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Abstract
Science, Technology and Innovation (STI) have played a significant role in driving manufacturing sector of the advanced
economies. This study examines the impact of technological and non-technological innovations as well as size of firm on the
profitability of SMEs. The study was conducted using questionnaire among the manufacturing SMEs in Nigeria with a total of
365 of them correctly filled and analyzed using qualitative and Ordinary Least Squares techniques. The result revealed that
process innovation (p-value<0.041) and product innovation (p-value<0.078) which represent technological innovation,
marketing innovation (p-value<0.089) which represents non-technological innovation and size of firms (p-value<0.005) were
significant in driving the turnover of the SMEs, whereas organisational innovation was not significant at 10% level of
significance. The study therefore suggests that the manufacturing SMEs should continuously engage in both technological and
non-technological innovations to improve their productivity, which will further increase their contribution to the Nigeria’s
GDP.
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1. Introduction
Innovation in the manufacturing sector is crucial towards
the realization of economic growth and development and it is
driven by numerous factors which may be technological or
non-technological [1]. Innovation is of great importance in
creating competitive advantage for a firm. Consequently,
innovation processes vary in dimensions based on sector,
field of knowledge, size of the firm, corporate strategy, prior
experience, age, technological level, the objective of
innovation and the market [2].
In recent times, innovation is seemly not perceived only

through the lens of new product development and process
innovation or traditional R&D whereas non-technological
activities also play a crucial role. According to [3], nontechnological factors are necessary for achieving the most of
firms’ capacity for technological innovation. By and large,
product and process innovations in manufacturing firms are
reflected as technological, whereas organisational and
marketing innovations are considered as non-technologybased [4].
[5] affirmed that the practice and evolvement of innovation
in manufacturing sector is subjected to interest in business
and policy world. They are of the assumption that innovation
leads to positive and evident business outcomes noticeably in

76

Olomu Michael Oluwaseun et al.: Harnessing Technological and Non-technological Innovations for SMEs Profitability in the
Nigerian Manufacturing Sector

higher margin returns. This sustains the competitive edge of
the manufacturing small and medium enterprises (SMEs)
especially in the developed economies with higher
performance. Innovative manufacturing firms are liable to
enjoy higher profitability levels, price premium and generate
growth in turnovers with higher margins as a result of their
new product development which may have explicit benefits
over existing products in established markets.
Innovation enables sustainable growth and profitability
through attentive control perspectives. Manufacturing SMEs
are usually noted for introducing innovative new products
which open up new market niches which serves as a backbone
for their survival [6]. In the present globalized economy, the
manufacturing SMEs are threatened with stiff competition and
growing demands for high quality products, services and
market which is categorized by fast response time, reliable
deliveries and new product functions. In such a dynamic and
competitive environment, innovation is regarded as a key
strategic
factor
for
these
manufacturing
SMEs’
competitiveness [7]. According to the theoretical growth
literature, the benefits derived by firms’ innovation
investments are proportional to the amount of resources spent,
since firms’ innovation is expected to reinforce growth [8].
Considerably, there is evidence that innovation plays a
vital role in shaping the growth, competitiveness of firms,
industries and nations as a whole whereas at the firm level,

innovation is linked to performance and competitiveness [9].
Innovative manufacturing firms are competent at continually
responding to change of any sort in their environments and
are categorized by creative people developing new products
and services.
However, the manufacturing sector in Nigeria which is
mainly dominated by the SMEs is experiencing continuous
drop in productivity. The contribution of manufacturing
sector to real GDP is consistently reducing overtime as
against the current global trend [10]. The contribution of
manufacturing to real GDP before the new rebase system
steadied around 4% between year 2005 and 2015 without any
major improvement in the sector’s productivity as shown in
the Figure 1 below.
Though, considering the current rebase of the economy,
the manufacturing sector’s contribution to real GDP is
between 7% and 10% between year 2010 and 2015. As this
sector faces various challenges such as poor access to credit
facilities, poor infrastructural facilities (e.g. electricity) and
low R&D activities among others, the role played by
innovation cannot be undermined. [11] asserted that R&D
and innovation activities have significant impact on
economic growth in Nigeria but the attention should not only
be on spending on innovation activities but also developing
strong institution and enhanced academia-industrial linkage.

Source: Central Bank of Nigeria Statistical Bulletin, 2015.
Figure 1. Contribution of Manufacturing Sector to Gross Domestic Product from year 2005 to 2015.

Studies of innovation at the SMEs level in the Nigerian
manufacturing sector are still very few as most of the studies
focus on a particular aspect of innovation [12, 7, 10]. Some
studies focused on the entire manufacturing sector without
size specific [1, 13, 7], while some focused on SMEs in
another sector outside manufacturing [14-19]. On the other
hand, while some focused on technological innovation only
[12, 7, 20, 19, 10], others focused on non-technological
innovation only [21-23]. Only a very few has studied
technological and non-technological innovations [24-27].
More so, [12, 28, 29, 30] among others used descriptive
analysis and some of them were too general or too specific to

a particular form of innovation or sector. But this study seeks
to contribute to the dearth of studies on technological and
non-technological innovations and their effects on SMEs
profitability in Nigerian manufacturing sector using
qualitative and econometrics analyses.
However, related studies carried out in Germany from the
Community Innovation Surveys (CIS) made comparison
between the relevance of technological and nontechnological innovations activities. From CIS4 data, [27]
compared non-technological innovations (organisational and
marketing) with technological ones where they concluded
that 60% of all manufacturing firms introduced technological
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innovations and also 60% introduced non-technological
innovations. This showed that there were no differences in
the percentage of all industrial and service sector firms that
introduced an organisational and/or marketing innovation.
They also stressed that the key element that influences firms’
innovation behaviour is the competitive environment.
This study uses innovation survey conducted in year 2010
by the National Centre for Technology Management
(NACETEM) on the performance of manufacturing SMEs to
capture dimensions of innovation practices that include
technological and non-technological activities and estimates
their role in innovation outcomes and their profitability. The
findings in this paper would be useful for theoretical
discussion as well as for policy formulation and
entrepreneurial development.
Section 1 introduces the paper; section 2 discusses the
concept of innovation and past empirical studies; section 3
presents overview of the SMEs in the Nigerian
manufacturing sector; section 4 presents methodology and
analysis, while section 5 concludes the paper.

2. Concept of Innovation
This section discusses the concept of technological and
non-technological innovations. [31] emphasized that
innovation consists of any of the following phenomenon: the
introduction of new goods, the introduction of a new method
of production, the opening of a new market, the conquest of a
new source of supply of inputs or materials and the
implementation of a new form organisation. He also affirmed
that invention does not necessarily lead to innovation and
that innovation has been recognized to play a central role in
economic growth.
[32] defined innovation as the adoption of a new idea,
behaviour, process, product, device, system, policy,
programme, device or services which are said to be new to
the organisation or market. Innovation arises out of perceived
and often clearly articulated market needs. More so,
innovation is referred to as an effective way of improving
firm’s productivity due to the resource limitation issue facing
a firm [33]. This leads to focused R&D activities creating a
host of products for the market. Innovation management
literature stresses the significance of integrating product,
process and organisational innovation for successful
conveying of new ideas and new business opportunities into
market success [34, 35].
[36] believed essentially that innovation is a vital element
for economic advancement of a country and attractiveness of
an industry. [37] affirmed that innovation is one of the
indispensable competitive weapons and mostly seen as a
firm’s core value capability. Based on empirical studies in
Malaysia by [38], it was concluded that business innovation
is crucial for a firm to exploit and enjoy new opportunities
and to gain competitive advantage in the market. The crucial
role that innovation plays is not only noticed in large firms
but also in SMEs [39, 40].
According to [41], the empirical evidence in Portugal as
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regards the relationship between innovations and firm growth
has concentrated on technological development. Even though
the concept of innovation is mostly associated with the
scientific and technological dimensions, there is a great
consensus that innovation cannot be classified only to the
technological side. In view of this, innovation can be
classified into technological and non-technological
innovations.
2.1. Technological Innovation
Technological innovation is typically seen as
encompassing product and process innovations. [42] defined
technological innovation as a new means of combining
factors of production resulting from a change in inputs to
produce outputs. Schumpeter regarded the process of
technological innovation as sequential and central to an
understanding of economic growth.
[43] ascertained that technological innovation is a unified
process which entails activities of technology, organisations,
business and finance. It means that the entrepreneurs seize
the market prospects for commercial benefits as the goal to
create a stronger performance, more efficient and lower cost
of production and operation system. From this process, new
products and production method are introduced, new markets
are exploited, new raw materials or semi-finished products
are obtained and new business organisations are formed.
[44] examined the dynamic mechanism of technological
innovation activities in China. The work argued that the main
driving force of technological innovation of enterprises
consists of six important factors. These factors include the
benefit drive, the market or social demand pull, the driving
force of enterprise employees, the corporate image and the
driving force of technological development, market
competition and the driving force of government. The first
four are the internal forces which make enterprises
accumulate technological capability, carry on technological
innovation, and the rest are external which force enterprises
to produce innovation behaviour.
Based on the relevance of technological innovation in
Malaysia, [45] noted that technological innovation capability
should be defined to be under the condition of certain scale,
technology and economy. It is pertinent that entrepreneurs
should make good use of available resources for
technological innovation.
Considering the economic nature of a developing nation,
technological innovation is a process by which firms
understand and adopt the design and creation of goods and
services irrespective of their newness to their competitors,
their market or the world [46]. Technological innovation
involves a sequence of activities such as application of new
technology and methods; adopting new techniques in
production and new management tactic or strategy;
improving quality of production; developing new production;
providing new service; exploring new market and realizing
market value. It can be deduced that technological innovation
of enterprises is the innovation in R&D, production, sale and
management.
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More so, according to [47], technological innovation
encompasses a series of activities such as conceptualizing
new ideas, designing products, prototyping, producing in
volume, marketing, and commercializing among others. It is
a process of knowledge creation, conversion, and application.
The essence of technological innovation is the emergence of
new techniques in production and its commercial application.
It is only through continuous product innovation that SMEs
can strengthen their competitive advantages and cope with
market opposition. It was also affirmed that the promotion of
sustainable development of SMEs through technological
innovation can be revealed through the application of
information technology as a driving mechanism to stimulate
industrialisation.
Similarly, the use of automated means in all types of
industries will transform technology level of traditional
industries. This is with a view to enhance and lay a solid
foundation for industrial competitiveness as well as
restructuring the old industrial enterprises thereby improving
organisational structure of small and medium enterprise,
boost the vitality of traditional enterprises and promote
enterprise collaboration. More so, through technological
innovation and transformation, SMEs are opportune to
transform and improve the techniques of their processing
equipment, manage resources, assess environmental
protection, stimulate clean production, accelerate research
and development and new energy sources [47].
Classification of Technological Innovation
Researchers in the past decades have paid much more
attention to technological innovation with concise literatures
illustrating various types of innovations based on the several
surveys conducted. According to [48] and U.S Census
Bureau in 2006, technological innovations are broadly
classified into product and process.
i. Product Innovation
This refers to the implementation of product that is new or
significantly upgraded for its intended usage that may include
the integrated technical applications, components and
materials or other characteristics therein. It integrates new
knowledge or techniques, or a combination of both existing
knowledge and techniques [48].
Product innovation necessitates the firm to be
technologically inclined thereby enabling them to serve their
customers well based on their capabilities. This will inspire
the firm to engage in innovative activities by boosting their
internal competences so as to meet the market demands.
Product innovation will arise only when a technically
knowledgeable firm is able to recognize and respond to
customer necessities by developing or improving products.
[49] in their findings in the USA opined that markets and
technology are core components that bring about
development of a new product.
ii. Process Innovation
This is the application of a new or significantly enhanced
method of production or service delivery. It includes
significant changes introduced in the process of production,

skills involved, equipment or software that are engaged
during the innovation phase [48]. Usually, it is used to reduce
unit costs of production or service delivery, to improve
quality or deliver new or significantly improved products or
services. They are essentially introduced into the firm’s
production or service operations that transform the way
products are being manufactured.
[50] affirmed from their studies of process innovations of
small firms in the USA that economic motivations, internal
capabilities and technical competencies which a firm has
gathered over time as well as their pool of expertise from
learning or knowledge acquisition through outsourcing of
new technological improvement were the major drivers that
force these firms in embracing process innovation.
2.2. Non-technological Innovation
According to [48], non-technological innovation refers to
all innovation activities which do not embrace technological
motives. In other words, it entails those innovative activities
of the firms which only complement the performances of
technological innovations. Non-technological innovation is
an important element of firms’ innovation activities that
complement technological innovation and it is defined as the
introduction of new organisational structure or methods and
the introduction of new marketing systems or procedures
[25].
Based on the empirical evidence from the 1994 Australian
Bureau of Statistics (ABS) survey, non-technological
innovation is characterized by the application of advanced
management methods, the adoption of significant
organisational structures and the implementation of new or
substantial corporate planned orientations. Furthermore, the
extent to which non-technological innovation occurred across
all Australian industries was also studied. The 1994
Australian Bureau of Statistics (ABS) survey conducted
majorly focused on measuring the impact of nontechnological innovation thereby considering manufacturing
and services sectors. From their findings, they were able to
demonstrate the extent to which non-technological
innovations occurred across the economy and most
importantly, it led to comparison of the incidence of nontechnological innovations with technological innovations.
Classification of Non-technological Innovation
The adoption of the concept of non-technological
innovation led to the introduction of two new types which
complement the standard concepts and activities of product
and process innovations which are classified into
organisational and marketing [48].
i. Organisational Innovation
This is the implementation of a new method in firm’s
business practices, structure, workplace organisation or
external relations. They are mostly intended to increase a
firm’s performance by reducing administrative costs or
expenses thereby improving workplace satisfaction, gaining
access to no tradable assets or reducing costs of supplies
[48].

American Journal of Business, Economics and Management 2016; 4(4): 75-88

More often, the term organisational innovation is largely
used to refer to organisational standards of the firm, features
of a specific product line with diverse changes among
organisational aspects or functions of the firm such as
marketing, product development, environmental and
governmental interferences, industrial, customer and human
relations, workers health and safety etc. To support the
existing technological innovation in a firm, organisational
practices and changes are adopted.
Various studies have examined the relationship between
organisational and technological innovations by emphasizing
the importance of technological innovation as a driving force
for organisational changes within the firm [51, 52, 27] and
these studies have empirically shown that technological
innovation usually leads to organisational innovation and
firms adopting technological innovations automatically need
to reorganise their workforce, production processes, sale and
distribution channels. [27] in Luxembourg affirmed that
organisational practices and changes are observed as an input
for firms' innovation processes and innovation capacity and
firms dedicating more resources to managerial practices or
new organisational forms should be in a better position to
efficiently use new skills and technologies.
ii. Marketing Innovation
This is the implementation of a new marketing method or
technique which has significant changes in its product design
or packaging, product placement, product promotion or
pricing with the aim of addressing customer needs, opening
up new markets or newly positioning the firm’s product on
the market, with the objective of increasing the firm’s sales
[48]. The purpose is to identify new potential market and
new ways to render service to target markets or customers
through different methods of sales. However, according to
[17], firms with relatively low level of R&D performance
usually attribute their innovation activities to strategies that
will embrace competitiveness, marketing and distribution
systems (marketing innovation).
Marketing innovation is defined in terms of three
dimensions namely: product strategy, price strategy and
promotion strategy. These three persuasive strategies provide
marketing actions such as changes in design or packaging,
changes in sales or distribution channels and methods,
advertising or sales promotions [53]. The motive is to
increase the pool or demand for the firms’ products and/or to
enter new markets.
Theoretically, for any firm to have better abilities and
potentials to increase customer satisfaction and
competitiveness, it is expedient for such organisation to
harness its market technologies competitively. [54, 53]
emphasized the need to successfully adjust to changing
market needs by rediscovering, exploiting business
opportunities and more importantly embracing new
information sources and resources (skills) leading to the
development of new products or processes so as to remain
relevant in the competitive market. Also, market innovation
leads to higher business profitability when it relates to
learning from external relations such as markets, clients or
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competitors [27].
Notably, to harness technological and non-technological
innovation, the main efforts are from within the enterprises,
which engage in changes, most often, of different forms such
as adoption of incremental and radical innovation. These two
forms of innovation by firms can be better explained below:
a. Radical Innovation
Radical innovation is described as a total diverse
technology in process or methodology [55]. It may be
referred to as a new product, process or system that results
from a technological breakthrough or advances in knowledge
or the application of a technology having an extensive
impact. According to [56], radical innovation represents
revolutionary changes in technologies thereby representing
clear departures from existing practice.
With radical innovation, technology is absolutely new but
achieved within the same techno-economic paradigm. Our
day-to-day example in an organisation or firm is R&D.
However, electric light and gas light also represent classic
radical innovations which were invented as attempt to
provide forms of lighting that improved on existing methods
for lighting homes.
b. Incremental Innovation
Incremental innovation is defined as a small, gradual
improvement or modification to a current technology [55]. It
is indeed referred to as the continual process of improvement
of techniques. Moreover, incremental innovation involves
small and technical modifications of an original or existing
product, process or system which may have vastly greater
economic or social importance than the original product.
Incremental innovation as it is may require significant
levels of new investment in capital, internal capabilities,
relationship with external suppliers and information sources,
new marketing and sales approaches, etc. As SMEs in
developing countries generally focus their efforts more on
incremental innovative activities, they also engage in
technological innovations due to customer pressure and
invest very little in radical innovation. SMEs in India majorly
engage only in incremental innovations [20] and this is not
farfetched from Nigerian SMEs.
However, product innovations were largely narrowed to
changing product designs and shapes to suit customer
requirements and markets while process innovations connote
changes in raw material replacement so as to achieve cost
reduction and quality improvement. Consequently, enhancing
firm level competitiveness was the major objective of SME
innovations in India [20]. Despite the tendency to think of
radical and incremental innovation as two fundamentally
different natures of innovation, it is important to recognize
that they are often interrelated and depend on each other.
2.3. Empirical Literature on Firms’
Innovation and Profitability
The relevance of innovation as noted by [57] is described
as an avenue to a competitive advantage and superior
profitability for a firm. Recent literature and studies on
technological and non-technological dimensions of
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innovation [58] highlighted the complex nature of innovation
processes where non-technological activities play a crucial
role [25]. There are rationale why innovations might have a
positive association with firm’s profitability and
performance. Firms engaging in innovations can have higher
profitability propensities as their new product development
create new market superiority over existing products in
established markets, thereby commanding a price premium
leading to growth in sales performance and higher margins in
terms of profitability [5].
Based on the studies carried out by [26] in 2008, in terms
of firms’ profitability and employment, firms with only
technological innovations do not grow more rapidly than
other firms. However, firm profitability and growth is
positively associated with the combination of technological
and non-technological innovations other than the use of
technological innovation only. [59] while studying the
innovation strategies of German, UK, and Irish SMEs
perceived that there is a strong linkage between innovation
and turnover performance in these European countries. [49]
claimed that innovative intensity presents great opportunities
for SMEs in terms of growth and expansion into new areas
though they did not study the relationship between
innovation and growth.
[25] also analyzed the impacts of technological and nontechnological innovations based on their determinants and
effects using data of the German Innovation Survey (CIS 4)
covering the years 2002-2004. Based on their comparison,
they discovered that the share of firms introducing only
technological innovations (13%) is lower than the share of
firms introducing only non-technological innovations (24%)
which indicates that the two innovations must be harnessed
for a firm or an organisation to break-even and to enjoy
competitive edge in the market. They also affirmed that
technological and non-technological innovations are directly
linked to each other both at the sector level and at the firm
level. Their results showed that firms have an incentive to
undertake non-technological innovation activities if they
introduce technological innovations. This indicates that
determinants of product and process innovations also affect
the propensity to introduce non-technological innovations
[25]. Technological and non-technological innovations must
be inseparable if a firm must attain its full potentials.
According to [60] product innovation is proven to be an
important source of competitive advantage to the firm and it
increases firm product quality. [61] studies proved that
product innovation had positive and significant relationship
with organisational performance and profit enhancement.
More so, [62] affirmed a positive impact of innovation on
firms’ performance and profitability from their study which
sampled 744 Spanish-firms. Likewise, [63] found that
product innovation is strongly and positively related to firm
performance.
Process innovation should also be stressed by a firm or an
organisation as its primary distinctive competence for
competitive advantage [64]. Explicitly, process innovation is
positively associated with firm growth [65]. To support this

argument, [66] study on SMEs in Finland found that process
and product innovations are positively related to firm
performance i.e. the introduction of novel products will
significantly improve firms’ performance. [67] reconfirmed
the positive and significant influence of process innovation
on firm’s performance and profitability. [68] testified from
their recent empirical findings in Malaysia that process and
product
innovations
influenced
firm performance
significantly. It increases firm production efficiency.
Marketing innovation as a compliment to the technological
innovation is a crucial concept for a firm to attain optimum
performance in profit and growth. [37] noted that marketing
innovation has a positive effect on sales growth and
performance of a firm. If an organisational marketing
prowess and potentials are efficiently and effectively
harnessed with other forms of innovation, such an
organisation is bound to be among the top in such industry.
That is SMEs can achieve leadership positions by properly
harnessing and applying aggressive innovation strategies in
niche industries. Marketing innovation would also boost sales
through the increasing demand for products, which in turn
yields additional profit to innovative firms [69]. In the same
vein, [70] concluded with strong evidence through their study
that market innovation positively influenced business
performance and profitability. Additionally, [66] using an
estimated model affirmed a highly significant relationship
between a market-related innovative activity and firm
performance.
Organisational innovation has also been confirmed by
some studies to contribute to higher total productivity,
thereby leading to higher profitability. Product innovation
will only attain maximum benefit, if it is applied with the
combination of organisational innovation, and such linkage
will eventually give maximum results [71]. [72] observed
that organisational innovation has positive effect on firm’s
performance. It was also affirmed by [73] that new resources
and products have positive relationship on firm’s financial
performance and on overall performance of the firm as well.
Organisational innovation significantly affects the
performance of the firms [74], while non-technological
innovation emphatically has multiple effects on firm’s
performance [75].
The Australian Bureau of Statistics surveys conducted in
1994 showed that non-technological innovation is significant
in the manufacturing sector as the total non-technological
innovations were observed to have occurred in 15 per cent of
the firms compared to technological innovations which
similarly occurred in 13 per cent of the firms.
However, [23] in 2012 investigated the effects of nontechnological innovation on the performance of firms in the
manufacturing and service sectors in Nigeria. The study
revealed that non-technological innovation had a positive
impact and improve profit margin of firms in the
manufacturing sector, while the effect of non-technological
innovation was also significant but with a negative signs for
the service sector.
Furthermore, studies from [19] analysed the impact of
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technological innovation and R&D on the firm’s performance
of the Nigerian service sector. The study revealed that
technological innovation has positive impact and relationship
on firms’ performance. Similarly, another innovation studies
opined that innovation activities in Nigerian firms are
majorly focused on surmounting the severe economic
environment where they exist, thereby reducing cost and
improving profitability performance [76].

3. SMEs in the Nigerian
Manufacturing Sector:
An Overview
SMEs in Nigerian perspective has no universal or
nationally acceptable standard definition but could be defined
based on the scale or size of business for specific needs.
SMEs identification is a major problem in developing
countries such as Nigeria because small and medium scale
businesses are difficult to count and they are also problematic
to quantify independently as large number of them are in
informal sector. Hence, data on the number, size,
geographical distribution and activities of enterprises and the
SME sub-sectors are difficult to obtain [12].
According to [77, 78], small and medium scale enterprises
in Nigeria are mostly determined by various quantitative
parameters. Such parameters include the number of staff
employed in the enterprise, the financial capacity, the
magnitude or size of the plant, the sophistication of the
equipment, sales turnover, profit margin and market share. In
Nigeria, the official definition from the Federal Ministry of
Industries and Central Bank of Nigeria stress financial or
capital outlay as the operational bases for defining small and
medium scale enterprises.
According to the National Policy on Small and Medium
Enterprises in 2010 and [79] in 2015, small enterprises are
categorized as those enterprises whose total assets (excluding
land and building) are estimated above N5million but not
exceeding N50 million with a total workforce of above 10
but not exceeding 49 employees while medium enterprises
are those enterprises with total assets (excluding land and
building) above N50 Million but not exceeding N500 million
with a total workforce of between 50 and 199 employees. On
the other hand, if there is a conflict of classification, the
employment-based classification will take precedence [79].
Apart from a concise definitional issue of SMEs in
Nigeria, there exists a high level of consensus of its
importance, especially from the sub-sector to economic
growth and development. [80] observed that the importance
of SMEs differs with sectors and with the developmental
level of a country. He opined that what makes SMEs in
Nigeria less amenable is the disappointing outcomes from the
inappropriate developmental strategies they often adopt that
focus on large capital base, capital intensive and high import
dependency while they are supposed to take into
consideration the level of capital allocation requirements,
management size and arrangement as well as their market
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accessibility in decision making.
SMEs play a significant role in the development of a
country’s rural and urban labour forces through job creation
opportunities leading to provision of desirable sustainability
and innovation in the economy as a whole [81].
Consequently, a larger part of the Nigerian populace depends
directly or indirectly on the small and medium enterprises as
a means of sustenance which shows that virtually a great part
of the business establishments in Nigeria and in the world
one way or the other have their origin in small and medium
enterprises [81]. Eventually, what makes SMEs distinctive
among other bigger establishments are in three key aspects
which are certainty, innovation and evolution [81, 79].
Recent studies on SMEs in other developing countries of
the world have shown that countries with greater share of
SMEs employment usually enjoy higher economic growth
and development which necessitate the need for SMEs
development in any economy if it must flourish or develop
economically [82]. For this to be attainable, SMEs must be
empowered to play a central role by focusing majorly on the
development of the private sector. Based on economic data in
newly industrialising nations such as Malaysia, Japan,
Singapore and China among others, SMEs contribute
immensely to private sector employment. Various studies on
SMEs across the world have recently revealed that SMEs
contribute about 55% to the GDP and above 65% to the total
employment in high income countries.
On the other hand, SMEs contributions to the GDP and
total employment in low income countries are 60% and 70%
respectively while their contributions in middle income
countries stood at about 70% of GDP and 95% of total
employment [81]. According to [79], SMEs contributions to
Gross Domestic Product across all sectors of the economy in
nominal terms stood at 48.47%, while contributing 7.27% to
exports.
The manufacturing sector in Nigeria also has a significant
influence on the economy. It comprises of ten (13) categories
which are subdivided into seventy-five (75) sub-sectors. The
categories are: (i) Food, Beverages and Tobacco (ii) Basic
Metal, Iron and Steel (iii) Non-Metallic Products (iv)
Electrical and Electronics (v) Pulp Paper and Paper Products
(vi) Chemical and Pharmaceutical products (vii) Textiles,
Apparel and Footwear (viii) Motor Vehicles and Assembly
(ix) Domestic/Industrial Plastic and Rubber products (x)
Wood and Wood Products (xi) Oil Refining (xii) Cement
(xiii) Other manufacturing [79].
The activities of the manufacturing industry in Nigeria is
being spearheaded by a body known as the Manufacturers
Association of Nigeria (MAN) which was established in May
1971 as a limited liability company by guarantee. MAN is a
national industrial association coordinating the activities of
companies in private and public sectors in manufacturing,
construction and service sectors of the national economy.
MAN has then turned out to be a force to reckon with as the
absolute umbrella under which activities of manufacturers
are being coordinated in Nigeria.
The association through its representative memberships
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scattered across the six geo-political zones of Nigeria. It
serves and acts as an avenue for government and others who
seek a central point to air their views, ideas and reactions on
matters pertaining to manufacturers for socio-economic
gains. Through the establishment of the association, the
private sector is now empowered to formulate and articulate
policy recommendations that could strengthen the
government efforts in policy formulation. Part of its
objectives is to promote and protect manufacturers’ mutual
interest thereby creating a climate of opinion where
manufacturers can operate efficiently and profitably.
The manufacturing sector in Nigeria is a potential growth
driver that must be harmonized so as to maximize its forward
linkage with wholesale and retail trades from a domestic
production perspective through accelerated value-added
production thereby making manufacturing sector a major
driver of growth and exports [83]. Nigeria’s Vision 20:2020
documents prepared by the [83] in 2009 states that “an
analysis of the Nigerian manufacturing industry indicates that
large firms are responsible for the bulk of non-oil, value
added exports.
However, small and medium firms make up the bulk of the
manufacturing and processing firms. Most of these firms are
so small that they are unable to significantly participate in
foreign markets. Increasing the volume of value-added
exports can only be achieved by targeting investment in key
sub-sectors and creating large firms focused solely on valueadded exports. This will be achieved by creating an enabling
environment so that small/medium firms can grow and
prosper through increasing direct investment - both domestic
and FDI - in the manufacturing industry [83].
As a result of the Nigerian economy’s overdependence on
oil which contributes about 80% of its foreign exchange the
performance of the manufacturing sector noticeably in the
last four decades has been negatively affected. Recently, the
contribution of the manufacturing sector is mostly noticed in
the processing and manufacturing of goods but its effects on
the GDP is largely insignificant [83]. The inability of the
government to develop non-oil sectors including
manufacturing industry has hampered the development and
growth that the sector would have contributed to the Nigerian
economy at large. The contribution of manufacturing sector
to GDP has been dwindling around 3% in Nigeria [84],
compared to 20.3% in Japan, 40.2% in China, 27.3% in
Singapore, 28.4% in the Republic of Korea, 20.5% in
Cameroon, 19.4% in South Africa and 9.3% in Ghana to
mention but a few.
In view of the poor performance of the sector, the MAN
came up with its blueprint for the accelerated development of
the manufacturing sector in Nigeria which was officially
launched on 28th of June, 2012 and aimed at transforming the
manufacturing sector into a dynamic and virile sector of the
Nigerian economy. Also, a central part of the strategy of the
Vision 20:2020 envisages a long term intensification of the
country’s industrialisation process and a movement towards a
knowledge-based economy. To make this achievable, MAN
felt the need to articulate a blueprint for the fast development

of manufacturing in Nigeria to complement the vision of
government [85].
Although the present status of the Nigerian manufacturing
sector cannot attain an enviable economic development but it
has great potentials and bright future as Nigeria possesses
one of the most flamboyant markets with its teeming
population of about 160 million consumers and millions
more consumers in the nearby countries [86]. The potentials
and opportunities for SMEs in Nigeria to recover and play
the crucial role of engine of growth, development,
industrialisation, wealth creation, poverty reduction and
employment creation are enormous.
The realization of this requires a paradigm shift from
paying lip service to a practical radical approach and focus
on this all-important sector of the economy by the
government realistically addressing the identified problems
with innovations [85]. The continuous fall of crude oil price
and exchange rate volatility has showed that Nigeria
economy is highly fragile as the country’s manufacturing
sector is feeling the heat of this mono-economy run by
Nigerians.

4. Methodology, Conceptual Model
and Hypotheses
The data for this study was obtained from the national
innovation survey conducted in 2010 by the National Centre
for Technology Management. The survey was the Nigerian
component of the NEPAD African Science, Technology and
Innovation (ASTII) Initiative undertaken among 19 African
States covering the period 2005–2007. The survey was
guided by the OECD third edition of the Oslo Manual. The
paper employed a structured questionnaire to collect data
from randomly selected manufacturing firms. Sampled firms
were drawn from the Nigerian business directory published
by [87]. Albeit, only manufacturing SMEs belonging to the
International Standard Industrial Classification (ISIC) Rev.3
code 15-37, were selected for the study. This was based on
the definition of SMEs by the [79] in terms of employee
number as one between 11 and 200 employees.
A total number of 521 completed questionnaire
representing 52.1% response rate were used in this work. The
numbers of firm that fall into this category of SMEs in this
study were 365. The Least Squares method of multiple
regressions is adopted in estimating the model as a result of
more than one independent variable the model possesses.
This statistical technique seeks to determine the nature of
relationship among the selected variables [88]. The model
examines whether each of the technological, nontechnological and size of the firms have significant impact on
the performance of the sampled small and medium
manufacturing firms and also whether they jointly have
impacts on firms’ performance. The number of employees in
the firm was used to proxy size of firm; product and process
innovations were used to capture technological innovation;
marketing and organisation innovations were used to capture
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non-technological innovation. The model further shows the
direction of relationship between innovations and firms’
performance. The statistic aims to examine whether changes
in one or more variables lead to changes in other variable(s).
The attention of this paper is central on both technological
and non-technological innovations.
The firms were asked whether they introduced new or
significantly improved goods or services within the period of
study with a binary response of yes or no which represents
product innovation in the survey. Also, the firms were asked
whether they introduced new or significantly improved
methods of manufacturing goods or services as well as
improved logistics and supporting activities for their
processes.
On the other hand, the firms were asked whether there
were major changes to the organisation of work within the
firms such as changes in management structure or integrating
departments/activities within the period of the study with a
binary response of yes or no which represent organisational
innovation in the survey. More so, the firms were asked
whether they introduced new or significant changes in sales
or distribution methods such as internet sales, franchising,
direct sales or distribution licences.
Table 1 shows that 45% of the firms sampled claimed that
they engaged in process innovation by introducing new or
significantly improved methods of manufacturing goods or
services whereas 51% of the firms asserted that they engaged
in product innovation by the introduction of new or
significantly improved goods. On the other hand, it was
observed from the survey that 48% of the firms engaged in
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organisational innovation by introducing major changes to
the organisation of work within the firms while 61% of the
firms declared that they engaged in marketing innovation by
introducing new or significant changes in sales or distribution
methods.
Table 1. Innovation in Nigerian Manufacturing SME firms.
Nature of Innovation
Product Innovation
Process Innovation
Organisational Innovation
Marketing Innovation

% of Manufacturing SME firms
51.4
45.1
48.0
60.5

4.1. Conceptual Framework for the Study
This model investigates the relationship between the
SME’s performance and the product and process innovations.
The turnover of the SMEs is used as a proxy for firm’s
performance while information on new or significant
improved products/services and new or significantly
improved methods of production were used as proxies for
product and process innovations which represent
technological innovation. Information on firm’s introducing
major changes to the organisation of work within the firms
and introducing new or significant changes in sales or
distribution methods were used as proxies for organisational
and marketing innovation respectively which represent nontechnological innovation. The number of employees in each
firm was used to capture the size of firms. This framework is
shown in Figure 2 below.

Source: Authors
Figure 2. Conceptual Framework of the study.

4.2. Model and Hypothesis
This section provides the model for the conceptual
framework in Figure 2. The model of the framework can be

written as:
TNO = f (MRK, ORG, PROC, PROD, SIZE)

(1)
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Where LTNO = log of Turnover of the firm
MRK= Marketing Innovation
ORG= Organisational Innovation
PROC= Process Innovation
PROD= Product Innovation
SIZE= Size of firm
Equation (1) can be logged, so as to reduce the stochastic
error term and expressed as
LTNO= α0 + α1LMRK + α2LORG + α3LPROC +α4LPROD +
α5LSIZE + Ut
(2)
Where α0 = Constant factor
α1, α2, α3, α4 and α5 = Coefficient of marketing,
organisational, process and product innovations and size of
firm respectively, while
Ut = Error terms.
Six hypotheses were formulated to examine the impact of
the marketing, organisational, process and product
innovations and size of firm on the turnover performance.
These are stated below:
Hypothesis 1 H0: α1= 0; H1: α1≠ 0
Hypothesis 2 H0: α2= 0; H1: α2≠ 0
Hypothesis 3 H0: α3= 0; H1: α3≠ 0
Hypothesis 4 H0: α4= 0; H1: α4≠ 0
Hypothesis 5 H0: α5= 0; H1: α5≠ 0
Hypothesis 6 H0: α1, α2, α3, α4, α5 = 0; H1: At least one
αk≠0, where K= 1, 2, 3, 4 and 5.
From Hypothesis 1 to 5, Ho is the Null hypothesis and it
states that each independent variable has no significant
impact on the firm’s turnover while the Alternative
hypothesis H1 means that each independent variable has a
significant impact on firm’s turnover. Meanwhile, Ho in
Hypothesis 6 shows that the independent variables are not
jointly significantly important in explaining changes in
SME’s turnover while H1 in Hypothesis 6 illustrates that at
least some variables in the model are jointly significant in
explaining the SME’s turnover. The result is shown in below.
Table 2. Regression Results for the study.
Dependent
Variable
Sample
Variable
LMRK
LORG
LPROC
LPROD
LSIZE
C
R2
F-statistic
Prob. (Fstatistic)

LTNO
365
Coefficient
0.6300
0.1226
-0.7500
0.6956
1.9628
9.2958
0.5918
3.9200

Std error
0.3688
0.3622
0.3645
0.3694
0.1377
0.5324

t-statistic
1.7083
0.3385
-2.0564
1.8833
14.2553
17.4601

Prob (p-value)
0.0885
0.7351
0.0405
0.0782
0.0005
0.0000

0.0005

Source: Authors’ Analysis (2015) using Eviews 7.1

The result shows that marketing, organisational and
product innovations have direct relationship with the firms’
turnover while process innovation has an inverse

relationship. More so, size of firm has a direct relationship
with firm’s turnover performance. This implies that one unit
increase in marketing, organisational and product innovations
will increase the firms’ turnover by 0.63, 0.12 and 0.70 units
respectively, and if the process innovation increases by 1
unit, the firms’ turnover reduces by 0.75 units. More so, as
the size of the firm grows by 1 person, the firm’s turnover
will increase by 0.6% as well. The direction of relationship
between process innovation and firm’s turnover was negative
as against the a priori expectation. It is not impossible that
this was due to the low investment of Nigeria’s
manufacturing SMEs in their production process. In addition
to this, the little investment requires a time lag before the
process could have effect on the performance of such firm.
This result corroborates the study carried out in Lao garment
industry by [89]. Using 10% level of significance, the
probability values (P-value) of 0.09, 0.04, 0.08 and 0.0005
which are less than 10% significant level show that
marketing, process, product innovations and size of firm
respectively have significant impact on the firms’ turnover.
However, organisational innovation did not have a
significant impact on the firm’s turnover as its P-value of
0.74 is greater than the 10% level of significance. Moreover,
the P-value of the F-statistics (0.0005) shows that all the
independent variables jointly have a significant impact on the
firms’ turnover. The coefficient of determination (R2) showed
that the proportion of variation in firms’ turnover that can be
explained by marketing, organisational, product and process
innovations as well as the size of firm is 59%. This implies
that there are few other variables that explained the firms’
turnover which are not considered in this paper. These
variables might include strategic behaviour of the firms, large
capital base, and customers’ loyalty among others. However,
these results have been able to show that technological
innovations and non-technological innovations have a
significant impact on the turnover of SMEs in manufacturing
sector operating in Nigeria except the organisational
innovation which was not significant. Size of firms of the
manufacturing SMEs have also shown that the larger the
number of qualified employees, the larger the turnover of the
firm.

5. Conclusion
This paper has been able to explore the concept of
technological and non-technological innovations in Nigerian
manufacturing SMEs. The paper showed the relationship
among technological innovation (product and process), nontechnological innovation (marketing and organisational), size
of firm and firms’ turnover. Based on the outcome of the
study, it can be concluded that product, process and
marketing innovations as well as the size of firms with pvalues of 0.0782, 0.0405, 0.0885 and 0.0005 respectively
have significant impact on SMEs turnover at 10% level of
significance while organisational innovation with p-value of
0.7351 was not significant. It becomes necessary for SMEs in
the manufacturing industry to intensify their innovation

American Journal of Business, Economics and Management 2016; 4(4): 75-88

activities so as to create a competitive environment which
will further improve their turnover and profitability. The
firms are encouraged to spend more on research that relates
to the improvement of their products, production process,
marketing activities as well as employing high quality
members of staff to enhance their productivity. Any
enterprise that refuses to engage in innovation activities will
find it very difficult to compete with its rivals in the industry.
Nigerian government can provide tax rebate and other forms
of incentives for the SMEs that engage in both technological
and non-technological innovations so as to break even in the
short run. Therefore, the paper concludes that technological
and non-technological innovations as well as size of the firm
are vital for SMEs in Nigeria to grow and achieve
profitability.
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