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A firm’s level of innovativeness is regarded as an indicator of its
creativity, competitiveness, and performance. An understanding of
the processes that lead to innovativeness is therefore crucial to
scholars and practitioners. This makes innovativeness assessment a
necessity, especially for firms. Perplexingly, there are few
innovativeness studies on resource-intensive industrial sectors, such
as petroleum, in African countries. This paper is a contribution to
filling the knowledge gap. The study used item means to analyse
data from a cross-sectional survey. The findings show that, while
overall the petroleum firms were barely innovative, they performed
better in terms of the non-technological aspects of innovativeness.
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'n Firma se vlak van innovasie word as 'n aanduiding van sy
kreatiwiteit, kompeterendheid en vertoning geag. Die begrip van
die prosesse wat lei tot innovasie is dus krities vir navorsers en

praktisyne. Dit maak innovasie assessering 'n noodsaaklikheid, veral
ﬁOI i ot ore/10.7166/29-4.1881 vir firmas. Tog is daar min studies wat die innovasievlak in hulpbron
ttp://dx.dot.org/10. - intensiewe industrieé, soos die petroleum-industrie, in Afrika.

Hierdie artikel probeer om dié leemte aan te spreek. Die studie het
data van 'n deursnitpeiling gebruik en die bevindinge toon dat,
alhoewel petroleumfirmas beswaarlik innoverend was, hulle beter
gevaar het in terme van die nie-tegnologiese fasette van innovasie.

1 INTRODUCTION AND PROBLEM BACKGROUND

1.1 Introduction

An overarching firm-wide innovation capability structure, referred to as ‘innovativeness’, is now
regarded as the defining factor in the long-term survival of firms [1], even though innovation is
viewed as a strategic competence of an organisation and as one of the most vital factors that
empowers firms to retain their competitive position ([2] [3] [4] [5] [6] [7] [8] [9] [10]). In fact,
Walsh, Lynch and Harrington [1] assert that the long-term survival of firms depends more on their
overall strategic-level innovativeness and less on the actual innovations themselves. Thus, more
than ever before, firms must exploit their innovativeness to develop either new businesses or
business models successfully, to confront the challenges [2] of the ever dynamic and turbulent
business environment. Similarly, technological progress (of countries, nations, or regions) stems
from the build-up of innovative activities [11]. For this reason, firm innovativeness has become an
issue of major importance in the quest to produce companies that are more creative, efficient,
competitive and, most importantly, healthy in the long term [12]. Given the importance of
innovativeness in the modern economy, firms are continuously looking for ways to use it for the
effective management of innovations [6].

Understanding the processes that lead to innovativeness is crucial to academia, industry [13] [14],
and policymakers alike, and thus the assessment of innovativeness at both the firm and the level of
the economy has become necessary. This is because, when firms understand their innovativeness
process, they will be able to manage it and so increase their return on investment in innovation [15].
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1.2  Problem statement

Despite the emergence of non-conventional and alternative energy sources, the oil and gas industry
continues, and will continue, to play a fundamental role in the global economy for some years to
come. Nigeria, a contender for the position of Africa’s largest economy, has continued to occupy
the continent’s topmost oil and gas exporter position, even though she was challenged by Angola
during heightened militancy in the Niger Delta region. The petroleum sector has been of strategic
importance to Nigeria because oil is still largely the mainstay of that economy. For instance, as a
share of the economy, the oil sector represented 7.15 per cent of total real GDP in 2016 [16], and
oil receipts dominate fiscal revenue and exports [17], and the oil and gas industry remains the
biggest source of foreign exchange earnings [18]. Thus innovation studies of this critical sector are
of the utmost importance.

The innovation process itself is generally accepted to be a locally embedded process [19], and is a
highly context-dependent concept. Likewise, innovativeness measurement systems need to be
institutionalised within a firm’s management systems. However, most of what is in the literature
concentrates on the developed economies, and there is little, or next to nothing, published on
innovativeness in the petroleum sector of African economies. The knowledge gap identified above
has implications for innovation studies and policy, because a failure to address it risks neglecting
the democratisation of innovation studies, which are supposed to be inclusive of diverse regions and
economies and embrace all industrial sectors [20].

1.3  Aim of the study

The main aim of the study was to attempt to fill the knowledge gap identified in the previous section.
The research thus aims to fulfil the following objectives: to investigate the overall firm
innovativeness of the study context (petroleum companies in Nigeria); and to determine whether
the sampled firms were more technologically innovative than administratively innovative.

By providing insights into the overall firm innovativeness of enterprises from resource-intensive
industrial sectors such as the petroleum sector of an African country (in this case, Nigeria), this
research departs from previous works on innovativeness, which mostly consist of works from
advanced countries, with a few exceptions from some emerging economies. This further expands
the growing body of research on innovation, innovativeness and its measurement, and organisational
theory (as the study employs organisations as the unit of analysis). Using both subjective and
objective approaches to innovativeness measurement, the study uses data from a cross-sectional
survey based on a researcher-designed instrument that was adapted from different frameworks. The
study included 12 firms in the petroleum sector of Nigeria’s economy.

The rest of the paper is arranged thus: Section 2 briefly presents prior related studies. Section 3
describes the research approach and methods to be adopted. Discussions of analysis are made,
conclusions are finally drawn, and limitations and directions for future research are highlighted in
Section 5.

2  THEORETICAL REVIEW AND MEASUREMENT FRAMEWORK

In this section, the concept of innovativeness is discussed in detail, and the different innovativeness
typologies akin to the types of innovation are presented. The section also reviews previous
innovativeness measurement frameworks, and examines arguments that support the need for the
development of innovativeness measurement indicators that are considered suitable for developing
countries’ contexts.

As stated earlier, it is well documented that innovativeness has a positive relationship with firms’
business performance [21] and, indeed, is viewed as a significant indicator of superior performance
and effective organisational outcomes [22] [23] [24] [25]. Of course, a truly innovative firm exhibits
innovative behaviour consistently over time, and possesses the potential to improve business
processes and outcomes [26], and thus performs better than those that are not [3] [12].
Innovativeness allows firms to evolve continuously, despite the dynamism in the modern business
climate [23]; equally, it empowers companies regularly to improve or modify their manufacturing
methods or products, which in turn intensifies their competitive edge [27]. It has thus become an
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essential tool for growth strategies for entering new markets and for improving market share [2]
[28].

2.1 Defining innovativeness

According to Therin [29], innovativeness represents the capacity of a firm to innovate.
Innovativeness was defined as the degree to which an individual or other unit of adoption adopts
new ideas relatively earlier than others in a system [30]. Similarly, it has been argued that
innovativeness refers to the number of innovations successfully implemented [31] by an adopting
unit. However, Gilbert [3] considers innovativeness as encompassing “the concepts of newness in
systems, processes, products and services, behavioural change, environmental adaptation, and
learning and knowledge development; all of which occurs in context over time” (p. 3).

Given the above, the units of adoption can be firms (or even departments within firms), the public
sector [32], nation states, or regions. Equally, ‘systems’ could mean firms within an industrial sector,
such as the petroleum sector, or among industries [33]. It thus implies that those firms (in this case,
petroleum firms in Nigeria) that adopt innovative ideas or concepts (or even technology) earlier than
other firms (or implements more innovations than others) are considered innovative [33].

2.2 Innovativeness typologies

Chye et al. [34] classify innovativeness in terms of whether it is technology-, behavioural-, or
product-based. Technology-based innovativeness indicates a firm’s readiness to accommodate
technological changes. Behavioural-based innovativeness describes the behavioural dynamics that
relate to the speed with which new ideas are generated or accepted. Product-based innovativeness
describes an organisation’s proclivity to try new products and services. Technology-related
innovativeness is one in which firms demonstrate their willingness to exploit business opportunities
arising from technological dynamism [34]. Here, ‘technological innovativeness’ is operationally
defined as the propensity of a firm to develop a technological innovation quickly, or to adopt existing
technological innovations relative to others.

On the other hand, non-technological or administrative innovativeness takes place in societal or
institutional networks, such as new markets or industrial structures [35], or in new solutions
implemented in the management process, methods, or structure [36]. Krasnicka, Gtod and Wronka-
Pospiech [36] regarded administrative innovativeness as the manifestation of the innovativeness of
top management in their ability to engender, modify, adapt, and initiate new solutions in an
organisation’s management.

Over time, ‘innovativeness’ in the literature has assumed the following typologies: product
innovativeness, process innovativeness, market innovativeness, organisational innovativeness, and
strategic innovativeness. These are explained further in subsequent sub-sections. The Oslo Manual
combined the first two to form the technological innovativeness category, and the remaining three
— marketing, organisational, and strategic innovativeness — form the non-technological
innovativeness category [37], otherwise called ‘administrative innovativeness’.

Product innovativeness: Wang and Ahmed [22] consider product innovativeness to be a significant
dimension. While product innovativeness maintains a central focus of product newness, market
innovativeness emphasises the novelty of market-oriented approaches. Although they are treated as
salient factors, product and market innovativeness are inevitably inter-twined [23]. By contrast,
Ettlie et al. in Garcia and Calantone [38] emphasise that product innovativeness does not equate to
firm innovativeness. Similarly, Garcia and Calantone [38] argue that the innovativeness of a product
that a firm adopts or markets is not a measure of organisational innovativeness. Product-related
innovativeness reveals an organisation’s proclivity to trying new products and services (Foxall in
Chye et al. [34]). Similarly, combining different scholarly perspectives, Dilek [39] refers to it as “the
novelty and meaningfulness of new products introduced to the market in a timely fashion”.

Process innovativeness: According to Wang and Ahmed [22], process innovativeness is sometimes
confused with technological innovativeness, and so is evaluated as a sub-unit of technological
innovativeness. Dilek [39] explains that process innovativeness captures the introduction of new
manufacturing methods, new management models, and new technology that can be used to improve
manufacturing and management processes. He maintains that process innovativeness is vital to the
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overall innovative capability, in that an organisation’s ability to harness materials and capabilities
— but, most importantly, its ability to recombine and transform its resources and abilities to meet
the requirement of creative production — is crucial to organisational success. To innovate along this
dimension, an enterprise can restructure its methods for better efficacy and quality or shorter
throughput [40]. Sawhney, Wolcott and Arroniz [40] add that changes could lead to the relocation
of an organisation’s processes or the decoupling of its front end from its back end.

Market innovativeness: this type of innovativeness is described as the scope of activities undertaken
to market a product or services [41]. Andrews and Smith [41] maintain that market innovativeness
represents considerable differences from marketing practices in the product category. They
maintain that, in broad terms, it incorporates innovation associated with market research, adverts,
and publicity stunts. In their view, market innovativeness enables firms to avert competitive parity
through the continuous development of marketing initiatives. The authors [41] also note that
initiatives not only consist of alterations to the physical product, but also include changes to other
parameters such as packaging, tagging, positioning, etc. However, market innovativeness is referred
to as the novelty of methods that firms adopt to enter and harness targeted markets [23] [39]),
while underscoring the novelty of market-oriented tactics [23]. And, for some firms, this means
entering new markets or identifying niche markets, and offering the current products by using new
marketing strategies to promote the products and services. Atuahene-Gima, Li and De Luca [42] list
some marketing strategic innovativeness practices, including the use of new packaging; new
techniques and channels of distribution; new advertising modes and content; and creative pricing
and payment options.

Organisational innovativeness: according to Rogers [30], organisational (or behavioural-related
innovativeness) models a more dynamic organisational behaviour in terms of the speed of the firm
in generating or accepting new ideas relative to others. Also, firms operating in this modern dynamic
business environment will require dynamic organisational structures. Such structures enable firms
to respond more quickly to market changes [43] and to be flexible enough to adapt to, or keep pace
with, current industry trends. Hence organisational innovativeness also entails efforts geared
towards establishing and maintaining an organisational structure that will foster innovativeness
within a firm [6].

Strategic innovativeness: some scholars regard sound and innovative strategy and good stakeholder
management that are innovation-oriented as a necessity for organisations that want to be innovative
[44]. According to Dilek [39], strategic innovativeness did not receive as much attention as the other
innovativeness factors in the literature. He maintains that strategic innovation is important because
it can take a firm from the bottom and carry it to the top position by careful tactics. Besanko et al.,
in Dilek [39], define strategic innovation as the formulation of new strategies that increase
competitive advantage and create value for the firm.

2.3 Firm innovativeness measurement framework

Organisational innovativeness has become a part of organisations’ activity plans and an integral
element in their future success and competitive advantage [9]. For example, Boly et al. [14] assert
that tools for measuring innovation enable managers to plan, define, and communicate innovation
strategies, and to monitor progress and learning. The conclusions of a study on firm executives by
James et al. [45] was that companies should rigorously track innovation as a core business operation.

In fact, a good firm’s innovativeness measurement system fosters better management of the
innovation process, helping managers to make informed decisions; and such measurement metrics
also affect behaviour by helping to align goals and actions with the best interests of the firm [9].
Consequently, the need to measure firm innovativeness has been underscored by practitioners from
industry [9]. For instance, Boly et al. [14] submit that firms must regularly monitor the suitability
of their innovation management actions and the resources dedicated to these actions.

In their study on the innovativeness factors of the Iranian automotive industry, Vafaei, Shakeri and
Owlia [21] identified and extracted from the literature some intervening components in
organisational innovation or internal innovation factors, and elements such as those within the four
dimensions of strategy of innovation, job satisfaction, interest in organisational innovation, and
atmosphere. The model aggregated the four internal innovation factors into what they refer to as
the ‘effective innovativeness’ factors, although the effectiveness factors themselves are
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aggregations of measurement elements in a framework of 59 entries. Similar to the model mentioned
above, Duygulu and Ozeren [24] also try to determine the factors affecting firms’ innovativeness
from the perspective of leadership styles and organisational culture.

In similar vein, Wong and Fung [46] state that three aspects measure the innovativeness of
organisations. While Nystrom et al., in Wong and Fung [46], measured innovativeness in terms of
the degrees of the radicalness of adopted innovations, the relative advantage of adopted
innovations, and the number of adopted innovations, in a related development, Subramanian and
Nilakanta, in Wong and Fung [46], measured innovativeness in terms of the number, timing, and
consistency of the innovation adoptions. From this, Wong and Fung [46] concluded that, except for
the measurement of the number of adopted innovations, the other measurements are different. This
then suggests that there may be five possible aspects to consider when measuring innovativeness.

Based on the operational definition provided earlier, the proposed framework will approach the
determination of the technological innovativeness of firms from two different perspectives. One way
will be to investigate how quickly firms either introduce new technological innovations or adopt
technological innovations, in relation to others. The other will look at technological innovativeness
from the perspective of the propensity of petroleum firms to innovate.

Based on the models seen so far, the dimension introduced by Wong and Fung [46] seems to tally
with the operationally provided definition, as it addresses issues of agility, degree of newness, and
number of adopted innovations. Therefore, the proposed model will consider the assessment of
innovativeness of the petroleum sector in terms of five innovativeness typologies using the following
aspects: degree of radicalness of innovation; frequency of adoption of innovation; time of adoption;
and consistency of innovation adoption.

The metrics adopted were based on the analytical hierarchical process (AHP) framework of Wu [47]
to aggregate innovativeness indicators into five hierarchical levels. Works by Jain, Siddiquee and
Singal [48] also used an AHP-based method to measure the innovativeness of an organisation.
According to Stone et al. [49], the aggregate index approach is one of two approaches in which
numerous factors are combined or integrated to form the overall innovation score or index. This
aggregate index approach is frequently used by governments, policymakers, and others to evaluate
the level of innovation within a nation, a region, and even a firm [49]. This model was based on the
knowledge of the innovation process and evaluating the aspects that play a critical role in
innovation. Similarly, our metrics adapt some of the indicators of Bigliardi, Colacino and Dormio
[50], and those of Laforet and Tann [51]. Accordingly, every dimension consists of three or four sub-
dimensions, all of which are measured by at least two to, at most, eleven metrics. All the metrics
have been proposed and applied in previous research that was relevant to firm innovativeness (see
the research framework in Figure 1). The process of measurement scale development has been
previously explained in detail by Bubou and Amadi-Echendu [52].
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Figure 1: Measurement framework
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3 MATERIALS AND METHODS

3.1 Research methods

To assess the innovativeness of the petroleum firms, we adopted a cross-sectional survey approach.
This seems to be one of the most frequently adopted approaches in the measurement of innovations
metrics, because surveys capture a wide range of indicators [20]. Also, innovation surveys in late-
comer countries, if appropriately adjusted, are useful in innovation policy formulation and
implementation [53].

A purposive sample of fifty firms was selected from a sampling frame, the Directory of Nigeria Qil
and Gas Industry - 2011 edition, which contains 565 petroleum firms operating in the Nigerian
petroleum sector. This frame is by no means exhaustive; nevertheless, it contains all types of firms,
including all oil majors. These are companies that voluntarily register with the Directory. Because
of the nature of the sector’s importance to Nigeria, the process of securing academic data from
firms in its oil and gas industry is quite cumbersome. Added to that is the unwillingness on the part
of oil firms either to participate in surveys, or to volunteer information when approached. These
limitations guided the choice of sampling technique, and explain the reason for the small sample.
Nonetheless, it is logically assumed that the purposive sample taken was representative of the
population [20]. We collected data with the aid of questionnaires that were hand-delivered to the
physical addresses of the firms.

3.1.1 The survey instrument

The survey instrument — a questionnaire, provided in Appendix 1 — was derived through a rigorous
process of development that is explained in much more detail by Bubou and Amadi-Echedu [20]. In
all, the questionnaire consisted of 54 items. Ten items related to product/service innovativeness;
nine items related to process innovativeness; twelve items measured organisational innovativeness;
while thirteen items and four items related to the measurement of market innovativeness and
strategic innovativeness respectively.

3.1.2 Measurement scale

An ordinal scale of 0 to 6 was adopted for questions 1, 2, 11, 12, 13, and 20, with ‘6’ representing
intense innovativeness. Similar patterns were replicated for the other sections in the questionnaire.
The higher frequency of ‘once a year’ was assigned a scale of 6 and 0 for ‘none in 10 years’ in the
case of Questions 1 and 2. Likewise, the highest value of 6 was allotted to ‘twice-a-year’ and the
value 0 was allocated to ‘none in the last five years’. For the ‘Yes’, ‘No’, or ‘Can’t say’ responses,
a ‘Yes’ answer scores 1, a ‘No’ answer scores 0, and ‘Can’t say’ was assigned zero for the purposes
of computational convenience.

4  RESULTS AND DISCUSSIONS

The response rate to the survey was dismal. In fact, petroleum firms were unwilling to respond to
the survey, and so only thirteen questionnaires were returned out of the fifty that were distributed.
One of the returned questionnaires was not completed and so could not be used for any analysis. It
was interesting, although not encouraging, to note that this was the only questionnaire to be
returned through the official channels from one of the oil majors. The rest were completed mainly
by former colleagues of the researcher who work in the oil and gas industry.

4.1 Results of the innovativeness measures

Product/service innovativeness scores: Table 1 shows the scores of the product innovativeness
measurement of the petroleum sector of Nigeria as supplied by the respondents.
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Table 1: Product/service innovativeness scores

SIN Questicn F1 F2 F3 F4 F5 F6 F7 F8 F9 F10F11 F12 X

1 How often does your firm introduce new product/service to the market? 4 4 6 2 6 5 4 5 2 4 5 2 4083333333
2 How frequent does your organisation modify design of its product(s)/service(s)? 5 4 6 2 5 5 2 5 2 5 2 2 3.75
3 During the Iast two years, did your firm introduce any new or significantly improved product/service? 11 1 1 1 0 0 1 0 0 1 0 058333
4 Was the product mainly developed by your company? 10 1 0 1 0 0 0 0 1 1 0 041667
5 Was the product developed with other firms? o0 0 0 0 0 0 1 0 0 1 0 016667
7 Where the products/services new to your fim? 1 1 0 1 1 0 0 1 0 0 1 0 0.5
Where your products/services new to the market? 10 1 0 1 0 0 1 0 0 0 0 033333
9 Products introduced to your firm during the last two years wer products unchanged or only maarginaly modiied 0 1 1 1 0 0 0 0 0 1 0 0 033333

Sub-total 1% 11 1% 7 15 10 6 14 4 11 1 4 10.166667

Using the adopted scale described above, and assuming that a firm scores 6 on Question 1
(introduced or adopted innovation at least once a year); scores 6 for Question 2 (modifies or
redesigns products/service at least once a year); and answers yes for Questions 3 to 9; then the
highest possible product/service innovativeness score of such a hypothetical firm would have been
18. But out of that possible highest score of 18 for product/service innovativeness, the sample scored
10.17, as shown in Table 1. The results further revealed that respondents were barely innovative in
product/service innovativeness. Nevertheless, two firms, F3 and F5, performed exceedingly well,
scoring 16 and 15 respectively. Firms F1 and F8 also performed well, scoring 13 and 14 points
respectively. However, in general terms, with regard to product innovativeness, 58 per cent of the
firms introduced a new or significantly improved product/service, while 50 per cent of the
responding firms indicated that such a product/service was new to the firm. Item 10 in the research
instrument, about the percentage of a firm's turnover in 2013 from products introduced in 2012 and
2013, was discarded because none of the respondents from the sample attempted it.

Process innovativeness scores: Table 2 displays the process innovativeness scores obtained from the
respondents to the survey.

Table 2: Process innovativeness scores

s/N Question F1 F2 F3 F4 F5 F6 F7 F8 F9 F10F11F12 X

11 How frequent does your company review its operating processes? 3 5 6 4 4 3 3 4 1 1 5 3 3.5
12 How often does your company change its opperating procedures? 3 0 4 3 4 1 4 4 1 1 0 3 2.333333333
13 How often does your firm invest in new methods and firmware for its operations? 1 5 5 1 4 1 4 4 1 1 1 3 2.583333333
14 During the last twe years did your firm introduce new or significantly improved methods of manufacturing...? 1 1 1 1 1 0 1 0 0 0 0 0 0.5
15 Inthe same period, did your firm introduce any new or significantly improved logistics or distribution methods...? 1 0 1 1 0 0 1 0 0 1 0 0 0.416666667
16 During the years 2012 to 2013, did your company introduce new or significantly improved supporting activities...? 1 1 0o 1 o o0 1 0 0 1 1 1 0583333333
17 Was the process innovation mainly develeped by your company or group of companies? 1 0 0 0 0 0 0 0 0 0 0 0 0.083333333
18 was the process innovation developed with other firms or institutions? 1 0 1 0 0 0 0 0 0 0 1 0 0.25
19 Or was it mainly by other firms or 0 1 0 1 0 0 0 0 0 0 0 1 0.25

Sub-total 12 13 18 12 13 5 14 12 3 5 g 1 10.5

Using a similar analysis to the one described earlier, out of a possible score of 24 for process
innovativeness, the combined group mean score (as indicated in Table 2) was 10.50, which is less
than 50 per cent of the possible highest score. However, seven firms — that is, more than half of
the responding firms — scored 12 points or above; that is, they scored half or more of the total
possible score. Four firms admitted that they reviewed their operating processes at least once every
three years; another four firms reviewed theirs once in two years. One firm reviewed its operating
processes once a year, and another firm twice a year. The remaining two firms reviewed their
operating processes only once in five years. Similarly, seven of the twelve responding firms changed
their operating procedures once in three years. About 50 per cent of the firms introduced new or
significantly improved methods of manufacturing.

Organisational innovativeness was measured using scores obtained from questions 20 to 31 of the
research instrument, as indicated in Table 3.
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Table 3: Organisational innovativeness scores

S/N Question F1 F2 F3 F4 F5 F6 F7T F8 F9 F10 F11 F12 X

20 How often does your firm implement changes fo its organisational structure? 1.5 3 0 4 4 1 1 1 1 0 4 208333
21 During the last two years did your firm introduce new business practices for organising work or procedures? 1 1 1 1 1 0 1 1 0 1 0 1 0.75
22 In the same period, did your firm introduce new methods of workplace organisation for distributing responsibilities 1 1 1 1 1 0 1 1 o o 1 1 0.75
23 During the 2012-2013, did your firm introduce new methods of organising external relations with other fimser.? 1 1 0 1 1 0 1 1 0 1 1 0 0.66667
24 Were these organisational innovations mainly developed by your company or group of companies? 1 1 1 1 1 0 o 0o 0 0 1 0 0.5
25 Were they developed with other firms or institutions (including consuftants)? i o 1 0 0 0 0o 1 0 0 1 0 033333
26 Or were they mainly developed by other firms or insfitutions? o0 0 0 0 0 1 1 0 0 0 1 0.25
27 Reduced fime to respond to customer or supplier needs 2 2 0 3 3 2 3 2 0 0 2 3 183333
28 Improved quality of your goods or service 3 0 3 3 3 1 3 2 0 2 3 3 216667
29 Reduced costs per unit output 3 1. 2 1 3 2 3 2 0 2 3 3 208333
30 Improved employee satisfaction andfor lower employee turnover 3 3 3 3 2 2 3 0 0 2 2 3 216667
31 Improved communication or information sharing 3 2 3 3 3 2 3 3 0 3 3 3 258333

Total 20 17 18 17 22 13 20 15 1 12 17 22 16.1667

Table 3 reveals that 83 per cent of the sampled firms reported changing their organisational
structures within the last five years. Among those firms that changed their organisational structures,
four changed theirs at least once within the last two years, while one had done that within the
previous year. About 75 per cent of the firms reported introducing new business practices for
organising work. A similar proportion of firms indicated that they had introduced new methods of
workplace organisation for distributing responsibilities. Likewise, about 67 per cent of responding
firms indicated introducing new methods of organising external relationships with other firms or
public institutions during the two years prior to the survey. Equally, 50 per cent of the respondents
affirmed that the organisational innovations were mainly developed by their companies.

With regard to the impact of some of the organisational activities, improved communication among
management, units, and employees had the greatest impact, as 75 per cent indicated high impact.
This was followed by improved employee satisfaction and improved quality of goods/services.
However, reduced time to respond to customers’ or suppliers’ needs had the least impact on
organisational innovativeness. This should be a source of concern, since both customers and suppliers
are crucial to the survival of any firm.

Market innovativeness measures were drawn from the market innovation scores extracted from the
respondents in questions 32 to 45 of the survey instrument used for the study.

Table 4: Market innovativeness scores

S/N Question F1 F2 F3 F4 F5 F6 F7 F8 F9 F10F11Fi2 X

32 How often does your company implement changes to marketing concepts? 4 5 6 4 4 3 4 4 1 4 1 1 3.41667
33 How many new markets has your firm entered in the past five years? 3 2 3 1 2 1 1 2 1 2 2 1 1.75
34 During the last two years did your firm introduce new significant changes to the packaging of goods or services...? 1 0 0 o0 1 0 1 1 0 1 1 0 0.5
35 In the same period, did your firm introduce new media or techniques of product promotion ..? 1 0 0 1 1 o0 0 1 0 1 1 0 0.5
36 During the years 2012-2013, did your firm introduce new methads for product placement or sales channels ...? 1 0 0o o 1 o o 1 o o 1 o 033333
37 During the same period, did your firm introduce new methods of pricing goods or services ...? 0 0o o o0 1 o o0 1 0 0 1 0 0.25
38 Were these marketing innovations mainly developed by your company or group of companies? 10 1 o 1 o o o o o 1 o 033333
39 Were they developed with other firms or institutions (including consultants)? 1 0 1 0o o o o 1 0o o 1 o 033333
40 Or were they mainly developed by other firms or institutions (including consultants)? 0o o o o o o 1 0o o0 o o 008333
41 Increased or maintained market share 3 2 3 2 3 2 2 2 o0 1 3 3 216667
42 Introduced products to new markets or customer groups 3 1 3 3 3 1 2 2 0o 2 3 3 216667
43 Reduced costs per unit output 2 0 0 3 3 1 3 0o 0 2 3 3 166667
44 Increased visihility of products or business 3 1 2 3 3 1 2 2 0 2 3 3 208333
45 Improved ahility to respond to customer needs 2 1 32 2 3 2 3 2 o0 2 2 3 208333

Total 25 12 22 19 28 11 18 20 2 17 28 17 17.6667

The results from Table 4 indicate that all of the responding firms had implemented changes in their
marketing concepts at least once in the past five years. However, eight out of the twelve firms
implemented those changes quite frequently. For instance, as many as six of the firms claimed to
have done this once in two years; one implemented such changes once a year; and the remaining
one had done that twice within a year. All of the firms also claimed to have entered a new market
within the last five years. For product packaging, new methods of product promotion, sales channels,
product pricing, etc., the firms performed well enough, as indicated in the table. The table also
reveals that increased or continuous maintenance of market share was of high importance to the
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firms investigated. Likewise, the introduction of products to new markets or customer groups was
very important to the firms.

Strategic innovativeness scores: Questions 46 to 49 on the research instruments tackled questions
relating to the strategic innovativeness of the firms studied. The results are shown in Table 5.

Table 5: Strategic innovativeness scores

s/N Question F1 F2 F3 F4 F5 F6 F7 F8 F9 F10F11F12 X
46 Does your firm has a writen strategic plan? 11 1 1 1 1 1 1 1 1 1 1 1
47 How often does your firm review its vision, mission and strategic objectives? 2 6 6 3 5 0 2 2 2 2 1 2 275
48 How often has your company initiated new competitive strategies within the past five years? 2 6 5 2 5 2 2 2 2 2 1 212833333333
49 How many new strategies have your company intreduced to effect change(s) in its overall corporate strategy in the 1.916666667
past five years? 3 3 2 1 2 3 1 2 1 3 1 0
Total 8 16 14 7 13 6 6 7 6 8 & B 85

All respondents indicated that their firms had written strategic plans. The results further revealed
that, except for one firm, every responding firm reviewed its vision, mission, and strategic
objectives. Some did this as often as once every year.

4.2  Discussion of findings

Here we discuss the findings from the study, and give evidence as to whether the aim of the study
was achieved. Combining the item mean scores from Tables 1 to Table 5 gives us the overall firm
innovativeness scores shown in Table 6.

Table 6: Combined firm innovativeness score

F1 [F2 [F3 [F4 [F5 [F6 [F7 [F8 [F9 [Fi0 | F11 | Fi2 [ x
Total score 78 | 69 |88 |62 |89 |45 | 64 | 68 | 16 |53 |65 |59 |63

While the cumulative score of all the innovativeness values amounts to 95, the item mean score of
the firms surveyed and provided in Table 6 above, which is the overall innovativeness, was 63, with
about 58 per cent, or seven firms, scoring above the combined average innovativeness score. This
means that an item mean score of 63 indicates about a 66 per cent level of overall innovativeness,
which is a fairly good score. However, the non-technological innovativeness scores were higher than
the technological scores (see Figure 2). There might be a number of reasons for this scenario. First,
as indicated in Figure 2, three dimensions (organisational innovativeness, market innovativeness,
and strategic innovativeness) were considered for the non-technological component, compared with
the two dimensions (product and process innovativeness) used in the technological innovativeness
component. Second, there were more items with a heavier weighting (the rating score) on the non-
technological component than in the technological component. For instance, the combined expected
nominal score of the non-technological component was 53, compared with 42 for the technological
component.

F11
F9 —
F7
F5
F3
F1

0 20 40 60 80 100

Product innovativeness M Process innovativeness
B Organisational innovativeness ®m Market innovativeness

Strategic innovativeness

Figure 2: Overall firm innovativeness score (see online version for colour)
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Figure 3 shows a comparison of the mean technological innovativeness scores against those of the
mean administrative innovativeness scores of the sampled firms. As indicated, most firms generally
performed better in non-technological or administrative innovativeness than in technological
innovativeness.

Comparing technological/administrative innovativeness scores
20 &

16
14 - [ p

[SEENTN -}

"

F1 F2 F3 F4 F5 Fo F7 F8 F9 F10 F11 FI12

Technological innovativeness Administrative innovativeness

Figure 3: Comparing technological innovativeness and administrative innovativeness (see
online version for colour)

5  CONCLUSION

5.1  Concluding remarks

The contemporary global business environment has become more and more dynamic, and often is
turbulent and disruptive, if not harsh, with development times becoming shorter and shorter [20]
[54]. Firms that can survive these contending environmental and competitive pressures are the ones
that adapt to change [20]. Bubou and Amadi-Echedi [20] suggest that innovativeness is indicative of
a firm’s ability to adapt to change. The emphasis on technological innovativeness in this study was
based on the arguments of Tsai, Chuang and Hsieh [55]. Whereas Tsai et al. [55] considered that
both innovativeness categories can mutually enhance the adaptability of the enterprise to
environmental changes and, by extension, could lead to higher organisational competitiveness, it
was suggested that technological innovativeness appears to be of greater importance than
administrative innovativeness (especially in high-tech industries). Of course, studies of management
innovation confirm its significant impact on firms’ financial performance [36]. Furthermore,
technological innovativeness entails substantial in-house development and outputs that are
characterised by higher degrees of uniqueness [56].

Evidence from the extant literature indicates that innovativeness contributes to competitive
advantage both for firms and for the economy. Thus, managing the activities and processes that
lead to innovativeness has become a strategic competitive point for the success of any organisation
[43]. However, published works in the research context are scarce. This study thus attempted to fill
that knowledge gap. Using group item means, we tried to measure the overall innovativeness of the
sampled firms by aggregating the scores of the five innovativeness typologies: product/service
innovativeness, process innovativeness, organisational innovativeness, market innovativeness, and
strategic innovativeness. Overall, the results of our study reveal that the firms were innovative.
Even though the sampled firms scored a little higher in product/service innovativeness than in
process innovativeness, they generally performed better in administrative innovativeness than in
technological innovativeness. These results are in line with the commonly held thinking that firms
in developing regions are mostly process and administratively innovative [57].

5.2 Limitations of the study

The study was seriously hampered by the tedious process of obtaining permission from Nigeria’s oil
and gas industry’s regulatory authority, and also by the seeming reluctance of petroleum firms to
provide information to the researchers. For example, it took nearly one-and-a-half years for the first
responding firm to contact the researchers to schedule an interview. Equally, the small sample size
was a source of concern, as it may not be appropriate to draw any generalisable conclusions from
the study. This challenge is not peculiar to this study. For instance, in a previous study by Yuan, Guo
and Fang [58], a small sample size constrained the researcher’s ability to test more complex
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relationships, particularly about contextual factors; this possibly hinders the statistical power of the
analyses conducted and the generalisability of the findings [59]. The reality is that one cannot use
a small sample survey like this to draw firm conclusions about the technological innovativeness of
all petroleum firms in Nigeria. This sample might have generated a non-response bias that could
diminish the generalisability of the conclusions of the study. This made the data-gathering phase of
the research unnecessarily long. Another limitation is with the measurement scale itself. There were
challenges with the current scoring system, which thus requires further refining. The measurements
employed to assess the technological innovativeness of the firms also remain limited to subjective
performance based on the perceptions of the respondents.

5.3  Practical implications and recommendations for future study

Apart from the above limitations, this study can generate key pointers to map out directions for
further research, and issues to which policymakers, practitioners, and academia might wish to pay
attention. The practical implications of this study are that its findings could enable companies to
determine current levels of innovativeness that could further assist the firms to identify areas of
focus in managing the innovation process. Equally, policymakers can gain insights from the findings
to make evidence-informed decisions. Again, since innovativeness indicators in resource-intensive
industrial sectors of Nigeria in particular, and in Africa generally, are scarce, this could be regarded
as one critical step towards the development of a firm-level innovativeness index for the petroleum
sector of Nigeria and, perhaps, in Africa too. Consequently, we recommend a detailed industry-wide
innovativeness survey to determine the technological innovativeness of the petroleum sector.
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APPENDIX 1: SURVEY INSTRUMENT
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SECTIOMA: FIRM'S INNOVATIVEMESS AND KNOWLEDGE MAMAGEMENT PROCESSES

Al PRODUCTI/SERVICE INNOVATION

For guestions 1 to 2, (Please, tick the one that applies)

1 How often does your company introduce a new product'service to the market?
Once a year D Once in 2 years D Once in 3 yearsD Once in 4 years D
Once in § years |:| Once in 10 years D Hone in the past 10 years |:|

2. How frequent does your organizations modify the design of its product|s)/service|s)?
Once ayear [ ] Once in 2 years [:] Once in 3 years |:| Once in 4 years |:|
Once in 5 yearsD Once in 10 11|'rear5-|:| Hone in the past 10 years |:|

For guestions 3-10, tick the one that applies

&
H

For questions 3-10, tick the one that applies

Can't
say

3. During the last two years did your firm introduce any new or significantly
improved goods/services? (Excluding the simple resale of new goods
purchased from other firms and changes of a solely assthetic nature)

4. Was the product'service mainly developed by your company or group of
companies?

5. Was the product'service developed with other firms or institutions

E. Or was it mainly developed by other firms or institutions

7. Where the productsiservices new to your firm

. Where your productsiservices new to the market

A, Products intreduced to your firm during the last two years were products

unchanged or only marginally modified

O | Y
O | Y

O|Ogoigo|

10 Using the definitions above, please give the percentage of your total turnover
in 2012 from: Products introduced during 2011 to 2012 that were new to your
market

All:  PROCESS INNOVATION

For guestions 11-13, (Please, tick

1. How frequent does your company review its operating processes?
Twice a year D Once a year D Once in 2years D Once in 3years D
Once in 4years D Once in 5 years |:| Mone in the past Syears D

12, How often does your company change its operating procedures?

Twice a year D Once a year [:] Once in 2years |:| Once in 3years [
Once in d4years| | Oncein 5years[ | Mone in the past Syears ||

13. How often does your firm invest in new methods and firmware for its operations?
Twice a year D Once a year[ | Once in 2years[ | Once in Jyears O

Once in 4years [ | Once in 5 years [] Monein the past 51_.rear5[j
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For questions 14-19, tick the one that applies

Can't
TaF

14. During the last two years did your company introduce new or significantly
improved methods of manufacturing or producing products/services?

15. In the same period, did your company introduce any new or significantly
improved logistics or distribution methods for your inputs or products?

16. During the years 2011 to 2012, did your company intreduce new or
significantly improved supporting activities for your processes, such as
maintenance systems of operations for purchasing, accounting, or
computing?

17. Was the process innovation mainly developed by your company or group
of companies?

18. Was the process innovation developed with other firms or institutions?

]
O

19. Or was it mainly developed by other firms or institutions 7

Al ORGANISATIONAL INNOVATION

For gquestion 20, please, tick the one that applies.

20_ How often does your firm implement changes to its organizational structure?

Twice a year[ ] Once a year[ | Once in 2years[_| Once in 3years[_]

Once in 4years[ | Oncein 5years[ | MNone in the past Syears[ |

For questions 21-26, tick the one that applies

Tes

Can't
ay

21. During the last two years did your firm introduce new business practices
for organising work or procedures (i.e. supply chain management, business
re- engineering, lean production, quality management, education/training
systems, etc.)?

22, In the same period, did your company introduce new methods of workplace
organisation for distributing responsibilities and decision making (i.e. first use
of a new system of employee responsibilities, team work, decentralisation,
integration or de- integration of departments, etc)?

23. During the years 2011 to 2012, did your firm introduce new methods of
organising external refations with other firms or public institutions (i.e. first
use of alliances, partnerships, outsourcing or sub- contracting, etc.)?

24, Were these organisational innovations mainly developed by your
company or group of companies?

25, Were they developed with other firms or institutions (including
consultants)?

26, Or were they mainly developed by other firms or institutions (including

STRICTLY CONFIDENTIAL
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statement(s) to your firm.

How important were each of the following effects on your
enterprise’s organisational innovations introduced during
the two years 2011 to 20127 (High, medium, low or not

For the next five questions, rank the level importance of the  |High|Medium

Low

Mot
relevant

27. Reduced time to respond to customer or supplier needs

28. Improved quality of your goods or services

29, Reduced costs per unit output

30, Improved employee satisfaction andfor lower
employee turmover

O o |ogo

31. Improved communication or information sharing

OO |0o0;ia

N .

1) O (O3

AN MARKET INNOVATION

32. How often does your company implement changes to marketing concepts?

a) Twice a year |:| bj Once a year |:| c) Once in 2 years |:| d} Once in 3 years |:| &) Once in 4 years |:|

f) Once in 5 years

33. How many new markets (previously untapped frontiers) has your firm entered in the past five years?

a) Maore than five in the past Syears
d)Three in the past 5:,rear5[:| &) Two in the past Syears |:|

b} Five in the past Syears :I ¢} Four in the past Syears
f} One in the past Syears [_]

For questions 34-40, tick the one that applies

Yes

No

Can't
say

34, Dwring the last two years did your firm introduce new significant changes to the
packaging of goods or services (exclude changes that only alter the product's
functional or user characteristics)?

O

.

35. In the same period, did your company introduce new media or techniques for
product promaotion (ie. the first time use of a new advertising media, fundamentally
new brand to target new markets, introduction of loyalty cards, etc?)

36. Dwring the years 2011 to 2012, did your firm infroduce new methods for product
placement or sales channels (i.e. first time use of franchising or distribution
licences, direct selling, exclusive retailing, new concepts for product presentation,
ete )7

U
U

H

37. Dwring the same period, did your firm introduce, new methods of pricing goods
or services (iLe. first time use of variable pricing by demand, discount systems, etc.)

3B. Were these marketing innovations mainly develeped by your company or group
of companies?

39. Were they developed with other firms or institutions {including consultants)?

40, Or were they mainly developed by other firms or institutions (including
consultants)?

aa o) o

O|of 0 O

ool 0| O
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Forthe next five questions, rank the level importance of the statement(s) to

your firm. High| Medium |Low| ot
How important were each of the following effects on your enterprise's relevant

organisational innovation intreduced during the two years 2011 to 20127
{High, medium, low or not relevant)

41. Increased or maintained market share

42 Introduced products to new markets or customer groups

43. Reduced costs per unit output

44_Increased visibility of products or business

45. Improved ability to respond to customer needs

OOaaa|ic
I o
(0 (o |
(0 (o |

ANVI: STRATEGIC INNOVATION

46 Does your firm has a written strategic plan? Yes[ | No |:|
47 How often does your firm review its vision, mission and strategic objectives?
Once a year[_] Once in 2years[_] Oncein 3years[ |  Once in dyears[ |
Oncein Syears[ |  Onee in 10years ] Mone in the past 10years [
48. How often has your company initiated new competitive strategies within the past five years?
a) Once a year I:l b) Once in 2years I:l ) Once in 3years D d) Once in -i.years.l:I
€} Once in Syears :I g) Once in 10years I:l h) None in the past 10years I:l
43, How many new strategies have your company introduced to effect change (s} in its overall corporate

strategy in the past five years? a). More than five in the past Syears |:| b} Five in the past
Syears I:l c) Four in the past Syears[_| d) Three in the past Syears D
&) Two in the past Syears D f} One in the past Syears |:| g} None in the past Syears D

E.I: INNOVATIONS INTRODUCED OR ADOPTED

Please, kindly list the innovations your company has introduced or adopted within the last five years (you may

use extra sheet of paperif needed)

50. Product innovations

51. Service innovations

52 Process innovations

53. Organisational (Managerial) innovations

54_ Market innovations
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