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Abstract

Companies are more and more dependent on information technology (IT) and
the buzzword digitization is present everywhere. Some companies are inventing
new business models based on disruptive innovation supported by information
technology. Others adapt these business models as followers. All these new business
processes and underlying information technology need to be managed, serviced,
and supported by IT organizations to ensure business continuity. Traditionally
heads of the IT department have been fully responsible for all aspects of IT usage
in the company — including IT cost, IT governance, IT & process planning and
implementation and IT operation. This results in the fact that there is a need of more
intensive business-IT alignment to ensure the adequacy of the overall IT architecture
in a company and ensure the economic value contribution of IT as a whole. In the
last two decades researchers have investigated the area of CIO effectiveness by doing
empirical research looking at IT roles/tasks, interaction and strategic importance of
IT, personal background of ClOs. As a side effect some researchers have constructed
and used demographic variables both as control and causal variables. This article
looks on the comparability and the source of such demographic data especially
on the case of Gender information and highest academic title. It also discusses
the question if survey results could be compared with representative datasets to
evaluate validity of the sample and responses of empirical studies.
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Introduction

Synnott defined in 1981 the role of the chief information officer (CIO)
as the “senior executive responsible for establishing corporate information
policy, standards, and management control over all corporate information
resources” (Synnott & Gruber, 1981).

Many studies have shown that the role of a CIO is essential for an
organization. A CIO can positively influence the company performance
not only by fostering IT efficiency, which means lowering cost and by this
increase the profit, but also increase the IT effectivity through improved IT
use (Durst, 2007).

Measures to drive IT efficiency include introducing tailored internal
IT management systems (Schweda & Schmidt, 2014) efficient IT service
management [ITSM] frameworks (Marrone & Kolbe, 2011) and the right
organizational setup (Hodgkinson, 1992). An efficient budgeting and
controlling process, which ensures that investments in technology deliver
the planned results (Chan, Sabherwal & Thatcher, 2006) is essential.
Measures to improve IT effectivity are supporting business processes with
appropriate information technology (Tallon, 2014).

But ultimately a CIOs main task is to ensure “Business-IT-Alighment”
(BITA). This results in strategic information technology initiatives driving
business performance (Peppard, 2010).

Searching the Internet about the Keywords “CIO”, “Chief Information
Officer”, “Gender”, “Woman” and “Diversity” result in many findings under
the headline “Smashing the Glass Ceiling™. Several publications can be
found regarding the share of women in CIO positions (Prabhakar et al.,
2018; Statista, 2018), about advantages of gender diversity in IT (Prabhakar
et al., 2018) and reasons why only a small share of women climb the IT
career ladder to the highest possible position (Fitzsimmons, Callan &
Paulsen, 2014). Business Researchers like Harvey Nash & KPMG and Deloite
conduct global surveys frequently. The respondents are CIO and participant
numbers are usually high (N > 3000). One aspect of these surveys is the
share of women in CIO positions.

Also, Scientific research approaches Chief Information Officers. Yet
the research scope usually is limited depending on the definition of the

4 The metaphor “Glass Ceiling” describes the invisible barrier which prevent minorities
from rising to the highest level of hierarchy. In this context it describes the need
for female candidates to work towards the highest hierarchy in IT which is the CIO
position.
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research object, the industry, or the regional scope. Another issue for
scientific researchers is the availability of contact data and addresses. Not
to forget the limited interest of business executives to answer surveys
for scientific researchers as the results usually are not published in media
which is freely or easily accessible for CIOs. And even if the data is freely
available it sometimes takes month or years until the results are published
by Journals or in monographs. By then the interest regarding the results is
vanished in the fast-running business world.

Research Question

Are available data on CIO gender distribution — from scientific research,
business research, company databases or statistics — a appropriate source
for validating the representativeness of own survey based empirical
research?

Methods

The main Methods for this research have been literature review of
scientific, business and internet sources and Database analysis.

Literature Review

For scientific literature, Science Direct base been searched for the
keywords “ClO”, Chief Information Officer” and only empirical quantitative
research has been selected with a focus on effectivity and efficiency. After
analysing the references for further relevant research a total of n = 11
articles where identified. The Literature review was done in line with the
Prisma-P Method (Moher et al., 2015) and is illustrated in Figure 1.
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! Data collection, review and selection process for Articles on: “CIO OR chief information
officer” on Science Direct. Selection criteria: Subject areas: Business, Management and
Accounting (110), Computer Science (56), Economics, Econemetrics and Finance (31);
Article type: Research articles (144), Review articles (3); No limitation on publiication date;
collected on 10.02.2021.

2 Impact of the CIO role on the IT and Company performance.

Figure 1. Process of literature selection and used criteria of literature review
todetermine quantitative CIO effectiveness research

Source: Authors’ literature review, displayed according to the PRISMA-P method (Moher et al.,
2015).
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The identified articles have been analysed for variables indicating
Gender, Age and Education/Degree. Table 1 shows the appearance of
variables in the papers.

Table 1. Overview of literature review regarding response rate of identified articles
and inclusion of variables

] g
g y £ 2
= IS g =)
S= 7] = % =
2 2 2 g 5
£ 5§ 5§ = E
First £ z z g E ) _é
Autor Year & oz [~ =) &) < 1] Reference
o (Enns, Huff &
%
Enns 2003 460 16 75 yes  yes yes Golden, 2003)
(Smaltz,

Schmaltz 2006 642 188 29% 185 no no no Sambamurthy &
Agarwal, 2006)

Li 2006 no yes yes (Li et al., 2006)
pre- (Chen & Preston,
Chen 2007 3700 test no yes yes 2007)
o (Preston, Chen &
Preston 2008 3763 451 12% yes no yes Leidner, 2008)
(Sobol & Klein,
Sobol 2009 123 yes  yes yes 2009)
Cohen 2010 421 114 27% 111 no no yes (COHEN & DENNIS,
2010)
Chen 2011 218 23% no no no (Chen & Wu, 2011)
Li 2013 318 95 30% no yes yes (Li & Tan, 2013)
Ding 2014 2136 412 19% no  yes yes (DingLi&George,
2014)
Pare 2020 72 no no no (Paré, Guillemette

& Raymond, 2020)

Source: Own results of literature review.

The additional information in Table 1 like the Sampling frame,
Responses, Response rate and usable responses have been extracted from
the research as they have been available.

For Business Research two consulting companies, which frequently
publish CIO Survey results, have been chosen: Harvey Nash in cooperation
with KPMG and Deloite. Their reports have been analysed for information
about female ClOs.
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Database analysis

In addition to literature and internet-based information, a second
method was used to generate alternative numbers for Germany. The
company Bisnode maintains the former “Hoppenstedt Firmendatenbank”.
This database consists of information about German companies with
financial numbers, addresses and names of 1* and 2" level managers. For
this research, a selection of companies with the criteria of >125 Mio. €
/a turnover was acquired (Table 2).

Table 2. Data of population and sample for database analysis

Population 7471
(Companies > 125 Mio. € Turnover per year in Germany)
Companies with available CIO Name 3021 40.44%

Source: Own results of data analysis.

The data was analysed with pivot tables to get valid information about
Gender and doctoral degree in relation to industry and regional location.

Results and Discussion

Literature Review results on CIO Gender development
The data collected through literature review are shown in Figure 2.

Figure 2.  Share of female CIOs from different data sources period 1995-2020
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Source: Own results of data analysis. Data extracted from following sources: [number in chart]
region/area, (published by): [1] US, (Enns, Huff & Golden, 2003); [2] US, (Sobol & Klein, 2009);
[3] US/academic, (van Ness, 2017); [4] Germany, (Termer, 2015); [5] US/State, (Martineau, 2020);
|6] Global, 2012-2015: (Harvey Nash and KPMG International, 2015), 2016, 2017: (Harvey Nash
/ KPMG, 2017), 2018: (Harvey Nash / KPMG, 2018), 2019: (Harvey Nash / KPMG, 2019), 2020:
(White & Bates, 2020); [7] US, (Statista, 2018).

As can be seen in Figure 2, the share of female CIOs within one year
can vary from study to study in a very wide range. The reason for this is
the scope of these surveys (e.g. size of the company, region of the survey,
industry/government, method of defining the population etc.) and very
importantly the response behaviour of the participants. As no central
repository of CIOs is available the problem of wide variations within one
year will most likely remain.

Therefore, all these surveys with limited statistical significance on the
gender distribution might therefor not be the right choice to determine if an
own survey-based dataset is representative in terms of gender distribution.

Other approaches and sources to gain reliable data

Due to the limitations of using survey based public available data or
statistics for comparison with own datasets, a different approach would
be obtaining viable data of CIOs from other organizations. One approach
would be to ask interest groups, professional associations, or online
networks like cio.com for data. Yet, as all these organizations rely on
voluntary membership associated with cost and/or journalistic research the
data will be far from complete and reliable.

Company databases as source for reliable data

In the current data driven economy companies which collect, structure,
and sell company and consumer information are important for a variety
of business functions within a company like market research and direct
marketing. The quality of this data is usually appropriate, as these
companies earn their money with the information.

The following approach relies on such a dataset which contains
information about the company, address, turnover and most importantly
15t and 2" line managers and their functions.

The dataset described contains information about CIO Name, CIO
Gender, CIO PhD Title, and the kind of management position (top or middle
management) and if available further responsibilities within the company.

This data was analysed in two dimensions:

1% regarding the share of female ClOs in different industries (Table 3).
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2" regarding the share of female CIOs in different German federal

states (Table 4).

Table 3. Share of female CIOs in different industries

Very high
Share of 50-25%
female CIOs
in industries 2
Number of 19
Companies
industries: -education
-public
transport

High
24.9-10%

6
91

-publishing
-telecomu-
nication
-textile and
accessoles
-lether

-air
transport
-agriculture
(animal)

Medium
9.9-5%

14
894

-construction
-oil and
petrol
-furniture
-electricity
and gas
supply
-commercial
services
-real estate
-leasure &
recreation
-technical &
management
servcies
-chemicals
-transport
-food &
beverage

Low

4.9-0.1%

15
1804

-health services
-metal processing
-holding & investment
-whole sale consumer
goods

-paper and pulp
-whole sale investment
goods

-metalware

-car dealers

-electric & elektronic
devices

-transport facilities
-mechanical
engineering &
computer

-test instruments
-banks

-stone, glas and
concrete

-rubber & plastics

Zero

(=]
o

33
213

remaining
industries

Source: Own calculations based on Hoppenstedt Firmendatenbank delivery from January 2021.

Table 4. Share of female CIOs in German federal states

Federal State

Ranking: Federal

State gross
domestic productt

Nordhein-
Wesfahlen

Bayern

Baden-
Wiirtemberg

Niedersachsen

Hessen

1

Rankings: number
of companies with

Companies
(N =)

>125 Mio. € turnover

1

743

518
539

260
312

Female
CIO in%

4.7

4.8
5.4

3.8
3.8
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Federal State Ranking: Federal Rankings: number of  Companies Female
State gross companies with N =) ClO in %
domestic productt  >125 Mio. € turnover

Berlin 6 9 77 5.2
Rheinland Pfalz 7 7 105 1.0
Sachsen 8 10 57 10.5
Hamburg 9 6 160 6.9
Schleswig- 10 8 83 0.0
Holstein
Brandenburg 11 12 32 6.3
Thiiringen 12 15 18 11.1
Sachsen-Anhalt 13 13 32 3.1
Macklenburg- 14 16 16 6.3
Vorpommern
Saarland 15 14 30 33
Bremen 16 11 39 5.1
Sum 3021

Source: Own calculations based on Hoppenstedt Firmendatenbank delivery from January 2021
(gross domestic ranking based on published data from 2019 Statista, 2019).

The presented analysis of company databases is as diverse as the data
extracted from scientific research and business surveys. The result of the
share of female CIOs is highly dependent from the dimensions of analysis
like regional location or industry branch affiliation of the companies. The
finding that the highest share of female ClOs is — except for one case
(Hamburg 6.9%) — found in former eastern Germany (11.1% Thiiringen,
10.5% Sachsen, 6.3% Brandenburg and 6.3% Mecklenburg-Vorpommern).
This shows that cultural differences resulting from former political systems
might have long term impacts on gender demography.

Comparison of survey and database results

Volker Nissen and Frank Termer from the Technical University of [Imenau
showed 2013 in an internal, not published research Report (Termer &
Nissen, 2013) for the University, that the share of female ClOs is highly
diverse in different branches. The research based on the same address
database from Bisnode and selection criteria was the same.

After further investigation of the results from Nissen and Termer (Nissen &
Termer, 2014) a major deviation was found which does not allow direct
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comparison of the results. The reason for this is that the Bisnode database
classifies companies according to the well-established SIC Code® (Standard
Industrial Classification). Surveys from scholars (like the mentioned one
from Nissen and Termer) often use other industry classification systematics
which reflect industries which are important for a specific reason. One
example for such a specialty is the “Automotive industry” category. Trying
to match this category with the SIC Codes would require extracting certain
companies from the Division D “Manufacturing” (SIC Codes 20-39). As the
Bisnode database only uses the 2-digit code, an automated extraction
of Automotive companies is not possible and therefore not part of this
research.

Figure 3 shows the results from the analysis side-by-side for the
distribution of companies in industries and the share of female CIOs in
the industries in percent. I. is based on the survey results from Nissen and
Termer and II. on the analysis of the 2021 Bisnode database extraction.

Companies per industry (1 = 216) Companies per industry (n = 3016)
Public services, social J: Public A: Agriculture,
and health services, Administration, Forestry, Fishing,
Media, leisure Jutomotive, 2,0% o Mining, 8, 0%
and tourism, 13, Consulting, I: Services, 402, -
17 8% o C: Construction,
: 62,2%

Mechanical and
industrial

engineering, 15, Chemistry and e
g emistry and Insurance, Real
Pharma, 14, 7% Estate, 429, 14%
Energy, 20, 9% r,..

G: Retail Traide
156, 5%

: Manfacuring,
1173,

Consymer goods,
Finance, Banks
and Insurances,

E: Transportation &
26, 12%

Public Utilities,

“Trade, Transport F: Wholesale Trade,
IT and Telco, and Logistics, 454, 15%
20, 9% 27,13%
Share of female CIO in % Share of female CIO in %
Public services, social and health services C: C
‘Trade, Transport and Logistics  mm— E: Transportation & Public Utilities
Automotive e ——— I: Services  m——
Chemistry and Pharma - se— A: Agriculture, Forestry, Fishing  m—
Consulting  m— H: Finance, Insurance, Real Estate - m—
Mechanical and industrial engineering  m———" F: Wholesale Trade  m—
Energy m— D: Manufacturing - mes—
Consumer goods - " G: Retail Traide  m—
Finance, Banks and Insurances - s J: Public Administration
Media, leisure and tourism B: Mining
IT and Telco
00 20 40 60 80 100 120 140 160 180 0.0 20 40 6.0 80 100

Figure 3. Comparison of results from survey 2013 (n = 216) and company
database extract (n = 3016) from 2021. Charts on companies per
industry and share of female CIO in percent for both datasets

Source: Own calculations based on unpublished data from the Technical University of llmenau

(Termer & Nissen, 2013) and new analysis on an extract of the Bisnode Firmendatenbank
(Companies with >125 Mil. € Turnover).

> The SIC Code (Standard Industrial Classification) was first established in 1937 and it
is still in use by U.S. government departments and agencies. siccode.com Industry
classification experts.
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Conclusions

This methodological work shows that demographic data might
vary depending on the dimensions of analysis, which are limited by the
research object and the chosen population. It has a great influence on the
comparability with other data sources. Great deviations can be observed
within one year (see Figure 1 depending on the regional scope or the
selection of companies). The next factors are sample size and response
rate. While the response rate compared with the overall population for
survey data is sometimes quite small (overall population (n = 6602), used
responses (n = 216) = 3.27% in the case of Nissen/Termer (Nissen & Termer,
2014)) the “response rate” for the used company database is, with 40.44%,
quite high as all complete datasets could be used for the calculations — See
Table 2.

For this reason, researchers, which intend to test if their survey data is
a representative sample in terms of a specific demographic variable, should
thoroughly think and decide about the public available data which they
want to compare their own data with to ensure statistic valid conclusions.
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