. The first one wants to determine if the level of strand motivation,
caused by the introduction of digital technologies, lead to a reduced psychological well
being of the individual. The second one isconcemg t he definition of
determinants, thus understanding under which conditionsandfers a “t r adi t i on:

is pushed toward a digital revolution.

Therefore, two research frameworks were chosen in order to accomplish the

research questionsf the study.

TheJob Demanddkesources (HR) model was selected as the framework for
psychologial wellbeing assessmenitheory behind HR model assasthat the creation
of strain (energetic process) or motivation (motivational process), relatedaavibrking
task, is due to the balance between the demands the job requires and the resources
available to the employeeThe original model has been integrated in this study with the
relevance of digital technologies. The research framework was aimed iatrdgif the
adoption of digital tools positively or ne

within the firm.

Then, the choice ofAbility-Motivation-Opportunity (AMO) model from
literature was oriented to study the determinants pulling CFO towehgitalization. This
model tries to expl ai n i:Abdty-skilsandaxdpabilited e havi o
requisite to exploit opportunities Motivation — the impetus toward a behavior; and
Opportunity—contextual and situational constraints relevant to the performance of the
Behavior.OThese constructs were measured through proxies identified respectively in:
actual abilities in exploitinghe digital technologies; perception of an imminent

changing; level of digitalization of the organization.

The defined frameworks included researclypbtheses which were tested
through empirical research. The empirical research was characterized by the
devdopment of aresearch questionnairewhich involved Italian CFOs operating in
mediumlarge companies. The survey consisted in the delivery of -guésgtion
guestionnaire divided into three sections: Control variables; Digitalization of CFO; and
Psychologial wellbeing. The latter was composed of 27 readapted standard questions

from OLBI, COPSOQ, QWI, UWES questionnaires.
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Overall, 41 observationsof GFOs were collected from the survey. The
observations were studied through a representativeness analysisidenng the
industries and firm s size distribution in
Studi list. The sample was considered as represerd of the population and

statistically assuring 12.9% of confidence Interval at 90% of confidence level.

Data collected were explored throughdescriptive analysiswhich allovs to
provide a comprehensive pictaanegthraugtPLEt al i an

SEM methodologyn order to test the two research frameworks.

The descriptive analysispnsidering DCFO, Digital Finance Function and Digital
firm, was made in order to extract insights from the assessment of the current state of
digitalization in Finance in Italian business network. From this analysis, it emerged that
Italian CFOs do not #ar of low tenure; indeed, a single regression model statistically

confirmed the relationship between age and tenufe(578; R= .231; p= .0019).

Moreover, a single regression model confirmed the correlation between
involvement in Industry 4.0 projestand the perception of external turbulence. The
more an organization perceive the external turbulence, the more itrsen to

implement Industry 4.0 project€ .463; R=.220; p= .049).

As regards the use of digital technologies, it was observeiggData Analytics
and Cloud Computing are the tools primarily used in Finance department. These seems
to have wider gse across the main tasks assigned to CFOs and their use spread across
the entire Information Management Process, from data collectionirtfmrmation

storage.

The application of Robotics Process Automation presents seems to be linked to
the efficient managment of routinized activities. This is explained by the relevance in
|l nformati on Management Pr oc e siting, forecasting,e s and

risk analysis and sensitivity analysis.

Artificial Intelligence appears to be the less used tecbgp! Its applications
focus on forecasting, risk analysis and sensitivity analysis. Contrary to RPA, Al application

is devoted to the dkctiveness of the analysis and in providing meaningful insights.
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However, it seems to be not fully exploited and ifgphcation stay limited to few

activities.

On average, the investments in these digital technologies is increasing if
comparedtothepgvi ous year’s investments. Accordir
value of +9.4% while the Clouding, BDA, and Al tosighspectively +6.9%, +6.5%,

+5. 1% increments in next year’'s investments

As regards the data processed, customers and operations ttatagdy hold the
first position in terms of relevance, followed by competitors and partners data. Other
types of datage.g. mass media, social media, and stock market are less used, probably
because characterised by unstructured and #imancial informaton which might be
difficult to process. However, the growing relevance of Artificial Intelligence and Big
Data Analytis might turn upsidedown this situation, providing huge volume of

meaningful insights also from these data.

Then, JER andAMO were analged using PLSEM analysis and supported by
SmartPLS 3.0 software. PREM confirmed the reliability and the validatighoth

convergent and discriminant) of the research frameworks.

Finally, the results of research hypotheses testing provided severahingfal

insights.

The JER model confirmed the presence of a motivational process led by the
introduction of digital tehnologies to the professional role. This motivational process
eventually brings to an improvement of tenure characterising CFOs. Maolepiih, the
use of digital technology improves the job resourcfs (564; R= .318; p=m0), job
resources improve wérengagement§= .558; R=.312; p=m00), and work engagement

reduces CFO’'s f=u69nBv784,p=0,00 enti on (

On the other hand, the energetic process triggered by the new responsibilities
and learning process was not confirmed. This mightdoe to the absence of such
process in this digitalization process or by the wrong selection of indicatessuring

the job demands and burnout.

Therefore, JER research model testing allowed to answer to the first research

guestion. The results showethat the introduction and the adoption of digital
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technologies (e.g. Atrtificial Intelligence, Big Data &hptics, Cloud Computing, Robotics
Process Automation) trigger the motivational process, in favour of burnout reduction
and work engagement enhanceme . I n the end, a decrease

intentions is expected in an environment supported by thetdidools.

The AMO model confirmed the positive relationship between motivation and the
attitudes of commitment toward digitalizatiofs€ .374; R=.283; p= 0,06). On the other
hand, opportunity and ability wer e reject
digitalization. Moreover, the research model investigated the correlations between the
determinants. Motivation was demonstrated to be enhanced byligb{3= .392; R=
.551; p= 00) and opportunity§= .485; R= .551; p= @0).

These findings satisfied the second research question within this study.
Therefore, the CFO' s digital behaviour is p
the ability in digtal technology adoption and by the opportunities available within the

firm and the Finance department. Both training for development of analytical

attitude.

15.1 INSGHTS FOR ACADEMICS

In conclusion this study provided some relevant ihtsgfor academics and
researchers. First of all, the systematic review of the literature highlighted the current
state of knowledge about the CFO. Through this analysis, alackthgti ng CFO’ s di
evolution and about the psychological wellbeing ofistiprofessional role were
identified. This study wants to contribute in this sense and this objective seems to be
achieved. Indeed, the professional role of CFO was thoroumtdyyzd through its
history identifying an original classification based on tlude played within the

company. Each step of the CFO was related to external contingency factors which

capabilities and a digitalised environment are required to setthe basisdaray i t al CFO’

pushed toward CFO's evolution. Thiagse mi ght 1

might explain future evolution through the study of past events. How supportetidy
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theoretical background of this research, every time complexity and evolution of tools

occur, the role of CFO might evolve gaining importance.

Moreover, while many tsidies focused on understanding the importance of
having a digitalised CFO, no one laasually taken care of the determinants causing
digitalization or how the personal wellbeing might be affected by the changing process.
This research achieved both thessbjectives. Motivation is proved to be a key
determinant in fostering adoption of digil technologies. Furthermore, the introduction

of digital technologies was proved to positively influence psychological wellbeing.

In addition, the use of these two ndels contributes to the literature in
confirming the validity and the span of applicatiof JBR andAMO. More in depth, JD
R suffers of a strong flaw toward humaervices working activities, the application to
managerial function represents an innowadiuse of this model. As regaAMO, the
literature about the application of this modslkeems to be limited, albeit the model
provides wide flexibility and fields of application. The applicatiorAO model to
understand t he key tdevblaionmepraseamstakey poimtinGhisO’ s
study and contribute in improving the vaify of AMOmodel.

Another important suggestion should be reported. This study focused on
understanding causes, evolution and effects of introducing digitalizatiotectta Chief
Financial Officer because it is become the value owner in usingdistan analysis
within the organization. However, the digitalization evolution will touch every
executivedn any organization. Thus, it might be possible to exploit the fraork used
in this studydo conduct similar analysis targeted toward othete@el managrs (i.e.
CEO; COO; CIan the other hand, the focus might remain on CFO but exploring how
the result of these analyses might change throughout different time perigthing

longitudinal researches.

Additionally, the data gathered through this study awew available within
literature to support successive empirical researches. For instance, it has not been
possible to assess the actual existence of social desirdigityand nofresponse bias
because of lack in precedent studies. Further studies negptoit the results achieved

here to better interpret information thanks to benchmarking.

di
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Furthermore, the literature about CFO is enriched of a new definition of the
Digitalized CFO (DCFO) which merges the use of digital technologies with the
responsiblities of the finance leading executive. Similarly, the Finance Function was
redefined to embrace the new digital nature, evolving toward the Digital Finance

Function.

Eventually, the application and described use of digital technologies within
Finance nght drive more aware researches aimed at understanding, developing and
standardising the use of these new technologies. Artificial Intelligence seems to be the

most ambguous technologies where some efforts deserve to be spent.

15.2 INSIGHTS FOR PRAORERS

This research holds some meaningful insights for practitasrwell

The literature review and the new definitions provided concerning digitalization
inFinancenmg ht support and direct CFO' s effort i
digital techmologies within the organization. More in depth, skills, attitudes,
responsibilities and use of the four digital technologies is analysed in this study and can
help CFOn spotting inconsistency in their everyday work and gettingaxoate with

the new dgital paradigm.

This study enhances the relevance of deeply understanding the current digital
shift and in being aware of the huge amount of value that it is possibtadate with

the use of the right tools within the Finance Function.

Moreover, it haseen proved the importance of always questioning the business
and the environment to identify criticalities which requires a changing process. For
instance, the implemetation of Industry 4.0 paradigm, which benefits has been deeply
discussed, has been a®nstrated to be linked to the perception of external turbulence.
Therefore, companies not aware about external conditions might not notice the need

for implementing a Bw business paradigm, thus losing competitive advantage.
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The snapshot of Italian digitalization state might be used by CFO tassel§ss
the level of digitalizatiorunderstanding if itis aligned with the market. Indeed, the
statistics provided are powerful benchmarking tool toomprehendhow to exploit data

and digital technologies.

As regard the di gi AMOprovedithat nootivation isdtfeet e r mi n e
main determinant acting on CFO's digitaliz
perception of relevance ad growth; thus, anscious assessment of the environment
might be enough to start the evolution process. According AMO, external
opportunities, such as the presence of digital within the company, and abilities, as the
actual use bdigital technologies, might not haved&rect effect toward digital behavior
enhancementHowever, these last two indirectly foster digital attitude thanks to their
impact toward motivation. Hence, designing training path and being plunged within a

digitalized environment will eventually trigge digital behavior.

Eventually, JIR supports the hypothesis that CFO will improve their personal
wellbeing through the introduction of digital technologies. Indeed, workload and
cognitive demand, implied by jolm&argement and learning process, haveuksd not
impacting on the energetic process. On the other hand, the motivational process surges
thanks to the introduction of these technologies. Personal development and Autonomy
foster work engagement and loweurnover intention. This research provetat, in
addition to the positive direct improving of performance brought by digitalization, the
adoption of digital technology increases CF
CFOs affected by strain thdroduction of digital technologies in oed to improve their
working conditions.Indeed, as supported byschaufeli (2017), increasing of job
resourcescause the best impact on personal wellbeimgdudng burnout while

enhancing work engagement.

A virtuouscycle might be identified from the bigqgture provided byAMO and
JDR. Indeed, external conditions trigger adoption of digital technologies which
improves the work engagement of CFO and motivation with it. At this point the inner
motivation itself, obtaned by a positive working experience|lwrive the improvement

of digital technology, which once again will increase the working conditions. This cycle
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brings a wiawi n situation wher e t he I mprovement

corresponds to a better waing experience of CFO.
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16 LIMITATIONS

Although this study provides several meaningful insights for academics and
practitioners, it is also affected by some limitations due to constrains brought by
literature and empirical research this section, the main limitations encountered are

going tobe listed and discussed.

The main limitation occurred is related to tidkmension of the samplaised to
run the empirical research. Even though the sample has been considered as
representativeof the population selected and its size was sufficient to overcome the
minimum bar imposed by PSEM analysis, it is not deniable that a sample of 41

observaton might bring along some bias.

Albeit several countermeasures were taken during the surveigdds ensure a
sufficient level of answers, due to the low response rate observed, the volume of

answers settled on a level considered as barely acceptable.

Having a small sample size brought some problems during analyses. For instance,
theJBDR' s Bedmwas affected by a | ow Cronbach’s
if a bigger sample was availabl e. The | ow

standardquestions out of 27 questions proposed.

Moreover, the low volume of observations assured a shrmep’ s conf i den:
interval of 12.9%, worse than the 10% expected and, most important, very distant from

the 5% usually expected in survey researches.

After that, having the low sample size might have compromised the descriptive
analysis, which due to thewovolume of data was characterised by a discrete behaviour
instead of a continuous one which would have easily visualized peculiar trends and

behaviours.

Another limitation faced was given by tisaibjectivity factor introduced by the
guestionnaire. Indeedeven if it has been tried to reduce subjectivity through questions
aimed at describing the actual use of digital technologies and concrete fastmis as

processes and forces, the absence of a common perspective in assessing the real use of
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digital tod cannot be overlooked. However, obtaining that kind of observation would
mean to visit every participants’ |Izer kpl ace
the observations. As it is easy to comprehend, due to time and space constrains, it has

not been possible to run these analyses.

Other limitations were given by the innovativeness of the research andete
materials availabldéo compare the resultsbtained. For instance, not having a previous
study about the | evel ure fournBuE @nd £ngagesnent,h ol o g i
increased the difficulties in assessing the impact given by the adoption of digital
technologies. To solve this issue, burnout amdgagement have been measured
through an incremental perspective, this led to the conceal ofabsolute level of stress
hold by the professional role. Another example given by the absence of previous
researches consists of the lack in clues to analjyicassess the presence of nron

response bias and social desirability bias.

In addition, the diappointing values obtained from the RB&M analysis of Job
Demands in HR model, might suggest the selection of wrong indicators hiding a

possible energetiprocess caused by the introduction of digital technologies.

Moreover, the little material availale regardingAMOand CFO did not allow a
strong hypotheses definition supported by the literature review. Hence, the predictors

were generated by an innovagweffort which, however, might not reflect the reality.

Another noteworthy limitation is givenybthe technologies considered in this
research. Indeed, albeit the four technologies used are considered as the most
relevanCor future creation of value inifance functionjt cannot be considered as a
comprehensive list Simulation, BlockchainWearable devices,Platforms and
applicative systems ha@been excludedrom this analysis, even though it is fair to

assume theigrowthinr el evance in CFO s future.

Furthermore, in this study no relationships were found between E&FO and
0KS TANYQA . hiShedmv@roklywhiye @ Bad been explored the determinants
pulling CFO’ s digitalizat iimed in aisind diditdh e per s
technologies t he rel ationships between positive

digital CFO was not found. The main reason
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i's not related to the wor katioosfare jnflusntedasoe i ndi
by the organizational and external factors. However, as discussed during the literature
review, having a firm involved in Industry 4.0 projects and engaged with digital
technol ogies might i mprove 208nHuehtery205; per for
Igbal, Docor , More, Mahmud and Yousuf, 2017,; O'K
Wright, 2010), thus it is arguably that digital attitudes of leading roles will positively

i mprove the organization’s performance.

Eventually, thistudy is focused just on the compias running their operations,
partially or exclusivelyn Italy. Being the CFO a worldwide spread role, the focus on one
specific country might not perfectly fit the digital transformation analysed during the
literature review and a broader perspective iempirical research might highlight

elements not observed in this research.
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17FRUTURE RESEARCHES

Future researches might be directed t o)

limitation and improvement of the tpic here treated.

Firstly, it is suggested to test the model and hypotheses here discussed using a

bigger sample in order to achieve more relabésults.

After that, the modestreated in this research resulted in variables which did not
verify the hymtheses defined in the first place. This might imply that the wrong variables
and determinants were selected, and no statistically valid cor@tathave been found.
This is particularly true iIAMO model, where just motivation was proved to have an
impad on CFO's digitalization. However, this
factors such as the one described by abilities and opporesitan pay directrole in
digitalization process. However, the significance of this constructs might bedetia
other variables not considered in this study. Hence, it is suggested to deepen the
research in this direction also using other models sagiTechnology Adoption Model
(TAM) (Davis, 1985) which is aimed at studying the determinants in accepting new

information systems (Lee, Kozar, & Larsen, 2003).

JDR might be also affected by wrong variables selection and it might worth to
explore other vaables in order to confirm or definitely exclude the presence of an

energetic processnin CFO's digital evolut

It is also suggested to examine in depth the impact and use of other emerging
technol ogies in order t o franhentyin adliigitleedi be t h
world. These technologies might be: (1) simulations, (2) blockchain, (3) platfatms, (

mobile and wearable devices.

Mor eover, it mi g ht be interesting to a
countriesin order to assesthe macreenvironmental factors influencing businesses.
Indeed, even if globalization is creating an even environmerdsaccountries, it is also

true that local phenomena are still characterising the different geographical locations.
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Furthermore, this research gint be repeated according to a longitudinal
research, testing if the results obtained in psychological weltpstill hold after some
years of use of digital technology. Hence, when the excitement of innovation is

smoothed by daily routine.

Eventually, timight worth to thoroughly study the relationships between the
introduction of a digitalized CFO within theganization and study the effect on
company’ s performances. I n order to do that
a few companies iderfited as representative and objectively assess the level of
digitalizatiorOpf the CFO. After that, removing the effect of external environment and
internal factorsQt might be possible to understand if a digitalized CFO can generate an

economic return to lhe shareholders.
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2017 Nalchigar S. YuE. - - - - - Business-driven data analytics: A conceptual modelling  Academic JournaData & Knowledge Engineering Research Tools Big Data Analytics
2017 Hiebl M. R. Gartner B. Duller C. - - - - Chief financial officer (CFO) characteristics and ERP syste Academic Journallournal of Accounting & Research Tools ERP
2017 TsaoY. Linh V. LuJ. - - - - gézz?g}:oop supply chain network designs considering RF Academic JournaComputers & Industrial Engineering Research Tools Cloud Computing
2017 Wiengarten F.  Ahmed M. U.  Longoni, A. Pagell M. Fynes B = = Comple.xny CI D t.nple LA EACTN R Academic Jouma’:‘ema"_onal QAU CIRSTTET Research Tools Triple Bottom Line
processing perspective roduction Management
2017 Vanden Broek A. ElstT. V. Bailien E. Sercu M. Schouteden M. De Witte H. Godderis L. Job‘Deman‘ds, J[.)b Resources.‘Burnout, Work Engagemen Academic .JoumaTlou.leal of occupatlo‘nbal and Research Psychological well-beingCognitive demand
Their Relationships: An Analysis Across Sectors environmental medicine
2017 Agrawal A. MonierJ.-H. Bibbs E. Davies R. Huey D. = = Mckinsey special collection: The role of the CFO Company report McKinsey Divulgation  Chief Financial Officer Digitalization
2017 Calvarsi D. Marinoni M. Sturm A. Schumacher M. Buttazzo G. - - The challenge of real-time multi-agent systems for enablin Conference In Proceedings of the International Divulgation  Tools Internet of Things
loT and CPS. Conference on Web Intalligence
. X T -Giral . . . . I ional | Of P i . . .
2017 Moeuf A, Pellerin R. Lamouri S. Samayo e Barbaray R. - - The industrial management of SMEs in the era of Industry 4Axademic Journaﬁ?;:;fna ST O A Review Environment Industrie 4.0
2017 O' Keef fe-F. - - - - - The role of the CFO and finance function in a 4.0 world Company report Ernest and Young Divulgation  Chief Financial Officer Industrie 4.0
. . . . Horvath & P; M t . .
2016 SauterR. Bode M. Kittelberger D. - - - - How Industry 4.0 is changing how we manage value creatiddompany report cor:\;autltifg CIEIEEUETEFE Research Environment Industrie 4.0
2016 CGMA - - - - - - A CFO's key competences for the future Association i::;]er:te;nelobal Management Divulgation  Chief Financial Officer Digitalization
2016 ChangV. Willis G. - - - - - A model to compare cloud and non-cloud storage of big datAcademic JournaFuture G ion Computer S h Tools Cloud Computing
2016 Viotti S. ConversoD. - - - - - Buffering Effect of Job Resources in the Relationship betw Academic JournaBafety and Health at Work Research Psychological well-beingD-R model
2016 Hoitash R Hoitash U. KurtA. C. - - - - Do accountants make better chief financial officers? Academic Journalournal Of Accounting & Economics Research Chief Financial Officer Education
2016 Kraus L. - - - - - - Do you define your CFO role? Or does it define you? Company report EY Survey Chief Financial Officer Digitalization
2016 Bendoly, E. = = = = - = Fit, Bias, and Enacted Sensemaking in Data Visualization: Academic Journallournal Of Business Logistics Research Tools Visual management
2016 EY - - - - - - Is the futureof finance technology or new people? Company report EY Survey Chief Financial Officer Digitalization
2016 PekkolaS. Saunila M. Rantanen H. - - - - Performance measurement system implementationina  Academic Journalnternational Journal of Productivity Research Tools Performance
2016 EY - - - - - - Ready for the future economy? Company report EY Survey Chief Financial Officer Digitalization
2016 Agrawal A. Seth I. Uhlaner R. - - - - Role of the CFO: selected readings for finance leaders Company report McKinsey Divulgation Chief Financial Officer Role
2016 SidorovaY. Arnaboldi M. Radaelli J. - - - - Social media and performance measurement systems: Academic Journalnternational Journal of Productivity Research Tools Social media
2016 Singh D. - - - - - - The changing role of the CFO Company report EY Survey Chief Financial Officer Digitalization
2016 SchmidtC. - - - - - - The Digital CFO Magazine CFO Survey Chief Financial Officer Digitalization
2016 Burchard R. = = = = = = What Are The Challenges Your CFO Might Be Facing? Company report Burchard & associates, Inc. Divulgation ~ Chief Financial Officer Workload
2015 RuBmann M Lorenz M. Gerbert P. Waldner M. Justus J. Harnisch M: Engel P. Industry 4’9: The Futu‘re of Productivity and Growth in Company report Boston Consulting Group Divulgation  Environment Industrie 4.0
Manufacturing Industries
N Intelli hni f fi ial i . | i R h .
2015 OgielaL. ) : ) : ) : ntelligent techniques for secure financial managementin ..., Flectronic Commerce Research and Research Tools Cloud Computing
cloud computing Applications
2015 Wortmann F. Flichter K. - - - - - Internet of things Academic JournaBusiness & Information Systems  Divulgation  Tools Internet of Things
Organizational Competencies and Dynamic Accounting Accountin
2015 Prasad A. Green P. - - - - - Information System Capability: Impact on AlS Processes a Academic Journallournal of Information System Research Tools . 9
l Information System
Firm Performance
Robotic Process
2015 Willcocks L. P.  Lacity M. Craig A. - - - - The IT function and robotic process automation Magazine The Outsourcing Unit Working Rese Divulgation  Tools Automation
2015 WeyerS. Schmitt M. Ohmer M. Gorecky D. - - - TOW§rds Ty 4.0-St§ndardlzat|on a;the EREEl ChaIIE"A(:’;\demic Journalfac-Papersonline Research Tools RFID
for highly modular, multi-vendor production systems
2014 SchaufeliW.B. Taris T. W. - - - - - A Cr!t|C§I Review of the Job Demands-Resources Model: Academic Jouma‘andgmg gccupatlonal, organizationz Research Psychological well-beingD-R model
Implications for Improving Work and Health and public health
How Virtualization, Decentralization and Network Building hternational Journal of Mechanical
2014 Brettel M. Friederichsen NKeller M. Rosenberg M. - = = Change the Manufacturing Landscape: An Industry 4.0 Academic Joumal n N . . ' Research Environment Industrie 4.0
. ndustrial Science and Engineering
Perspective
2014 LasiH. Kemper H.-G. Fettke P. Feld T. Hoffmann M. - - Industry 4.0 Academic Joum{:;:z:ifglnformatlon Systems Divulgation  Environment Industrie 4.0
2014 ChenC.F. ChenS.C. - - - - - Ll;\;ei:ngatmg UG EEE o CEIEIE D TESOUICES A cademic JournaTurism Management Research Psychological well-beingD-R model
2014 LeelJ. Kao H.A. Yang S. - - - - Service |.nnovauon and smart analytics for industry 4.0 and Academic JournaProcedia Cirp Research Tools Big Data Analytics
data environment
2013 Goretzki L. Strauss E. Weber J. o ° ° ® (O ETIIIE] perspectlye RO RS "_] managemen » .ademic JournaManagement Accounting Research Research Chief Financial Officer Evolution
accountants professiona
. . Recommendations for implementing the strategic initiative National Academy for Science and .
2013 KagermannH.  Helbig J. Hellinger A. Wahlster W. INDUSTRIE 4.0 Report Engineering Divulgation  Tools Industrie 4.0
2013 Sweeney P. - - - - - - The cfo's expanding communication role Magazine Financial Executives Divulgation  Chief Financial Officer Communication
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|Vear Author 1 Author 2 Author 3 Author 4 Author 5 Author6  |Author 7 |T|I|e ’Type of publisher ’Journal of belonging p:lfliuca(lioen |Top|c |Perspecllve
2013 Van DeckerJ. E. SinnettW.M. - - - - - The CFO's Top Technology Imperatives Magazine Financial Executives Divulgation  Chief Financial Officer Technology
2013 IFAC - - - - - - The role and expectations of a CFO Association International Federation of Accountants Survey Chief Financial Officer Digitalization
2013 Agrawal A. Goldie J. Huyett B. - - - - Today's CFO: Which profile best suiCompagyseport cMcKipseyny ? Research Chief Financial Officer Strategic fit
2013 Barsky N. P. gatanach A - - - - - What Makes a CFO “the Best"? Magazine Strategic Finance Divulgation  Chief Financial Officer Role
2012 ChenH. Chiang R. H.. Storey V. C. - - - - Business intelligence and analytics: from big data to big impact Academic Journal MIS quarterly Divulgation  Tools Big Data Analytics

. . In 74th Annual Meeting of the Association fc _. . .
2011 Maltby D. - - - - - - Big data analytics Conference Information Science and Technology (ASIST Divulgation  Tools Big Data Analytics
2011 Russom P. - - - - - - Big data analytics Company report ~ TDWI, Best practice report, fourth quarter ~ Research Tools Big Data Analytics

. . Journal of Applied Management Accounting . . . ) .
2010 SharmaR Jones S. - - - - - CFO of the Future: Strategic Contributor or Value Adder? Academic Journal Research Research Chief Financial Officer Evolution
" " Linking job demands and Ri to empl Er and Burnout: / . . . .
2010 Crawford E.R. LePine J.A. Rich B.L. = = = = theoretical Extension and Meta-Analytic Test Academic Journal Journal of applied psychology Research Psychological well-beingD-R model
2010 Wright T. - - - - - - Technology Trends CFOs Must Know. Magazine Financial Executives Divulgation  Chief Financial Officer Forces
" . Th D -R | A . . . . .
2010 Hu Q. Schaufeli W. B. Taris T. W. - - - - @ Job @ e md e 2EeUIeEs mede nA(:ademlc‘lournal Journal of vocational behaviour Research Psychological well-beingD-R model
demands and resources
2010 - - - - - - - The new value integrator Company report  IBM Survey Chief Financial Officer Evolution
2010 Wince R. - - - - - - The role of CFO in quality improvement Academic Journal Bank accounting and finance Research Chief Financial Officer Role
2007 GreenR. - - - - - - How CFOs Should Tackle Information Management Magazine Financial Executives Divulgation  Chief Financial Officer Role
2007 Ehrenhalt S. Ryan D. - - - - - Mastering the CFO's four key roles Magazine Financial Executives Divulgation  Chief Financial Officer Role
2007 BakkerA. B. Demerouti E. - - - - - The job demands-resources model: State of the art Academic Journal  Journal of managerial psychology Review Psychological well-beingD-R model
2007 Xanthopoulou D. Bakker A.B.  Demerouti E. Schaufeli W. B. - e ° The Role of Personal Resources in the Job Demands-Resources Model Academic Journal International Journal of Stress it Research  Psy: i Il-beingD-R model
2006 Llorens S. Bakker A. B.  Shaufeli W. B. SalanovaM. - - - Testing the Robustness of the Job D & JeurnM of Gteebs Management Research Psychological well-beingD-R model
2006 Howell R. A. - - - - - - The CFO: From Controller to Global Strategic Partner Magazine Financial Executives Divulgation  Chief Financial Officer Evolution
2005 BakkerA. B. Demerouti E.  EuwemaM. C. - - - - Job Resources Buffer the Impact of Job Demands on Burnout Academic Journal Journal of occupational health psychology ~Research Psychological well-beingD-R model
2005 Kistensen T.S. Hannerz H. Hagh A. Borg V. _ B ~ The Copenhagen Psychosocial Questlonnglre—a tool for the assessment and Academic Journal Scandinavian journal of work, environment gResearch P ical well-beindt
improvement of the psychosocial work environment health
2005 LandtJ. - - - - - - The history of RFID. Magazine |IEEE potentials Divulgation  Tools RFID
2004 Norman W. MacDonald C. - - - - - Getting to the bottom of “tripl e b oAcademicJbuinal eBusiness Ethicsquarterly Research Tools Triple Bottom Line
2004 Zorn M. - - - - - - Here a Chief, There a Chief: The Rise of the CFO in the American Firm Academic Journal  American sociological review Research Chief Financial Officer Evolution
Journal of Organizational Behavior: The
2004 SchaufeliW.B. BakkerA.B. - e = = = Ll dgmands, DD T, e e E R [ 2 e e I Academic Journal Internallgnaj JENEN Gl Ipd\{stnal, Research Psychological well-being@urnover intention
amulti-sample study O and O P
and Behavior
2004 Couto V. Neilson G. - - - - - The new CFO role: it's in the DNA Magazine Financial Executives Divulgation  Chief Financial Officer Role
2004 Bakker A. B. Demerouti E.  Verbeke W. - - - - Using the Job Demands-resources model to predict burnout and performance Academic Journal Human Resource management Research Psychological well-beingD-R model
2004 Schaufeli W. BakkerA.B. - - - - - Utrecht Work Engagement Scale. Preliminary Manual. Academic Journal D(?cupa?tlonal Healih Psychology Unit, Utrec Review Psychological well-beingQuestionnaire
University, Utrecht
2003 Bakker A. B. Demerouti E.  Schaufeli W. B. = = = = Boal precesces at werk i o call 6o Academic Journal European Journal of work and ¢ izational R h Y ical well-beingD-R model
resources model
2002 GrazianoC.M. - - - - - - Top technology issues for CFOs Magazine Financial Executives Divulgation  Chief Financial Officer Technology
2001 Demerouti E. Bakker A. B.  Nachreiner F. Schaufeli W. B.- - - The job demands-resources model of burnout Academic Journal Journal of Applied psychology Research Psychological well-beingD-R model
2001 Favaro P. - - - - - - Beyond bean counting: the CFO's expanding role Academic Journal Strategy & Leadership Divulgation  Chief Financial Officer Evolution
2001 Favaro P. - - - - - - The CFO's evolving roles Magazine Financial Executives Divulgation  Chief Financial Officer Evolution
Development of four self-report measures of job stressors and strain: Scandinavian journal of work, environment &
1998 Spector P. E. Jex S. M. - - - - - interpersonal conflict at work scale, organizational constraints scale, quantitati Academic Journal health ] ' Review Psychological well-beingQuestionnaire
workload inventory, and physical symptoms inventory
Cc 'y control in the of human p under stress ar . " . . .
1997 Hockey G.J. - - - - - - T ] 2 R e Academic Journal Biological Psychology Research Psychological well-beingVorkload
1097 Maslach C. Leiter M.P. R R R R } 'al'gzl:lnijtlh about burnout: How organizations cause personal stress and what to Book R Book Psychological well-beingumaut
1996 SiegristJ. - - - - - - Adverse health effects of high-effort/low-reward conditions Academic Journal Journal of occupational health psychology ~Research Psychological well-beindReward
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1986 Maslach C. Jackson S.E.  Leiter M.P. Schaufeli W. B. Schwab R.L. - - Maslach burnout inventory Book - Book Psychological well-beingQuestionnaire
1982 Maslach C. ; R R ) ) R Understanding Burnout: Definitional issues in analysing a Book ; Book Psychological well-beingumout
complex phenomenon
1979 Karasek R.A. - - - - - - fmb Flenjands, J‘.)b demspn NG, e st Academic JournaRdministrative Science Quarterly  Research Psychological well-beingID-R model
implications for job design.
1974 Porter L.W. Steers R.M. Mowday R.T. BoulianP.V. - - - Orgamzatlone.\l cgmmnm.ern, ob satisfaction, and turnover Academic Journalournal of Applied Psychology Research Psychological well-beingrurnover intention
among psychiatric technicians
2008 Siemsen E. Roth A. V. Balasubramanian S. - - - - HOW. IR opp.or.lunny, ent) iy clike aentsdge Academic Journalournal of Operations Management Research Behavioural determinan MOA model
sharing: The constraining-factor model
- - . . Proceedings of the 40th Hawaii
2007 Hughes J. - - - - - - ;I':seeZ?Cl::tiyr;Imsotlvatlon-opponunlty framework for behavior Conference International Conference on System Review Behavioural determinan MOA model
Sciences
1979 Bettman J.R. - - - - - - An Information Processing Theory of Consumer Choice  Academic Journalournal of Marketing Review Behavioural determinan MOA model
Nothing is as practical as a good theory. Analysis of theorie
2007 Egmond, C. Bruel, R. - - - - - and a tool for developing interventions to influence energy Report - Research Behavioural determinan MOA model
related behaviour
Applying the motivation-opportunity-ability (MOA) model tc .
2013 Jepson A. Clarke A. Ragsdell G. - - - - reveal factors that influence inclusive engagement within  Academic JoumaLnter_nauonaI Saamalolleventand Research Behavioural determinan MOA model
. ) estival Management
local community festivals: The case of UtcaZene 2012
The power of ability-motivation-opportunity enhancing nternational Journal of Business an
2017 TaylL.C. TanF.Y. Yahya K. K. - - - - human resource management practices on organizational Academic Joumagocie Research Behavioural determinan MOA model
ethical climate v
1995 Olander F. ThegersenJ. - - - - - Und.erstandlng &l consumer CehavcisSanesais e Academic Journallournal of Consumer Policy Research Behavioural determinan MOA model
environmental protection
2014 Ou-YangH.Y. Arlphongph(’karung H.N. - - - - Adopting the ‘motlvvatlon-oppov.‘tumty»ablIlty model to Academic Journalnternational J. Soc. Sci. & EducatioResearch Behavioural determinan MOA model
R. evaluate the intentions of Thai students to study abroad
1989 Jaworski B. J. Maclnnis D. J. - - - - Marketing jobs and management controls: toward a framewéiademic Journalournal of Marketing Research Research Behavioural determinan MOA model
The ability-motivation-opportunity framework for team
2016 Trost J. Sker | av ApzenftuberJ. - - - - innovation: efficacy beliefs, proactive personalities, Academic JournaEconomic & Business Review Research Behavioural determinan MOA model
supportive supervision and team innovation
ANZMAC 2007: 3Rs, reputation
responsibility relevance: Proceeding
2007 Binney W. Hall J. Oppenheim P. - - - - The MOA framework and behavioural response Conference of the 2007 Australian and New Research Behavioural determinan MOA model
Zealand Marketing Academy
conference
Knowledge sharing and innovative work behaviour in reativity and Innovation
2014 Radaelli G. Lettieri E. Mura M. Spiller N. - - - heal thcare: A micro-1level Academic Joumaﬁanager);ent Research Behavioural determinan MOA model

effects
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21.2 ANNEX2: QUESTIONNAIRE ITALIAN

THE DIGITAL EVOLUTION OF THE CFO - QUESTIONNAIRE

Finanza e Controllo"?

SECTION QUESTIONS SUB-QUESTIONS RESPONSE
Gentile Direttore, La ringraziamo per il tempo che sta per dedicarci.ll questionario doy|
impegnarLa per un massimo di 15 minuti.La invitiamo gentilmente a completare tutte |
sezioni del questionario al fine di rendere la sua testimonianza usufruibile alle succes
analisi statistiche. La informiamo che i dati da Lei forniti verranno trattati in maniera
D1 lanonima e conforme alla normativa europea GDPR (UE 2016/679) per il Trattamento
Dati Personali. | dati ricavati dal questionario verranno utilizzati in maniera anonima e
@) aggregata, senza la possibilita di ricondursi ai relativi rispondenti. La invitiamo a con
u la sua volonta nel partecipare al sondaggio e al suo libero e pieno consenso nel tratt
2 dei dati da Lei forniti. YES
E D2 [Inserisca la sua eta Open-Ended Response
3 D3 |Inserisca il suo genere Nominal scale
8 D4  |Selezioni I'ultimo titolo di studio che ha conseguito Nominal scale
E D5 |Inserisca |'area accademica dell'ultimo titolo di studio conseguito Nominal scale
8 D6 Inserisca il numero di anni in cui ha ricoperto il ruolo di Direttore Finanziario (CFO) n¢
della sua vita professionale Open-Ended Response
D7 |Inserisca il fatturato medio della sua azienda negli ultimi tre anni Open-Ended Response
D8 |Inserisca la percentuale di fatturato dell'azienda derivante da attivita internazionali Open-Ended Response
D9 |Specifichi il settore principale in cui opera I'azienda Open-Ended Response
D10 Il settore in cui opera la sua azienda, puo essere considerato come turbolento per la
destabilizzazione dovuta alle tecnologie digitali? Likert scale (1-7)
D11 |La sua azienda sta svolgendo progetti relativi ad Industry 4.0? Likert scale (1-7)
i La Funzione "Sistemi Informativi" risponde direttamente alla Funzione "Amministrazior

YES/NO
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SECTION QUESTIONS SUB-QUESTIONS RESPONSE
Quanto si rispecchia nella seguente definizione di Digital CFO?"Il Digital CFO & una
professionale innovativa e tecnicamente competente capace di capire, allineare, unirg
ottimizzare le attivita tradizionali della Funzione "Amministrazione, Finanza e Controlld
(budgeting, analisi di rischi o, report
D13 . L s A . -
armonizzato e olistico delle tecnologie digitali quali Big Data, Cloud Computing, Artifi
Intelligence, Robotics Process Automation. Il Digital CFO & impegnato proattivementg
definizione della Digital Business Strategy dell'azienda promuovendo iniziative finaliz
alla digitalizzazione" Likert scale (1-7)
Quanto la seguente definizione di Digital Finance Department rispecchia la Funzione
"Amministrazione, Finanza e Controllo" della sua azienda: "Il Digital Finance Departm
D14 I'evoluzione della tradizionale Funzione "Amministrazione, Finanza e Controllo" la qua]
guidata da un Digital CFO, € pervasa da conoscenze digitali e ottimizza i processi aj
le tecnologie digitali al fine di svolgere in modo efficiente ed efficace le attivita quotid
8 supportare le diverse Funzioni aziendali e raggiungere gli obiettivi strategici"? Likert scale (1-7)
5 D15 |Quanto le tecnologie digitali stanno cambiando il ruolo di Direttore Finanziario (CFO)7 Likert scale (1-7)
T
g Richiesta di informazioni in tempi sempre piu ristretti Likert scale (1-7)
> . ) . |Presenza di un ambiente turbolento e complesso Likert scale (1-7)
o) Secondo la sua opinione, (in una scala da 1-Per niente a 7-Completamente) quanto | Crescita del volume e della eterogeneita dei dati e s
> D16 |seguenti forze stanno influenzando/accelerando la trasformazione digitale del Direttor — — -
é ki ) Supportc_) \per dec_|S|on| sempre plu compless_e _ : _ L!ken scale (1-7)
2 Necessita di forti collaborazioni con elementi esterni ed interni all'azienda Likert scale (1-7)
= Creazione di vantaggio competitivo con aziende rivali Likert scale (1-7)
g Aspettative per performance sempre migliori Likert scale (1-7)
B Ritiene che ci siano altre forze impattanti non considerate nella lista precedente? Poti
specificarle nello spazio sottostante? Open-Ended Response
Definizione della strategia corporate aziendale Likert scale (1-7)
Di8 Secondo la sua opinione, quanto le tecnologie digitali hanno aumentato I'area di influ¢Gestione delle attivita operative Likert scale (1-7)
del Direttore Finanziario (CFO) nelle seguenti attivita? Investimenti in ICT Likert scale (1-7)
Comunicazione con shareholders e stakeholders Likert scale (1-7)
D19 Ritiene che avere delle competenze tecniche relative all'lT possa essere rilevante pe
un Direttore Finanziario (CFO)? Likert scale (1-7)
520 Le sue capacita e conoscenze sono sufficienti per gestire il cambiamento digitale
del Direttore Finanziario (CFO)? Likert scale (1-7)
D21 Sarebbe disposto a seguire corsi di formazione per affrontare al meglio la digitalizzaZ
del Direttore Finanziario (CFO)? Likert scale (1-7)
oz Ritiene che I'importanza dell'utilizzo di tecnologie digitali nella funzione "Amministrazi
Finanza e Controllo" crescera nei prossimi anni? Likert scale (1-7)
D23 Le tecnologie digitali quanto hanno migliorato la comunicazione e condivisione delle

informazioni con le altre funzioni presenti in azienda?

Likert scale (1-7)
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Cloud Computing Likert scale (1-7)
D24 |Quanto sono rilevanti le seguenti tecnologie digitali nel suo lavoro? Blg .D.ata and'Analyﬂcs L!ken scale (1-7)
Artificial Intelligence Likert scale (1-7)
Robotics Process Automation Likert scale (1-7)
55 Apporterebbe qualche modifica alla precedente lista (Cloud Computing, Big Data and
Analytics, Robotics Process Automation? Open-Ended Response
Budgeting Likert scale (1-7)
Analisi dei costi Likert scale (1-7)
Analisi dei rischi Likert scale (1-7)
Secondo la sua opinione, qual € la rilevanza (in una scala da 1-Per niente a 7- Audltlng - L!kert scale (1-7)
D26 . . . A Comunicazione Likert scale (1-7)
Indispensabile) del Cloud Computing nel supportare le seguenti attivita? - - -
Controllo di gestione Likert scale (1-7)
Supporto decisionale Likert scale (1-7)
Analisi di sensitivita Likert scale (1-7)
Analisi di previsione Likert scale (1-7)
D27 Quanto aumentera (in percentuale) circa il budget del prossimo anno in investimenti r
a Cloud Computing rispetto all'anno precedente? Open-Ended Response
Budgeting Likert scale (1-7)
o Analisi dei costi Likert scale (1-7)
S Analisi dei rischi Likert scale (1-7)
E Secondo la sua opinione, qual & la rilevanza (in una scala da 1-Per niente a 7-Indisp Audltlng - L!kert scale (1-7)
D28 o . S Comunicazione Likert scale (1-7)
L dei Big Data and Analytics nel supportare le seguenti attivita? - - -
o Controllo di gestione Likert scale (1-7)
g Supporto decisionale Likert scale (1-7)
5 Analisi di sensitivita Likert scale (1-7)
E Analisi di previsione Likert scale (1-7)
s D29 Quanto aumentera (in percentuale) circa il budget del prossimo anno in investimenti r
0] ai Big Data and Analytics rispetto all'anno precedente? Open-Ended Response
a Budgeting Likert scale (1-7)
Analisi dei costi Likert scale (1-7)
Analisi dei rischi Likert scale (1-7)
Auditing Likert scale (1-7)
D30 Secondo la sua opinione, qual € la rilevanza (in una scala da 1-Per niente a 7-Indisp{Comunicazione Likert scale (1-7)
dell' Artificial Intelligence nel supportare le seguenti attivita? Controllo di gestione Likert scale (1-7)
Supporto decisionale Likert scale (1-7)
Analisi di sensitivita Likert scale (1-7)
Analisi di previsione Likert scale (1-7)
D31 Quanto aumentera (in percentuale) circa il budget del prossimo anno in investimenti r
all' Artificial Intelligence rispetto all'anno precedente? Open-Ended Response
Budgeting Likert scale (1-7)
Analisi dei costi Likert scale (1-7)
Analisi dei rischi Likert scale (1-7)
Secondo la sua opinione, qual € la rilevanza (in una scala da 1-Per niente a 7-Indisp Audltlng - L!kert scale (1-7)
D32 Comunicazione Likert scale (1-7)

del Robotics Process Automation nel supportare le seguenti attivita?

Controllo di gestione

Likert scale (1-7)

Supporto decisionale

Likert scale (1-7)

Analisi di sensitivita

Likert scale (1-7)

Analisi di previsione

Likert scale (1-7)
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D33 Quanto aumentera (in percentuale) circa il budget del prossimo anno in investimenti r
al Robotics Process Automation rispetto all'anno precedente? Open-Ended Response
D34 |Le informazioni provenienti dai social media sono rilevanti per il suo lavoro? Likert scale (1-7)
Budgeting Likert scale (1-7)
Analisi dei costi Likert scale (1-7)
Analisi dei rischi Likert scale (1-7)
Secondo la sua opinione, qual & la rilevanza (in una scala da 1-Per niente a 7-Indisp: Audltmg - L!ken scale (1-7)
D35 R . - L : . . _...JComunicazione Likert scale (1-7)
dell'utilizzo di informazioni provenienti dai social media nel supportare le seguenti atti - - -
Controllo di gestione Likert scale (1-7)
Supporto decisionale Likert scale (1-7)
Analisi di sensitivita Likert scale (1-7)
Analisi di previsione Likert scale (1-7)
Cloud Computing - Dati dei clienti YES/NO
Cloud Computing - Dati di aziende concorrenti YES/NO
Cloud Computing - Dati di fornitori e stakeholders YES/NO
Cloud Computing - Dati provenienti dalla divisione Operations YES/NO
Cloud Computing - Dati dai Social Media YES/NO
8 Cloud Computing - Notizie dai mass media YES/NO
8 Cloud Computing - Dati dalle borse finanziarie YES/NO
i Big Data and Analytics - Dati dei clienti YES/NO
% Big Data and Analytics - Dati di aziende concorrenti YES/NO
= Big Data and Analytics - Dati di fornitori e stakeholders YES/NO
g Big Data and Analytics - Dati provenienti dalla divisione Operations YES/NO
3 Big Data and Analytics - Dati dai Social Media YES/NO
z Big Data and Analytics - Notizie dai mass media YES/NO
5 D36 Secondo la sua opinione, quali tipi di dati vengono/dovrebbero essere processati con ilr?f'D'atlal atnclil.AnaIytl?sD- Eztl.de}!le ?orse TEEENE igzmg
e seguenti tecnologie? !!c!a e !gence a! ,e' C,'en' -
Artificial Intelligence - Dati di aziende concorrenti YES/NO
Artificial Intelligence - Dati di fornitori e stakeholders YES/NO
Artificial Intelligence - Dati provenienti dalla divisione Operations YES/NO
Artificial Intelligence - Dati dai Social Media YES/NO
Artificial Intelligence - Notizie dai mass media YES/NO
Artificial Intelligence - Dati dalle borse finanziarie YES/NO
Robotics Process Automation - Dati dei clienti YES/NO
Robotics Process Automation - Dati di aziende concorrenti YES/NO
Robotics Process Automation - Dati di fornitori e stakeholders YES/NO
Robotics Process Automation - Dati provenienti dalla divisione Operations YES/NO
Robotics Process Automation - Dati dai Social Media YES/NO
Robotics Process Automation - Notizie dai mass media YES/NO
Robotics Process Automation - Dati dalle borse finanziarie YES/NO
Cloud Computing Likert scale (1-7)
& Secondo la sua opinione, qual & la rilevanza (in una scala da 1-Per niente a 7-Indisp: (o DR 1) ANEES CIetern o (o)

di ciascuna tecnologia digitale nel supportare la raccolta dei dati?

Artificial Intelligence

Likert scale (1-7)

Robotics Process Automation

Likert scale (1-7)
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Cloud Computing Likert scale (1-7)
g D38 Secondo la sua opinione, qual € la rilevanza (in una scala da 1-Per niente a 7-Indisp £/l [Dieits 1) Al iEs Likert scale (1-7)
E di ciascuna tecnologia digitale nel supportare I'analisi dei dati grezzi (es. elaborazion Artificial Intelligence Likert scale (1-7)
% Robotics Process Automation Likert scale (1-7)
= Cloud Computing Likert scale (1-7)
E Secondo la sua opinione, qual € la rilevanza (in una scala da 1-Per niente a 7-Indisp{Big Data and Analytics Likert scale (1-7)
N D39 |di ciascuna tecnologia digitale nel supportare I'utilizzo dei dati elaborati (es. controllo
<j( analisi dei rischi)? Artificial Intelligence Likert scale (1-7)
= Robotics Process Automation Likert scale (1-7)
g Secondo la sua opinione, qual & la rilevanza (in una scala da 1-Per niente a 7-Indisp C_Ioud Computing = L!kert scale (1-7)
. o \ L - . Big Data and Analytics Likert scale (1-7)
D40 |di ciascuna tecnologia digitale nel supportare I' archiviazione dei dati (es. scrittura d - - -
bilancic)? Ar‘tlfICI‘a| Intelligence _ L!kert scale (1-7)
Robotics Process Automation Likert scale (1-7)
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D1 Da quando sono state introdotte le tecnologie digitali, il mio lavoro di Direttore
Finanziario (CFO) & piu pesante Likert scale (1-7)
D42 Da quando sono state introdotte le tecnologie digitali, il lavoro di Direttore
WORKLOAD Finanziario (CFO) mi occupa piu tempo Likert scale (1-7)
Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzian]
D43 (CFO) mi é richiesto un carico di lavoro maggiore rispetto a quello che riesco
svolgere in modo adeguato Likert scale (1-7)
Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzial
D44 (CFO) devo prestare attenzione ad una quantita maggiore di informazioni ment
lavoro Likert scale (1-7)
% Das COGNITIVE DEMAND Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzian]
O (CFO) devo memorizzare una guantita maggiore di informazioni Likert scale (1-7)
g D46 Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzial
g (CFO) devo prendere decisioni piu difficili Likert scale (1-7)
- Y Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzian
Z_() (CFO) ho una maggiore autonomia nello svolgere il mio lavoro Likert scale (1-7)
8 Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzial
3 D48 |AUTONOMY (CFO) ho ricevuto considerevoli opportunita per una maggiore liberta e indipen
5 nello svolgere il mio lavoro Likert scale (1-7)
5 D49 L'introduzione delle tecnologie digitali mi ha concesso maggiori liberta nel dec
o come svolgere il lavoro di Direttore Finanziario (CFO) Likert scale (1-7)
D50 Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzial
(CFQO) mi é richiesto di prendere piu iniziative Likert scale (1-7)
D51 |PROFESSIONAL DEVELOPMENT Da quando sono §‘tate mtrodgt‘te Ie tecnologie digitali, come Dweﬁore Finanziar .
(CFO) ho avuto piu opportunita di imparare cose nuove durante il lavoro Likert scale (1-7)
B Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzian
(CFO) ho piu opportunita nello sviluppare le mie competenze Likert scale (1-7)
D53 Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzial
(CFO) impiego piu tempo per rilassarmi dopo il lavoro Likert scale (1-7)
D54+ |EXHAUSTION Da quar}do sono state |ntr0do.tte le tecnqlogle dlglt.a|l, come Direttore Finanziar] .
(CFO) riesco a reggere meglio la pressione del mio lavoro Likert scale (1-7)
Dt Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzian]

(CFO) riesco a gestire meglio il mio lavoro

Likert scale (1-7)
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D56 Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzial
(CFO) ho scoperto nuovi e interessanti aspetti del mio lavoro Likert scale (1-7)
D57 |DISENGAGEMENT Da quando sono state introdotte le tecnologie digitali, come Direttore Finanziar]
(CFO) parlo negativamente del mio lavoro piu frequentemente Likert scale (1-7)
D5g* Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzian]
(CFO) mi sento sempre piu coinvolto nel mio lavoro Likert scale (1-7)
- D59 Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzial
P (CFO) quando mi sveglio ho piu voglia di andare a lavoro Likert scale (1-7)
Eé D60 Da quando sono state introdotte le tecnologie digitali, come Direttore FinanziaH]
z VIGOUR (CFO) riesco a lavorare per periodi di tempo piu lunghi Likert scale (1-7)
2
z D61 Da quando sono state introdotte le tecnologie digitali, come Direttore Finanziar]
g (CFO) a lavoro sono piu perseverante anche quando le cose non vanno bene |Likert scale (1-7)
9 D62 Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzian]
% (CFO) do piu significato e valore al mio lavoro Likert scale (1-7)
O Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzial
E D63 |DEDICATION (CFO) sono piu entusiasta del mio lavoro Likert scale (1-7)
5EA Da quando sono state introdotte le tecnologie digitali, come Direttore FinanziaH
(CFO) il mio lavoro mi ispira maggiormente Likert scale (1-7)
D65 Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzial
(CFO) considero piu spesso di andare a lavorare da un‘altra parte Likert scale (1-7)
D66* |[TURNOVER INTENTION Da quando sono state introdotte le tecnologie digitali, raccomanderei maggiorr
ad un buon amico di cercare lavoro come Direttore Finanziario (CFO) Likert scale (1-7)
D67+ Da quando sono state introdotte le tecnologie digitali, come Direttore Finanzial
(CFO) mi piace di pit parlare con gli altri a proposito del mio lavoro Likert scale (1-7)
*= Reverse




