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ABSTRACT

Within companies, executive managers with different roles and responsibilities take
over the challenging task to deal with strategic paradoxes that result from the
tensions that arise from multiple demands conflicting with one another due to the
differences in the logics of exploitation and exploration. Extant literature also
assumes a fit of perspectives on individual level between the CTO and the COO.

This research aims at contributing to extant literature by empirically studying the
assumption of the assumed fit in perspectives between CTOs and COOs based upon
a sample of data from the current “Continuous Innovation Survey” reflecting the
perspectives of CTO’s and COO’s of 190 manufacturing companies. We used these
data to exploratively testing the convergence of the perspectives of the CTO and the
COO of the same company and identifying topics where these perspectives diverge.

Keywords: Continuous innovation management, perspectives fit, CTO, COO,
ambidexterity

1. INTRODUCTION

In today’s increasingly competitive markets, innovation capability can be seen as one of
the core competencies for manufacturing organizations. According to Mintzberg (1979),
a fit between internal capabilities and external requirements is a necessity for a successful
innovation business. To secure future earnings, firms need to find a fitting mix between
the ability to change and innovate, while simultaneously keeping up the efficiency. The
so-called “reconciliation” (Slack and Lewis, 2002) should lead to “dynamic capabilities”
(Eisenhardt and Martin, 2000), and therefore to the ability to react in time to the various
challenges posed from the external environment as well as from within the company. This
field of tension between exploitation (development and adoption in small steps) and
exploration (big innovation leaps) is considered as rather problematic, especially when
taking place within the same system and at the same time (He and Wong, 2004; Smith
and Tushman, 2005; Smith and Lewis, 2011; Martini et. al., 2013; Turner, Swart and
Maylor, 2013).

Hyland and Boer (2006) regard “continuous innovation excellence” as a product of
coordinated operational excellence, innovation excellence and strategic excellence. To
adjust these three critical factors for “continuous innovation excellence”, they should be
interconnected by integration, alignment and coordination, in order to have a maximum
impact on sustained business performance (see figure 1).
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Figure 1. The continuous innovation stool (drafted according to Hyland and Boer, 2006)

2. ASSUMPTION OF FIT IN PERSPECTIVES OF CTO AND COO IN CONTINUOUS
INNOVATION PROCESSES

Within companies, executive managers with different roles and responsibilities take over
the challenging task to deal with strategic paradoxes that result from the tensions that
arise from multiple demands conflicting with one another due to the differences in the
logics of exploitation and exploration (He and Wong, 2004; Smith and Lewis, 2011;
Smith, Levis and Tushman, 2016). These partly contradicting logics manifest particularly
in the Chief Technology Officer’s (CTO) and the Chief Operating Officer’s (COO) roles:
Whereas the CTO is responsible for exploration in terms of new technology monitoring
and technological innovation (Smith, 2003; Cetindamar and Pala, 2011), the COO follows
the logic of exploitation when leading the day-to-day operations of the firm with the aim
to make it efficient (Bennet and Miles, 2006; Marcel, 2009).

If a company wishes to succeed in continuous innovation, these two players with differing
priorities will however have to create a fit in terms of a common strategic perspective that
would allow them “managing dualities” (Boer, Kuhn and Gertsen, 2006; 5), i.e.
coordinating, aligning and integrating management activities that contribute to continuous
innovation throughout the company in a consistent manner. This fit of the perspectives
on individual level between the CTO and the CEO as managers was so implicitly assumed
(for a summary, see Hyland and Boer, 2006 and Martini et al., 2013) but — to our
knowledge — never studied. In general, both the CTO and the COO roles represent largely
neglected research topics by organizational scholars (Bennett and Miles, 2006;
Cetindamar and Pala, 2011). Regarding the tensions between exploration (primarily
associated with the role of the COO) and exploitation (primarily associated with the role
of the CTO), one could also hypothesize that the perspectives of the two players could in
fact vary tremendously.

Extant literature on organizational ambidexterity (i.e. the ability to pursue exploration as
well as exploitation within an organization) has extensively investigated and proposed
supportive organizational structures, strategies, processes, and contexts (e.g. Tushman
and O’Reilly 1996; Gibson and Birkinshaw, 2004; Smith and Tushman, 2005; O’Reilly
and Tushman, 2008; Smith, Levis and Tushman, 2016). Furthermore, managerial
approaches to ambidexterity advocate either differentiation or integration tactics
(Andriopoulos and Lewis, 2009). Executives are generally understood as important for
managing such innovation paradoxes across levels because they “set the context,
providing strategic leadership and allocating resources that determine their firm’s
portfolio of projects” (ibid; 708) and use “both integration and differentiation approaches
to managing paradoxes of innovation” (ibid; 708).

Smith and Tushman (2005; 534) find that “while there is a growing literature on the
importance of exploration and exploitation, ambidextrous designs, and dynamic
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managerial capabilities, there is limited literature on the characteristics of the senior team
that can manage these complex strategies as associated complex organizational forms.”
They call for future empirical research studying managerial cognitions (ibid; 533).
However, at individual level of CTOs and COOs perspectives, the fit-assumption of
perspectives on continuous innovation was so far not investigated. Little is so far known
about the themes where convergence or / and divergence in these perspectives on
continuous innovation processes occur.
This paper aims at contributing to extant literature by empirically studying the assumption
of a fit in perspectives of COOs and CTOs based upon a sample of survey data reflecting
the perspectives of CTO’s and COO’s of 190 manufacturing companies. The data were
collected in the frame of the current “Continuous Innovation Survey” launched by a
consortium of researchers of the continuous innovation network (CINet). We used the
data to exploratively

1. test to how far the perspectives of the CTO and the COO of the same company

on continuous innovation excellence are the same, and/or
2. (if applicable) identify and discuss topics where these perspectives diverge.

3. RESEARCH DESIGN

The purpose of this current “continuous innovation survey” launched by a consortium of
researchers of the continuous innovation network (CINet) is to investigate to what extend
high performance is related to alignment, coordination and integration of exploitative and
explorative activities within manufacturing companies (CINet, 2016a). The survey
assumes that for competitive advantage and long-term proficiency, production companies
need to find and operate a balance between the ability to change and innovate on the one
hand and to be efficient on the other — this is what determines their continuous innovation
capability (Boer, 2001; Boer et al., 2006). The aim of the Continuous Innovation Survey
was to test the following three core hypotheses developed by Hyland and Boer (2006)
concerning the continuous innovation stool:

1. “The better a firm bundles relevant capabilities in each of the three critical
competence areas (the legs), the stronger the three competences and the better the
firm’s operational, innovation and strategic performance and, through that,
business performance.

2. The better a firm organizes the interplay between the three critical competence
areas, the better the firm’s business performance.

3. The appropriateness of alignment, coordination and integration mechanisms is
related to unit of analysis — job, group, organization, and network.” (CINet, 2016b;
3)

3.1 DATA COLLECTION

To achieve this purpose, two questionnaires have been developed which allow capturing
the perspectives of COOs and CTOs within the same firm, on a multitude of constructs
and units of analysis. The questionnaire consisted of the following eleven sections overall,
using existing scales as much as possible (see also for further information CINet, 2016a):

I. Company information
e Name, country of origin, and main product of the business unit the department
belongs to
e Industry
e Business unit size
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I11.

Iv.

VI

A\

VIIIL.

IX.

II.

V.

II.

X.

Business strategy, orientation and integration

Business strategy

Business orientation
Competitor orientation
Business strategy integration

Competitive priorities

Evaluation of areas where the company wins customers by performing better than

competitors

Business Strategy Practices and Flexibility

Business strategy capabilities and practices
Strategic flexibility

Business Performance
Business strategy capabilities and practices
Strategic flexibility

Processes, Strategy and Investments

VI a) Production (COQO)

VI b) Innovation (CTO)

e Production strategy

e Innovation strategy

e Strategic integration

e Strategic integration

Production investments

e Innovation investments

Personnel, tools and techniques

VII a) Production (COO)

VII b) Innovation (CTO)

e Production personnel

e Innovation personnel

e Production tools and techniques

e Innovation tools and techniques

Coordination and improvement

VIII a) Production (COO)

VIII b) Innovation (CTO)

e Supply chain coordination practices

e Production innovation/improvement

e Innovation/improvement practices

e Inter-departmental coordination

e Inter-departmental coordination

mechanisms mechanisms
Performance
IX a) Operation (COO) IX'b) Innovation (CTO)

e Innovation introduction rate

e Operation performance

e Innovation performance (overall,

incremental, radical)

Organizational structure and culture
Centralization
Formalization
Connectedness
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e Culture

XI.  Market, competitive and technological context
e Technological context

e Market

e Competition

As described above, the questions in the sections V-VIII that concerned the specific
business unit (operation or innovation) and function (production and New Product
development) differed according to their headlines for the CTO and the COO. However,
the questions asked were the same. The COO had additional questions to answer
concerning supply chain coordination practices (section VII) and innovation introduction
rate (section VIII).

Overall, 11 countries participated in this global survey. Namely Austria, Brazil, Canada,
Denmark, Hungary, Italy, Netherlands, Pakistan, Spain, Sweden and Switzerland. Apart
from Netherland, all listed countries were able to collect at least one data set, meaning
that data could be collected from COO and CTO of the same companies. As the aim of
this “continuous innovation survey” is to examine to which extend the statements of each
party correspond, and how high correspondence affects the companies’ outcomes, only
complete data sets are considered in the final sample. In order to meet the set goal, the
data sets of Brazil, Canada, Denmark, Hungary, Italy, Pakistan, Spain, Sweden and
Switzerland (N = 190) will be included in the analysis. The final sample of N = 190
companies is described in the hereinafter presented tables 1 and 2.

Number of Data In % of
Sets Sample
Austria 1 0.5
Brazil 9 4.7
Canada 7 3.7
Denmark 7 3.7
Hungary 40 21.1
Italy 32 16.8
Pakistan 41 21.6
Spain 37 19.5
Sweden 7 3.7
Switzerland 9 4.7
TOTAL N=190 100%

Table 1. Final Sample; classified in (n) companies per country
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In % of

Characteristics Specification (01F:)1151a% Sample
Industry (1) Manufacture of food products 21 11.1
(N = 190 companies) (2) Manufacture of beverages 1 0.5
(3) Manufacture of textiles and shoes 24 12.6
(4) Manufacture of leather and related products 4 2.1
(5) Manufacture of wood and of products of wood & cork 0 0.0
(6) Manufacture of paper and paper products 9 4.7
(7) Manufacture of chemicals & chemical products 13 6.8
(8) Manufacture of basic pharmaceutical products 6 32
(9) Manufacture of rubber and plastics products 14 7.4
(10) Manufacture of other non-metallic mineral products 3 1.6
(11) Manufacture of fabricated metal products 14 7.4
(12) Manufacture of computer, electr. & optical products 8 42
(13) Manufacture of electronic equipment 13 6.8
(14) Manufacture of machinery & equipment 18 95
(15) Manufacture of motor vehicles and (semi)trailers 7 3.7
(16) Manufacture of other transport equipment 4 2.1
(17) Manufacture of furniture 0 0.0
(18) Other manufacturing 22 11.6
(19) Construction of buildings 2 1.1
(20) Civil engineering 3 1.6
missing 4 2.1
TOTAL N=190 100 %
Business Unite Size Small (< 50 employees) 6 32
(N = 190 companies) Medium (< 250 employees) 108 56.8
Large (= 250 employees) 76 40.0
TOTAL N=190 100 %

Table 2. Final Sample; classified in industry sector and business unit size

3.2 DATA ANALYSIS

As stated in section 3.1, the two CINet questionnaires were filled in independently by the
CEO and the CTO of each firm of the sample. While some of the questions were
specifically addressed either to the CTO or the COO, 92 core questions with the same
wording were addressed to both the CTO and the COO. Receiving these answers by the
two respondents in separated questionnaires allows us clearly distinguishing their
opinions and perspectives.

All items were measured using five-point Likert scales where respondents positioned
their answers between "strongly agree" and "strongly disagree". To answer our research
questions, we used the Wilcoxon matched-pairs signed-ranks test to identify potential
differences in the assessment of items between the CTO and the COO perspectives and
to test their significance.
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4. FINDINGS

Overall, the statistical analysis shows a very high fit between the perspectives of CTO
and COO. We identified no significant differences in sections
o II Business strategy, orientation and integration
IV Business strategy, practices and flexibility
V Business Performance
VI Processes, strategy and investments
VIII Coordination and improvement
IX Performance
XI Market, competitive and technological context

Nevertheless, nine significant differences were identified in the sections
e [II Competitive priorities
e VII Production/Innovation personnel, tools and techniques and
e X Organizational structure and culture
Table 3 below lists these significant differences.

Item No. Item P

Competitive Priorities

3.1.3 We try to win orders from our customers by performing better than our .003
competitors in terms of reputation as a good employer and contributor to

(n=187) societal development and welfare

3.1.12 We try to win orders from our customers by performing better than our .045
competitors in terms of delivery reliability

(n=188)

7.13 Indicate the degree of adoption of the following practices in your department: .002
Teams that operate together with suppliers and customers

(m=171)

7.1.5 Indicate the degree of adoption of the following practices in your department: .038
Objective-based employee remuneration

(m=173)

7.1.7 Indicate the degree of adoption of the following practices in your department: .033

Employee rotation amongst different activities, tasks, positions or
(n=173) departments

Organizational Structure and Culture

10.3.1 In our company there is ample opportunity in our organization for informal .000
“hall talk” among employees from different departments

(n=187)

10.3.2 In our company employees from different departments feel comfortable .005
calling each other when the need arises

(n=188)

10.3.4 In our company people around here are accessible to those in other .001
departments

(n=188)

10.3.5 In this organization, it is easy to talk with anyone you need to, regardless of 018
rank or position

(n =188)

Note. N = 190; level of significance p < .05

Table 3. Significant differences in the perspectives of COO and CTO
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In section III “Competitive priorities”, COOs agree significantly stronger than CTOs to
the statements “We try to win orders from our customers by performing better than our
competitors in terms of
e reputation as a good employer and contributor to societal development and
welfare (question 3.1.3, p =.003), and
e delivery reliability” (question 3.1.12 p = .045)
Figures 2 and 3 display the distribution of CTO and COO answers:

Question 3.1.3 Question 3.1.12

strongly agree strongly agree

strongly disagree strongly disagree

o '

0 10 20 30 40 50 60 70 80 90 20 40 60 80 100 120

B Number of CTO answers B Number of COO answers B Number of CTO answers B Number of COO answers

Figure 2. Distribution of COO and CTO
answers on question 3.1.3

Figure 3. Distribution of COO and CTO
answers on question 3.1.12

In section IV “(Production/ Innovation) Personnel, tools and techniques”, the answers of
CTO and COO show significant differences regarding the questions concerning personnel
but not regarding tools and techniques applied. When asked about the degree of the
adoption of personnel related practices in the production respective new product
development processes,

e CTOs indicate a significantly higher degree of the adoption of teamwork
involving employees with different know-how and skills than COOs (question
7.1.3, p=.002).

e (COOs indicate a significantly higher degree of the adoption of objective based
employee remuneration (question 7.1.5, p =.038) and employee rotation amongst
different activities, tasks, positions or departments (question 7.1.7, p = .033) than
their CTO colleagues.

Figures 4-6 below display the distribution of CTO and COO answers:

Question 7.1.3

high

low

o

10 20 30 40 50 60 70 80 90

B Number of CTO answers B Number of COO answers

Figure 4. Distribution of COO and CTO
answers on question 7.1.3

Question 7.1.5

high

low

10 20 30 40 50

o

B Number of CTO answers B Number of COO answers

Figure 5. Distribution of COO and CTO
answers on question 7.1.5
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Question 7.1.7

B Number of CTO answers B Number of COO answers

Figure 6. Distribution of COO and CTO
answers on question 7.1.7

These differences do not reflect differences in perspectives but in personnel related
practices in the production department and new product development processes
respectively.

In the answers to section X “Organizational structure and culture”, COOs and CTOs share
common perspectives on the questions regarding centralization, formalization and culture.
Significant differences exist in the perspectives of COOs and CTOs concerning the
perceived level of connectedness: CTOs agree significantly stronger than COOs to the
statements that in their company,
e there is an ample opportunity for informal hall talk among employees from
different departments (question 10.3.1, p =.000)
e employees from different departments feel comfortable calling each other when
the need arises (question 10.3.2, p =.005)
e people are quite accessible to those in other departments (question 10.3.4, p=.001)

e it is easy to talk with anyone, regardless of rank or position (question 10.3.5, p
=.018)

Figures 7-10 below display the distribution of CTO and COO answers:

Question 10.3.1 Question 10.3.2

strongly agree strongly agree

- aaaa
.
]

B

strongly disagree strongly disagree r

o

10 20 30 40 50 60 70 80 0 20 40 60 80 100

B Number of CTO answers M Number of COO answers B Number of CTO answers B Number of COO answers

Figure 7. Distribution of COO and CTO Figure 8. Distribution of COO and CTO
answers on question 10.3.1 answers on question 10.3.2
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Question 10.3.4 Question 10.3.5

Strongly agree | Strongly agree
| I —
— I
— ]

strongly disagree = strongly disagree ]

0 20 40 60 80 100 0 20 40 60 80 100 120

Number of CTO answers W Number of COO answers Number of CTO answers B Number of COO answers

Figure 9. Distribution of COO and CTO Figure 10. Distribution of COO and CTO
answers on question 10.3.4 answers on question 10.3.5

5. DISCUSSION & CONCLUSIONS

This research aimed at contributing to extant literature by empirically studying the
assumption of a fit in perspectives of COOs and CTOs in continuous innovation (for a
summary, see Hyland and Boer, 2006 and Martini et al., 2013) based upon a sample of
data from the current “Continuous Innovation Survey” reflecting the perspectives of
CTO’s and COQ’s of 190 manufacturing companies. We used these data to exploratively
testing the convergence of the perspectives of the CTO and the COO of the same company
and identifying topics where these perspectives diverge.

In general, the data provide a strong support for the fit-assumption to a large degree. There
are not many sections where we were able to identify significant differences in
perspectives. We identified a difference in section III “Competitive priorities” where
COOs agree significantly stronger than CTOs that the company try to win orders from
customers by performing better than our competitors in terms of reputation as a good
employer and contributor to societal development and welfare and delivery reliability.
Delivery reliability is a performance measure that concerns the operational tasks of the
COO who is in the day-to day business also much more in contact with employees and
customers (Bennet and Miles, 2006; Marcel, 2009) than the CTO who is dealing mainly
with new technology monitoring and technological innovation (Smith, 2003; Cetindamar
and Pala, 2011). This might explain the perceived differences which represent, although
being significant, rather slight deviations than contractionary opinions if we look at the
data.

As said above, the differences identified regarding personnel practices do not reflect
differences in perspectives but in personnel related practices in the production department
and new product development processes respectively. It is not surprising that CTOs
indicate a significantly higher degree of the adoption of teamwork involving employees
with different know-how and skills than COOs: New product development processes are
often organized in the form of cross-functional project teams to ensure knowledge sharing
and collaboration amongst the experts with domain specific knowledge (e.g. Dougherty,
1992; Carlile, 2002; 2004; Carlile and Rebentisch, 2003; Holzer, Wolf and Kocher, 2011).
Also, the higher degree of objective based remuneration in the production department
(COO perspective) is probably related to the type of work performed by blue color
workers in the production department where easily measurable objectives can be set — a
well-known approach of manufacturing control (Mckay, 2010). This is much more
difficult in New Product Development (NPD) teams where team members are self-
motivated, enjoy diversity and idea development and outcomes of the development
process cannot be predicted (for a summary, see Baumann, Wolf and Papenberg, 2014).
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The significant higher degree of employee rotation assumingly also represents the reality
in the production department (e.g. Azizi, Zolfaghari, and Liang, 2010), whereas the
contributors to new product development initiatives rotate less between departments or
tasks but rather get involved into projects while keeping their initial position.

We also identified significant differences in perspectives in section X “Organizational
structure and culture”. Interestingly, these concern only the perceived level of
connectedness and not centralization, formalization or culture. Significant differences
exist in the perspectives of COOs and CTOs concerning the perceived level of
connectedness: CTOs agree significantly stronger than COOs to the statements that affirm
that employees from different departments, ranks and positions have the opportunity and
feel comfortable with talking to each other. Again, we assume that this is related to the
job profiles: Whereas the CTO is responsible for exploration in terms of new technology
monitoring and technological innovation (Smith, 2003; Cetindamar and Pala, 2011) and
therefore has to network and bring together people from different departments, the COO
must ensure efficiency in the day-to-day operations of the organization (Bennet and Miles,
2006; Marcel, 2009).

All identified differences are good examples for how CTO and COO are “managing
dualities” (Boer, Kuhn and Gertsen, 2006; 5) in their departments while at the same time
exposing common perspectives that allow them coordinating, aligning and integrating
management activities that contribute to continuous innovation throughout the company
in a consistent manner. The contribution of this paper is that it empirically provided
support to the fit-assumption of continuous innovation research (Hyland and Boer, 2006
and Martini et al., 2013) while at the same time identifying areas where CTO and COO
set slightly different priorities and apply different practices for being able to cope with
the different logics of their departments and at the same time ensure a fit.

As this paper was just explorative and focused on differences and similarities in CTO and
COO perspectives of manufacturing firms in the frame of continuous innovation
processes, we have not studied the impact of the identified differences on innovation
excellence. We invite follow up studies that dig deeper into this issue for investigating
whether organizations with higher or lower convergence in COO and CTO perspectives
or concerning certain areas indicate better performance indicators regarding continuous
innovation.

Some further limitations apply to this research: First, a potential bias might result from
the cultural differences of the countries involved. As we know from studies on cultural
differences (Hofstede, 2010) and the country-specific conditions (Schwab, 2017),
management approaches vary largely across cultural clusters and country-specific
economic situations. With the available data set, we were second not able to compare data
sets from different cultural clusters. Additionally, we cannot differentiate between
industries and sectors or company size.
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