Noble International Journal of Social Sciences Research
ISSN(e): 2519-9722 ISSN(p): 2522-6789
Vol. 04, No. 02, pp: 25-32, 2019
Published by Noble Academic Publisher
URL: www.napublisher.org

Original Article

Open Access

DEMOGRAPHIC CHANGE AND INDUSTRY-SPECIFIC INNOVATION
PATTERNS IN NIGERIA: THE IMPLICATION FOR KNOWLEDGE
MANAGEMENT PRACTICES
Ololade Grace ADEWOLE1*, Jacob Kehinde OPELE2
1*,2

National Centre for Technology Management (NACETEM), Obafemi Awolowo University, Ile-Ife, Nigeria
Received: 11-Dec-2018, Revised: 16-Feb-2019, Accepted: 22-Feb-2019, Published: 27-Feb-2019

Abstract: The demographic change in Nigeria has posed a new challenge to individuals, groups and the
government, this is because the change is skewing towards the young population of working age groups who are
unemployed because of low emphasis on the significance of innovation and knowledge management practices
among the decision making entities in Nigeria, as a result, many young Nigerians are increasingly frustrated due to
lack of job opportunities despite their intellectual accolades. This study employed a survey design. Data was
collected by means of the primary source with the aid of a questionnaire administered to 450 engineers and scientists
in the industrial sector of Nigerian. Data analysis involves the use of descriptive statistics. The results show that
engineers and scientist within the ages of 15-29 years produced less publication, introduced fewer products/service
innovation and produced fewer prototypes. The study also showed that the respondents introduced a few
technological innovations due to inadequate exposure to innovation activities within their sector. It was concluded
from the study that low level of innovative productivity among Nigerian Engineers and industrial scientists will not
only pose a threat to the future technological growth and innovation potential of the scientist and engineers but will
lead to underdevelopment in the country. It was recommended that a strong collaboration between industry and
academicians will help to integrate and annex the country knowledge asset who are products of an educational
institution into the industry for sustainable economic growth and development. It was recommended that this will
foster the culture of knowledge creation, knowledge sharing, knowledge dissemination, knowledge utilization and
knowledge application which are all product of the minds and innovations.
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1. INTRODUCTION AND LITERATURE REVIEW
The world is in the midst of a major demographic transition not only in population growth but also
in the age and knowledge structure with the share of the young falling while that of the elderly rising
(Abyad, 2018; Manfredi and Williams, 2004; Smith, 2016; World, 2004). This demographic change is not
peculiar to only developing nations; rather, it is a global phenomenon that has been reported in the
literature. (Horn et al., 2018). In the developing countries, demographic transition is less advanced and
working-age populations are increasing. On the contrary, in many developed countries, the aging process
is already well underway and this change is having a devastating effect on the growth of economy both in
terms of knowledge structure and in the political structure of the economy. Older people in the developed
countries now lead healthier lives than at any time in the past, which allows them to continue to contribute
to the society even beyond the official age of retirement (Peters et al., 2010). Despite the uncertainty of
demographic projections, the broad trends just described appearing to be well established in the literature
(Marziano et al., 2015). Implying that, some event would have lapsed before their consequences for
macroeconomic behavior are fully manifested. Thus, if the economic implications of these demographic
changes are judged to be significant, policymakers will have the opportunity to respond ahead of time,
although this window of opportunity is closing fast, particularly for the developing countries where the
demographic transition is of highest concern.
In Nigeria, the population growth rate has stabilized at 2.83% while infant mortality has reduced.
The estimated growth rates of the population for 2000-2010 and 2010-2025 is expected to reduce to about
2.70 and 2.60 (NBS., 2009). The population in Nigeria is expected to increase from 88.517 million in
1991 to about 219.165 million by the year 2025, representing an increase of 248% over the years (extract
from Nigeria Water Resources Master-plan Study Report). This population projection is an indication for
advance planning both in the economy and in the nation’s knowledge institutions. It has been documented
that, advancement in knowledge and technology is responsible for demographic transition in many
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countries. Knowledge application is now regarded as the currency of the 21st century. Thus, nations need
to develop sustainable strategies for the effective management of their knowledge assets. This will
enhance job creation for the youths and unemployed, effective knowledge management will enhance
economic diversity, environmental sustainability and social sustainability which are the main ingredient of
any sustainable development. Besides, technological progress remains a critical key determinant of
economic growth and development (Border et al., 2017; Chongsuvivatwong et al., 2011). The
technology consists of innovations and the knowledge needed to use them in production (Romer,
1986;1987; Romijn and Albaladejo, 2002).
In one of his studies, Southern et al. (1993) noted that: "When a nation feels that its standard of
living is threatened, efforts to provide universal access to education may be traded off in favor of
exploiting talent. Most developed countries now talk about the fourth industrial revolution after
mechanization, electrification, and automation (Wolf et al., 2018). That revolution is the knowledge
economy that has saturated the countries of the world. The knowledge economy has placed so much
emphasis on the use of knowledge for economic change. Nigeria is such a country that is endowed with
knowledge in different sectors of the economy. While it is not unlikely that the policymakers are aware of
the significance of knowledge management practices in sustainable development, it is difficult to ascertain
the extent to which they place adequate emphasis on the application of knowledge management practices
in the management of the demographic change. The current study argued on the urgent need for
knowledge creation, knowledge sharing, knowledge dissemination, knowledge utilization and knowledge
application which are all product of the minds and innovations.

2. STATEMENT OF THE PROBLEM
Report of the Nigeria Bureau of Statistics revealed that demographic transition in Nigeria is
favoring the youth under 30 years of age (NBS 2009). Hitherto, many young people are increasingly
frustrated with the lack of job opportunities which has reduced their quest for acquiring new knowledge
demanded in the labor markets due to their changing circumstances. This situation is not different from
what is happening elsewhere across the globe. Since the workforce necessary to devise and manufacture
industrial products and services has to be recruited from these young generations, innovation contests
seem to be a very suitable method to finding solutions to these challenges by integrating those affected by
demographic change into the development of innovative products and services (Frey and Osborne, 2016).
The word now operates in a knowledge-driven economy where knowledge has become the singular
currency of our time. Unfortunately, the key question at this juncture is whether the young population has
enough talents to sustain the knowledge and innovation process in Nigeria industrial sector in the light of
the changes brought about by demographic transition in Nigeria.

3. THE OBJECTIVE OF THE STUDY
This study seeks to:
1. Determine the age distribution of innovative productivities of engineering employee and
Industrial scientists in Nigeria;
2. Assess the innovative productivity of an engineering employee and industrial scientist;
3. Examine the relationship between age distributions and innovative products of engineering
Employee and industrial scientists;
4. Determine age specificity for innovative productivity among Nigeria firms; and
5. Determine the implication of demographic changes for Nigerian industries.

4. METHODOLOGY
The study employed a descriptive survey design. Data was collected by means of a questionnaire.
The questionnaires were administered to 450 engineers and scientists in the industries sector of the
Nigerian economy. A random stratified sample by sector and size of enterprises with appropriate strata
weights was used to select firms from the National Bureau of Statistics (NBS) Business Directory and
Nigerian Stock Market trade list. Questions were asked about sex, year of birth, year of first innovation,
year of last innovation, the area of work, and the total number of innovation in the course of their career
progression. The number of years of first innovation, last innovation, and a total number of innovations of
an engineering employee, industrial scientists, firms or industries throughout the year was used as an
indicator for inventive capacity. The selection criterion for the firms was based on their main activities
according to the International Standard of Industrial Classification, version 4.0 (ISIC 4). Data collected
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were analyzed/transcribed using descriptive and inferential statistics. The results involve the use of
descriptive non-parametric statistics. That is, a large part of the results was devoted to describing the
phenomenon using graphic illustration as well as the table of frequency counts and percentage
distribution.

5. RESULTS AND DISCUSSION
Figure 1. Distribution of Age and Sex of the Respondents.

Source: Field survey
Figure 2. Respondents Educational level

Source: Field survey

Figures 1 and 2 shows that 59.4% of the respondents’ age between 30-45 years. More than twothirds 76.8% were male. The highest percentage of the respondents, 59.5% were first degree holders
(BSc/HND), 25.3% others had Master degree, 7.8% had Ordinary National Diploma, while 11.5% had
bagged doctoral degree. This suggests that Nigeria has a great plus of becoming one of the top 20
economies of the world. This is simply because the country is endowed with young minds who have
understandings in the fields of science and technology that are key to economic growth and development.
Unfortunately, the decision makers have failed to make the best of these knowledge workers for
productive engagement; instead, they have encouraged them to be wasted in the wilderness of
unemployment.
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Figure 3. Distribution of Respondents based on International Standard of Industrial Classification

Source: Field survey

Figure 3 shows that respondents from the manufacturing sector accounted for the highest percentage
21.8%, followed by professional, scientific and technical activities 11.5%, Human health and Social work
activities 8.3%, Education 7.5%, Information and Communication 7%, Wholesale, Retail trade and Repair
of motor vehicle 7%, Agriculture, Forestry and Fishing 5.3%, Accommodation and Food service activities
4.5%, Construction 3.8%, Other activities 3.5% and Real Estates 3.3%. The graphs show a wide
distribution of scientist and engineers in Nigeria across the economy.
Table 1. Job Characteristics of Engineers and Scientists
Parameters
Frequency (Percentage)
Respondents whose job are in-line with their qualification
Yes
291 (72.8)
No
109 (27.3)
Years of working with the current organization (mean = 4.2 ±4.8)
1-3 years
227 (60.7)
4-14 years
133 (35.6)
15 years and above
14 (3.7)
Ever worked elsewhere before joining their organization
Yes
266 (66.5)
No
134 (33.5)
If yes, in how many organization?
1-2 organizations
195 (74.7)
3 and above
66 (25.3)
Number of years spent with the last enterprise in years (mean = 2.8± 2.7
1-3 years
199 (77.4)
4- 14 years
56 (21.8)
15 years and above
2 (0.8)
Source: Field survey

Table 1 show that more than two-thirds 72.8% have their work in line with their qualification,
66.5% have worked elsewhere before connected to their current jobs. Also, about4% have 15 years of
working experience and above, 35.6% have between 4 and 14 years while 60.7% have between one and
three years working experience. The implication of these results is that the Engineers and Scientists in
Nigeria have worked in diverse organizations and are having diverse job characteristics that can contribute
significantly to the nation’s intellectual growth and development. Besides, some have even worked for
more than one and half decades.
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6. INNOVATIVE PRODUCTIVITY OF AN ENGINEERING EMPLOYEE
AND INDUSTRIAL SCIENTIST IN NIGERIA
Figure 4. Innovative Productivity of Engineering Employee and Industrial Scientists.

Source: Field survey

Figure 4 shows the more than three-quarter 77.8% have not produced any prototype while only
22.3% have produced prototypes, 64% of those who have produced have turned their prototypes into
useful products. Prototype can be defined as the original form of certain thing which has essential
features. The results further show that 11.8% of the respondents have introduced something new or
significantly improved on the existing goods/services in their working place while 88.3% have not. The
results show a need to introduce knowledge management practices into the industry –specific
organizations in Nigeria. The reason for this need is to be able to expose the knowledge workers into
training that will expose them to prototype development.
Table 2. Logistic regression analysis of Innovative capacity of Engineers and Industrial Scientists in Nigeria
Produced prototype
Have scientific
Technological
publication
innovation
Sig
Exp (B)
Sig
Exp (B)
Sig
Exp (B)
Highest level of education
.743
.000*
.002*
Secondary
.998
.000
.998
.000
.076
.134
Vocational / Trade Test
.870
.338
.516
4.463
.999
.251
OND / Technical
.516
.479
.102
.068
.107
.173
HND
.218
.262
.012*
.011
.221
.283
Bachelor's Degree
.330
.353
.100
.087
.226
.289
Master's Degree
.335
.362
.854
.762
.814
.788
Doctoral Degree (RC)
1.000
1.000
1.000
Membership of national or international
engineering/ scientific bodies
Yes
.008*
2.427
.000*
5.231
.587
1.177
No (RC)
1.000
1.000
1.000
Been to abroad for part time/full time
+++
studies
Yes
.589
1.255
.028*
3.289
.054
2.120
No (RC)
1.000
1.000
1.000
Any provision for training and retraining in your organization
Yes
.002*
.288
.035*
5.031
.737
.909
No (RC)
1.000
1.000
1.000
If yes, how many times
.003*
.020*
.462
Once
.558
1.248
.171
2.114
.863
.942
Once in two years
.002*
.263
.073
.358
.325
1.392
Once in five years
.762
1.363
.999
.000
.995
1.006
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Not at all
.246
.469
Others (RC)
1.000
Have you ever won a grant before
Yes
.595
1.470
No (RC)
1.000
Source: Field survey
RC=Reference Category *coefficient is significant at the 0.05 level

.036*

.152
1.000

.277

.534
1.000

.074

8.102
1.000

.020*

.243
1.000

Table 2 shows that the model explains the significant of respondents educational level; career
development such as training and re-training, membership of scientific and Engineering bodies,
International conferences and grants won on innovative productivity of the respondents vis-à-vis:
prototype produced; respondents’ scientific publication and performance of technological innovation.
Technological innovation in this study means product or process innovation ever done by the respondents.
The results show that respondents’ levels of education significantly affect innovative productivity in terms
of scientific publication and technological innovation (P < 0.05 in each case). The model shows no
significant effect of level of education on the production of prototypes. It was shown further that
respondents with lower cadre of educational qualification are less likely than those with PhD holder
(lower odd ratio with respect to Doctoral degree) to produce prototype, have scientific publication or
produce technological innovations. According to the model, respondents with vocational or trade test are
1.3 more likely to produce prototype than those with doctoral degree while the effect of the model on
scientific publications was more pronounced with bachelor degree. Further result of the model revealed
that there is significant effect of being a member of professional bodies on prototype produced and
scientific publication.
The respondents who are members of professional bodies were 2.43, 5.23 and 1.18 more likely to
produce prototype, have scientific publications and produce technological innovations respectively than
those that are not members of professional bodies. Also, the model revealed significant effect of been
studied oversea only on scientific publication. Those who studied abroad are more likely to produce
prototype, have scientific publications and produced technological innovations than those who did not
further their study in abroad. The model further revealed a significant effect of training program on
production of prototypes and scientific publications. Respondents who undergo training are more likely to
produce prototype and have more scientific publication than respondents without training. Finally, there is
significant effect of grants on production of technological innovations. Respondents who won grants are
1.47 and 8.10 more likely to produce prototype and have scientific publications tan the respondents
without grants.
Table 3. Age and Innovative Capacities of an Engineers and Industrial Scientist.
Variables
N (%)
X (SD)
Age at which innovation was introduced first
27.9 (4.9)
before joining the present organization
15-29
23 (65.7)
30-45years
12 (25.5)
Age at which respondents produced their first
prototype
32.5 (5.2)
15-29
19 (25.7)
30-45years
55 (74.3)
Age of respondents when they produced their first
30.0 (6.4)
publication
15-29
28 (40.6)
30-45years
41 (59.4)
Age at which innovation was introduced in the
31.7 (5.9)
present organization
15-29
49 (29.3)
30-45years
118 (70.7)
Source: Field survey

Range
21

23

26

Table 3 shows that 66% of respondents introduced their first innovation when they are at the age
between 15-29 years while 25.5% introduced innovation when they are between the age of 30-45 years.
The mean age of the respondents at which innovation was first introduced is 27.9. Also, larger number of
respondents 74.3% produced their first prototypes at the age between 30-45 years while 25.7% produced
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their first prototypes at the age between 15-29 years. Results further show that respondents who produced
their first publication and introduced innovation in their present organization are within the age of 30-45
years more than those within the age of 15-29 years. The mean age at which respondents had their first
publication and introduced innovations are 30 and 31.7 years respectively. These results indicated that
more publication and innovations were produced by engineers and Industrial Scientist when they are
within the age of 30-45 years.
Figure 5. Factors Hampering Innovation among Engineers and Industrial Scientist in Nigeria firms

Source: Field survey

Figure 5 revealed that cost factors such as lack of finance 43.3%, high costs of innovation 41.5%
and excessive perceived economic risks 24.5% presented the most important factors posing challenges to
innovation activities among Nigerian industries. This was followed by moderate important factors such as
lack of funds within the enterprise or group 19%, limitations of science and technology public policies
19.3%, difficulty in finding co-operation partners for innovation 17.8%, lack of information on
technology17% and the least factors such as lack of information on markets (12.5%), insufficient
flexibility of regulations or standards 12%, burdens of family welfare 10.8% and respondents not stable in
a company 10.5%.

6. CONCLUSION
The findings revealed that Nigeria’s demographic structure is basically a youthful population with
about 40,545,924 within the age range of 15-29 years which constitute about 29% of the total population.
The study was carried out to assess the innovative capacities and challenges of an engineering employee
and industrial scientist; determine the age distribution of innovative productivities of an engineering
employee and industrial scientist, and examine the relationship between age distributions and innovative
products of an engineering employee and industrial scientist. Results obtained from analysis of innovative
capacities of engineers and industrial scientist revealed that level of education, membership of
professional bodies and training of staff significantly affect the innovative productivity of Nigerian
engineers and industrial scientist. Results further showed that lack of finance, high costs of innovation and
excessive perceived economic risks presented the most important factors posing challenges to innovation
activities among Nigerian industries.
Finally, results obtained from the analysis of age distribution and innovative productivity of Nigeria
engineers and industrial scientist showed that engineers and industrial scientist within the ages of 15-29
years produced less publication, introduced least products/service innovation, produced fewer prototypes
and introduced less technological innovations. The study concluded that low level of innovative
productivity among Nigerian Engineers and industrial scientist most especially youthful population can
pose a severe threat to the future technology growth and innovation potential of the country. The outcome
of this research has some important implications for knowledge management practices.
1.

Nigeria urgently needs to develop a strategic action plan for the inclusion of its knowledge
workers in productive activities in the country.
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2. The current study revealed that the young generation lacks innovative capacities that will
promote innovativeness for future technology growth and development. It is therefore pertinent
that government should devote more funds to research and development in the field of science
and engineering where the skills and competencies of its teaming youths can best be utilized,
sponsor more youth to postgraduate studies in the developed economy and organize continuous
training for technical, science and engineering employee in technological innovations, prototype
development, and commercialization.
3. This study underscored a strong need for collaboration between industry and academicians with
a view to integrate and annex the country knowledge assets who are products of an educational
institution into the industry for sustainable economic growth and development. The link
between the industry and the academic will foster the culture of knowledge creation, knowledge
sharing, knowledge dissemination, knowledge utilization, and knowledge application.
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