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This paper examines the nexus between innovation and employment growth. In contrast to most studies that employ data
from technologically advanced economies, the study uses well-documented data from a leapfrogging and catching-up
economy in sub-Saharan Africa. We find a positive relationship between process innovation and employment growth
among Nigerian manufacturing and services firms from 2005 to 2010. Furthermore, product innovation is also
positively related to employment growth in manufacturing. This study’s peculiarity is that innovative firms’ ability to
grow rely on their operations in regional and export markets, respectively. Our study contributes to the understanding
of innovation and firm development in emerging economies.
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Introduction
Entrepreneurship and innovation are widely considered
the most effective tool to stimulate an economy. In par-
ticular, the effect of innovation on employment has been
the subject of much debate since the industrial revolution
(Schumpeter 1934, 1942; Aghion and Howitt 1992;
Baumol William 2004; Soete and Stephan 2004; Mokyr
2010). There are several studies on developed economies
on the relationship between innovation and employment
growth.1 While empirical evidence points to product inno-
vation as having a positive effect on employment, process
innovation sometimes has a job displacement or destruc-
tion effect (Vivarelli 2015; Piva and Vivarelli 2018). Sig-
nificant empirical firm-level studies find a positive
association between product innovation and employment
growth in manufacturing.2

There is only scant literature on the effects of inno-
vation on firm development in developing countries (for
a review, see Monge-Gonzalez et al. 2011; Cicera and
Sabetti 2016; Avenyo, Konte, and Mohnen 2019;
Okumu, Bbaale, and Guloba 2019). The lack of research
on developing countries is surprising for several
reasons. First, the innovative activity can enhance the
absorptive capacity of firms (Cohen and Levinthal
1989) which, in turn, also positively impacts on the inno-
vative potential of regions these firms are operating in
(Maskell and Malmberg 1999). By this, the innovative
activity also increases the human capital basis of a
region. Thus, innovation processes and innovative firms
could be a ‘nucleus’ for catching-up and mastering the
transition toward knowledge-based development in devel-
oping countries.

Furthermore, successful innovative firms could also
become ‘anchor firms’ for the emergence of regional
innovation systems (e.g., Feldman and Desrocher 2003).
At the same time, many developing countries are

marked by instability in the macroeconomic and insti-
tutional framework conditions. Thus, an assessment of
innovation and firm development also reveals whether a
positive relationship between both requires stability in
framework conditions. Thus, investigating developing
countries that face instability also enhances our under-
standing of institutions’ interplay, stage of development,
innovation, and firm growth.

Our work contributes to the literature because, in con-
trast to most studies that employ data from technologi-
cally advanced economies, it uses well-documented data
from a leapfrogging and catching-up economy. In the
empirical analysis, we use a two-wave cross-sectional
innovation dataset of 1359 manufacturing and services
firms for Nigeria. Nigeria is also an interesting case for
studying the relationship between innovation and
growth in an unstable macroeconomic and institutional
environment. The country had to grapple with several
socio-economic challenges in recent years.

While studies on innovation and employment growth
have much been researched in developed economies, most
notably, OECD member countries, there is a paucity of
studies regarding developing countries, particularly
countries in Africa’s sub-Saharan region. Also, one
might think the study on innovation and employment
growth has been exhaustive because of the vast nature
of research, exclusively about developed economies.
Being that innovation in most developing countries has
just begun to grow; the study of this kind becomes rel-
evant to identify the dynamism and how these developing
economies can learn from the developed ones.

Considering the complexity of growth within firms,
and its unpredictability, the phase of research continually
evolves. Scholars tend to move in the trend to improve on
the flow of knowledge and its documentation. In develop-
ing region of Africa, where closeness to technological
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frontier has been a significant barrier to their ability to
compete with core firms in Europe and OECD countries,
the state of technology tends to have taken a positive
direction. To this effect, investigating the impact of inno-
vation dynamism on the growth patterns of firms becomes
essential. Although this study does not explore the techno-
logical impact of innovation on employment growth
because of a fundamental limitation from the dataset, it
establishes a relationship between innovation and
employment growth for manufacturing and services
firms, with keen peculiarity to market heterogeneity. We
believe these areas could appeal significantly to policy
relevance in alleviating unemployment growth from the
purview of firms’ contribution.

Scholars and policymakers have profoundly con-
sidered firms’ growth as an essential element of the
economy (Stiglitz 2011; Stiglitz, Lin, and Patel 2013;
Lundvall and Lema 2014). The growth in the sphere of
employment is far more essential for a country like
Nigeria that continually witnesses an increasing unem-
ployment rate trend. The recent economic downturns
have worsened the situation for the country. With increas-
ing youth unemployment, which has incited several social
vices, its government remains culpable because of its
narrow focus on a mono-economy. To alleviate the unem-
ployment situation, private firms, especially the innova-
tive-minded ones, have a huge role. While this remains
true, our study reveals country-specific results in this
area that may inform essential actors in the innovation
arena and the government on improving innovation com-
petencies of the country for a positive gain to the
economy.

The remainder of the paper is as follows. We provide a
review of key findings from the empirical literature
regarding innovation and employment (Section 2). In
section 3, we introduce the empirical setup, which
includes a description of data and variables. We present
the econometrics approach in Section 4. Section 5 high-
lights the findings. We discuss and conclude the paper
in Section 6.

Key findings of previous literature
While product innovation may signify the development of
new firms and new sectors hence new jobs, process inno-
vation may displace labour and create technological
unemployment (Vivarelli 2015). In the study of Meghir,
Ryan, and van Reenen (1996), using the panel data for
600 manufacturing firms shows that technological
change’s employment effects are positive. The effect is
evident in output and cost adjustment while there is no
evidence for changes in factor intensities. Van Reenen
(1997) finds a positive impact of product and process
innovation on employment using 596 British firm-level
data from 1978 to 1982. When both innovation types
are separated, product innovation shows significant and
higher employment effect than process innovation.
Smolny (1998) also indicates that innovative firms show
higher capacity utilization and employment growth than
non-innovative firms in his study of West Germany man-
ufacturing firms.

Meriküll (2010), also finds a positive association
between innovation and employment growth at the firm-
level while the net effect at industry level disappears.
The results confirm a substantial effect of process inno-
vation on employment in medium and low-tech indus-
tries. Lauterbach and Benavente (2008), in a similar
study for Chile, using firm-level micro-data, find that
product innovation impacts employment positively and
significantly, but evidence is not found for process inno-
vation when they control for investment and sectoral
specificity. Monge-Gonzalez et al. (2011) also find a sig-
nificant and positive relationship between product and
process innovations and employment growth in a firm-
level analysis for Costa Rican firms. The study finds evi-
dence for significant differences in impacts by firm size
and labour skills. The study further shows that in-house
innovation contributes to employment growth more than
imported innovation.

Castillo et al. (2011) in their study with a specific
focus on policy support for product and process inno-
vation, show that with support for both forms of inno-
vation-related activities in Argentina, firms create more
and better jobs. Hall, Lotti, and Mairesse (2008) show
the empirically lower contribution of product innovation
to employment growth in a study of Italian firms. Even
though as most studies account for a positive relationship
between innovation and employment, a few studies show
that innovation does have a negative impact on employ-
ment growth (see Zimmermann 1991; Brouwer, Klein-
knecht, and Reijnen 1993; Antonucci and Pianta 2002;
Evangelista and Savona 2003; Calvino and Virgillito
20183).

In the case of Africa and other developing regions,
there are few or no studies in this regard, although
studies have been documented regarding the sources,
determinants, and barriers to innovation in Africa (see,
e.g., Egbetokun et al. 2016; Medase 2019; Medase and
Barasa 2019; Medase and Abdul-Basit 2020). This
study aims to fill the gap pertaining to developing
countries, especially in sub-Saharan Africa, regarding
innovation and employment growth. In examining the
relationship between innovation types and employment
growth amongst Nigerian firms, we are interested in
answering whether innovation triggers firm-level employ-
ment growth, considering firms’ different markets. Also,
we want to know whether employment growth is linked
differently to innovation types pursued by firms across
services and manufacturing, respectively.

Empirical set-up
Background
We have employed a well-structured and documented
dataset on manufacturing and services firms for Nigeria
for our investigation. Nigeria is a typical example of a
developing catching-up economy (Uwakaeme 2015).
The previous literature on innovation in Nigeria empha-
sizes its effect on employment (see, for instance, Egbeto-
kun and Siyanbola 2011; Egbetokun, Adeniyi, and
Siyanbola 2012; Medase and Barasa 2019). As identified
by Ilori, Oke, and Sanni (2000), the process involved in
the new product development (NPD) requires time and
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huge resource commitment, which are in a real sense
deficient in Nigeria. It is further confirmed by Egbetokun
et al. (2009) that SMEs choose to venture into incremental
innovation because of strategy specificity and resource
availability. Indeed, many firms are springing up in
Nigeria and Africa in general. Still, resource deficiency
and unfavourable business environments make them less
innovative than their counterparts in developed countries,
limiting their international competitiveness and perhaps
stimulating employment generation. We describe the
data structure and provide detailed explanations of our
variables in subsequent paragraphs.

Data
We utilize the Nigeria Innovation Surveys (NIS) for our
analysis. The survey includes firm in the manufacturing
and service sectors, respectively. It is a combined cross-
section data gathered from 2005–2007 to 2008–2010.
The dataset has a total of 1359 observations. The inno-
vation measurement in the data aligns with the Oslo
Manual (OECD/EUROSTAT 2005) and most global stan-
dards. It also shares fundamental questions with the Com-
munity Innovation Surveys [CIS] of Europe. It is a
random sample based on firms’ list with at least ten work-
forces gotten from NNBS and NSE.4 The Stock Exchange
list contains only formal firms, while the NBS list
includes formal5 and informal6 firms (Medase 2019). It
is worthy of recognition that firms’ exit rate is unusually
high in Nigeria. Proportional probability is employed to
choose the final sample. In many instances, some of the
chosen firms no longer existed. Missing firms were
replaced with others in a similar sector and location.
The first and second waves were in 2008 and 2011, with
an early sample of 1500 firms. One thousand three
hundred fifty-nine firms (1359) were contained in the
final sample.7 The combined cross-section dataset has
some particular attributes that distinguish it from some
innovation surveys and has a response rate of 54% (see
Egbetokun 2017).

Dependent variable
The survey asked firms directly for the total number of
employees from 2005 to 2007 for the first wave and
2008–2010 for the second wave. In our measurement of
the dependent variable, we use total staff from both
waves of the survey. We determine the growth by dividing
the total number of employees for 2007 by 2005 if the
survey year was 2008 and, divided the total number of
employees for 2010 by 2008 if the survey was 2011.
Some related studies that employ similar dependent vari-
able to measure job creation or employment growth
include Zimmermann (2009); Goedhuys and Sleuwaegen
(2010); Bogliacino and Pianta (2010); Meriküll (2010);
Bogliacino and Vivarelli (2012); Lucchese and Pianta

(2012); Avenyo, Konte, and Mohnen (2019); Okumu,
Bbaale, and Guloba (2019).

Furthermore, we show in Table 2 the employment
growth for both waves of the survey in 2008 and 2011,
respectively. While in 2008, employment growth stands
at 13%, we observe an increase in 2011 to 26%. We
observe an increase in employment growth from 2008
to 2011, product and process innovative firms decline in
2011 from 57 % to 52% (product innovation); 64% to
61% (process innovation). Similarly, we compute the
employment growth at the different quantiles across the
distribution. Table 1 represents the employment growth
distribution at the 10th, 25th, 75th and 90th quantiles.
The average employment growth is 19.1%, while the
median growth stands at 8.0%. From Table 1, we
observe that firms grow across different quantiles of the
distribution. Firms in 10th and 25th quantiles rather
shrink than those in the quantiles’ median and upper dis-
tribution. The choice of quantile regression is further con-
firmed in Table 1.

Figure 1 demonstrates the empirical Cumulative Dis-
tribution Function (CDF) of our dependent variable: the
logarithm of total staff showing a relatively symmetric
representation. The 10th, 50th and 90th are approximately
6, 8 and 10 on the logarithm scale.

Independent variables
This study examines the link between innovations and
employment growth. The survey asks top managers if
they introduced new or significantly improved goods
and services in the last three years for product innovation.
A few studies use this innovation measure (e.g., Medase
2019; Medase and Barasa 2019). Comparably, firms
reported having introduced any innovative manufacturing
products or offered services, indicating process inno-
vation (Medase 2019). New implies new to firms that
portray technology diffusion, comparatively distinct
from those new to the market.

The NIS aligns with the Community Innovation
Survey (CIS) that asks similar questions regarding
firms’ innovativeness. NIS asks top managers if the estab-
lishment introduced any new or significantly improved
goods or services regarding product innovation. The
goods or services do not need to be new to the market
but could be new to the enterprises. Goods refer to tangi-
bles assets as smartphones, furniture, or packaged but
downloadable software. On the other hand, services
refer to intangible such as retailing, insurance, educational
courses, or travel consulting.

Process innovation refers to implementing a new or
significantly improved production process, distribution
method, or supporting activity. Following CIS, the inno-
vation must not be new to the enterprise, and they need
not be new to the enterprises’ market. We measure the
two innovation types as dummy variables. It takes ‘1’ if

Table 1: Distribution of employment growth.

Mean 10% quantile 25% quantile 50% quantile 75% quantile 90% quantile
Employment growth rate (in %) 19.1 −29.2 −8.0 8.0 32.2 40.4
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the firm has introduced a product innovation and ‘0’
otherwise. The same applies vice versa to process
innovation.

Control variables
Firm age is considered important for innovation-
employment growth relationship in the scholarly litera-
ture (Huergo and Jaumandreu 2004; Ouimet and Zaruts-
kie 2014; Coad, Segarra, and Teruel 2016), and to create
innovation (Anderson and Yoshihiro 2013; Medase
2020). However, these empirical studies show inconclu-
sive findings on the impact of a firm’s age on innovation.
We control for firms’ initial size by the log-transformed
of full-time permanent workers in 2005 and 2007. de
Jong and Vermeulen (2006) and Huynh and Petrunia
(2010) use this measure and find that firms’ initial size
is essential to performance. We operationalize firm
age by subtracting the year firms began activities from
the survey year; then we log the outcome (Medase
2019).

In the survey, there are two sector classifications:
manufacturing firms and services. Sector specificity also
plays an essential role in innovation performance
(Brouwer and Kleinknecht 1996; O’Sullivan 2006). We
run separate regressions for service and manufacturing
firms. Based on diversity in firms’ innovativeness across
industries (Leiponen and Helfat 2010), we include a set

of industry controls built on the two-digit level NACE8

industry code in a robustness check.
There are eight (8) different markets for the firms to

trade their products and services in the survey. We dis-
tinguish between firms being active only in the local
market, at the national level, within Africa
(ECOWAS9 and other African markets), and worldwide
by including dummy variables. We regard exporting
activity as a quality characteristic of firms. We also
control for location.10 Finally, we control for year-
specific-effects.

Descriptive statistics
Table 2 shows that 55% of the firms introduced product
innovations, while 63% introduced process innovations.
The share of firms that introduced product-related inno-
vations in the manufacturing and services sector is 55
and 54%, respectively. Similarly, for a share of firms
that introduced process-related innovations in manufac-
turing and service, we observe 64 and 61%.

On average, 41% of the firms are situated in Lagos,
and 65% belong to manufacturing. On average, 49% of
the firms obtain sales by trading their products only in
the national market, which relates to the entire market
in the 36 states of the federation including the Federal
Capital, Abuja. We also observe that 11% of the firms
obtain sales as they trade their products within the
ECOWAS sub-region and other African countries.
Similarly, we observe that firms do not only trade or
obtain sales within the country of operation and
other African countries, 6% of the innovative firms
also export their products and services to foreign
markets.

Econometric approach
To investigate the employment effects of innovation, we
run OLS and quantile regressions, respectively. Zimmer-
mann (2009) and Goedhuys and Sleuwaegen (2010) use
the quantile regression for a similar study. The quantile
regression models the association between innovation
and employment growth at different quantiles of the
employment growth distribution rather than just the
mean effect of innovation (Koenker and Bassett 1978; Fit-
zenberger, Koenker, and Machado 2002; Yu, Lu, and

Table 2: Descriptive statistics of estimation variables.

Variables Mean S.D. Min Max
Product innovation 0.55 0.5 0 1
Process innovation 0.63 0.48 0 1
Employment Growth (2008) 0.13 0.44 −2.52 2.4
Employment Growth (2011) 0.26 0.50 −2.53 4.61
Employment Growth(overall) 0.19 0.47 −2.53 4.61
Initial size 5.11 0.63 4.61 9.62
Firm age 2.56 0.87 0 5.02
Manufacturing 0.65 0.48 0 1
No sale beyond State Market 0.33 0.47 0 1
No sales beyond National Market 0.49 0.5 0 1
Sales within African Market 0.11 0.32 0 1
Export (Sales Abroad) 0.06 0.24 0 1
Year Dummy 0.46 0.5 0 1
Location (Lagos) 0.41 0.49 0 1

Figure 1: CDF of log total employment.
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Stander 2003).11 So, our motivation for the choice of the
quantile estimation techniques stems from the fact that
OLS can be inefficient if the errors are highly distributed,
quantile regression is more robust to non-normal errors
and fat tails. We can also determine the covariate’s
impact on the dependent variable’s whole distribution
and not just conditional means. Equation (1) below rep-
resents the estimation model, while Equation (2) defines
the quantile regression specification.

lnDEmpi = a1 + a2Innoi + a3Xi + mi (1)

lnDEmp represents the dependent variable, which cap-
tures the growth of natural logarithm of the total
number of establishments’ employees. The subscript i
represents the firms. Inno denotes the different forms of
innovation (product and process) introduced by firms as
independent variables, while X represents the vector of
control variables and µ the error term. Standard errors
are adjusted for 40 clusters in industry and year. We
also perform a multivariate test of each model’s mean of
variance inflation factor (VIF).12

The quantile regression estimator for quantile q mini-
mizes the unbiased function:

Q(bq) =
∑N

i:y
i≥X ′

i
b

q|yi − X
′
ibq| +

∑N

i:yi≥X ′
i b

(1

− q)|yi − X
′
i bq| (2)

The function is minimalized by a simple approach ver-
ified to produce a definitive number of iterations. While
the estimator is evidenced to be asymptotically regular
with a methodical VCE, we estimate the multivariate
regression of the quantile 0.5 with analytical standard
and obtaining the Variance-Covariance Estimator
(VCE).

Empirical findings
Main analysis
The descriptive statistics and correlations are reported in
Tables 2 & A3, respectively. Table 3 shows that product
and process innovation are positively related to employ-
ment growth in manufacturing. While in service, we
observe a significant and negative effect of products in
service with employment growth, it is positive and signifi-
cant for process innovation in service. The effect shows
that product and process innovation in the manufacturing
firms increases the likelihood of employment growth by
8% (column 2, Table 3) and 10% (column 4, Table 3),
respectively. Although product innovation in service
decreases the potential employment growth by 10%
(Column 1, Table 3), process innovation in services
increases the likelihood of employment growth by 14%
(Column 3, Table 3).

There is a significant and positive effect of process
innovation in services when not controlling for 2-digit
industry dummies (Models 1–4, Table A1). The results
on innovation look similar to those of Table 3 when not
controlling for markets where firms are active and exclud-
ing industry dummies (Models 5–6, Table A1).

The results confirm the negative size- and age-growth
associations resulting from a learning process in the initial
years of operation; when firms realize their exact effi-
ciency and grow until they reach a minimum efficient
scale (Cabral 1995; Coad 2009). Interestingly, there is a
significant growth markup for companies that trade
across the African borders. In columns 2 and 4, Table 3
shows that trading across the African borders is associated
with an increase in employment growth by 23% and 22%,
respectively for service firms that introduce the product
and process-related innovation.

Robustness check and extension
In Table 4, we perform a robustness check by introducing
product and process innovation jointly. Both are posi-
tively associated with employment growth in

Table 3: The relationship between product/process innovation and employment growth.

(Model 1) (Model 2) (Model 3) (Model 4)
VARIABLES Product Service Product Manufacturing Process Service Process Manufacturing
Innovation −0.097* 0.076** 0.139** 0.100***

(0.055) (0.032) (0.058) (0.036)
National Market −0.010 0.030 0.036 0.022

(0.069) (0.037) (0.059) (0.037)
African Market 0.005 0.100* 0.148 0.090

(0.103) (0.059) (0.112) (0.060)
Export Market 0.328 0.229* 0.290 0.218*

(0.199) (0.121) (0.190) (0.120)
Initial Size −0.150 −0.117*** −0.152 −0.114***

(0.108) (0.025) (0.101) (0.025)
Firm Age −0.100** −0.075*** −0.094** −0.072**

(0.048) (0.028) (0.046) (0.028)
Constant 1.582*** 0.803*** 1.276*** 0.750***

(0.485) (0.140) (0.481) (0.143)
VIF 1.52 1.37 1.54 1.38
Observations 293 585 289 582
R-squared 0.187 0.110 0.189 0.115

***p < 0.01, **p < 0.05, *p < 0.1.
Note: Industry dummies included in the estimation. The models control for location (Lagos) and year-specific effects. The robust standard errors in
parentheses are clustered at the level of year and industry.
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manufacturing, like in the main analysis. Interestingly, the
results for services contrast with Table 3. So, process
innovation is positively related to growth while there is
a negative effect of product innovation.

To further explore this issue, we run models where we
insert variables that separate firms in those that do (a) only
product, (b) only process and (c) both innovative activities
(Models 3 & 4, Table 4). We also consider the manufac-
turing and service sectors, respectively. In this analysis,
the reference group is not involved in any type of inno-
vation activity. The models show that process innovation
is positively related to employment growth compared to
firms that are not engaged in innovation activity. There
is no statistically significant relationship for other combi-
nations of innovation activity. Altogether, the results of
Tables 3 and 4 show that process innovation is positively
related to employment growth among manufacturing and
service firms. Product innovation is positively related to
employment growth in manufacturing (Tables 3 and 4)
while this finding does not hold when specifically compar-
ing to non-innovating firms (Models 3 & 4, Table 4).
Product innovation in services is negatively related
to employment growth in one of the specifications
(Table 4). This result is, however, not robust across
models. We perform our final robustness check by con-
trolling for the percentage of sales from new to firms
and new to markets goods or service. Also included as a
control is the percentage of sales from unchanged good/
services (Table A2).

Quantile regressions
We also perform quantile regressions for our baseline
analysis (Table 3) to investigate different innovation
effects along employment growth distribution. The
results are illustrated in Figures 2–5. According to these

results, product innovation is not related to employment
growth across manufacturing firms in the lower and
upper quantiles of the growth distribution. In comparison,
there is only a positive influence of process innovation in
the lower quantiles. The findings suggest that innovation
is not associated with rapid firm growth. Product inno-
vation does not make a difference to firm development
among declining firms, while process innovation posi-
tively affects such firms’ development trajectories.
Process innovation is positively related to employment
growth across service firms in the medium quantiles. It
shows that process innovation can be conducive to firm
growth in this sector as well. In Appendix B, we also
provide the quantile regression graphs illustrating the
effects of product, process innovations, and the combi-
nation of both innovations on firm-level employment
growth without reference to sectoral differences
(Figures 2–5).

Discussion and conclusion
Although innovation is widely considered an indispensa-
ble source of productivity and growth, assessing its
association with employment in developing countries,
especially sub-Saharan Africa, remains principally
vague. Our study examines the relationship between
(product and process) innovations and employment
growth amongst Nigerian firms using a well-documented
dataset within the manufacturing and services sectors. We
run separate regressions for both manufacturing and
service firms. The distribution of employment growth
across the different quantiles is observed with the
graphs and regression coefficients. The results reveal a
positive association between product and process inno-
vations with employment growth in manufacturing but
significantly negative for products in service and

Table 4: The relationship between product/process innovation (OLS and Qreg).

(Model 1) OLS (Model 2) (Model 3) Qreg (Model 4)
VARIABLES Manufacturing Service Manufacturing Service
Product Innovation 0.055** −0.117** 0.100* −0.110

(0.021) (0.049) (0.052) (0.075)
Process Innovation 0.048** 0.234*** 0.234** 0.372**

(0.023) (0.049) (0.095) (0.136)
Product & Process Innovation −0.230* −0.217

(0.127) (0.149)
National Market 0.039 0.039 0.030 0.039

(0.024) (0.046) (0.048) (0.057)
African Market 0.076** 0.031 0.090 0.095

(0.038) (0.085) (0.057) (0.120)
Export Market 0.215** 0.135* 0.233** 0.333

(0.088) (0.073) (0.112) (0.229)
Initial Size −0.082*** −0.035 −0.114*** −0.143

(0.014) (0.043) (0.022) (0.111)
Firm Age −0.075*** −0.121*** −0.074** −0.105**

(0.015) (0.028) (0.027) (0.043)
Constant 0.640*** 0.785*** 0.769*** 1.378**

(0.087) (0.227) (0.111) (0.489)
VIF 3.63 4.65 1.87 2.11
Observations 579 283 579 283
R-squared 0.08 0.148 0.125 0.253

***p < 0.01, **p < 0.05, *p < 0.1.
Note: Industry dummies included in the estimation. The models control for location (Lagos) and year-specific effects. Models 1 &2 are performed with
OLS and Models 3 & 4 with Quantile regression. The robust standard errors in parentheses are clustered at the level of year and industry.
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significantly positive for process innovation in the service
sector. Process innovation’s positive effect is remarkable
since this finding contradicts the hypothesis that process
innovation often destroys jobs within firms (Vivarelli,
Evangelista, and Pianta 1996; Vivarelli 2015). We under-
stand that growth dynamics does not converge for manu-
facturing and service firms. Our analysis offers more
profound insight into the innovation-employment
growth nexus in that job growth in labour-intensive
sectors will be higher than capital intensive sectors.
Thus, our results are in consonance and dissonance with
several studies conducted within the regions of OECD,
European member countries, and some emerging econ-
omies which we reviewed in Section 2.

Against this background, quantile regressions
reveal that process innovation’s positive effect is preva-
lent in the lower quantiles of the employment growth
distribution. This finding calls for a more nuanced dis-
cussion of the relationship between process innovation
and firm development. Furthermore, there seems to be a
positive effect of process innovation for service firms in
the medium quantiles of the growth distribution. The
positive relationship between product innovation and
growth among manufacturing firms seems to be
driven by firms in the medium quantiles of the growth
distribution.

This study has limitations. The first limitation is the
data’s cross-section nature, which proscribes identifying
the underlying causality between innovation and employ-
ment growth. This study also does not explore the

complexities of skill displacement and other technology-
associated issues beyond the paper’s scope. Nevertheless,
we demonstrate a clear-cut empirical pattern, namely that,
innovation is related to firm growth in a developing
country context. Second, displacement effects and com-
pensation mechanism are essential areas of attention
when researching innovation-employment growth nexus.
However, displacement effects require different argu-
ments and empirical consideration that our data does not
support. With more informed dataset, future studies
could consider these areas in developing countries.

Our findings demonstrate the importance of inno-
vation for firms’ growth in Nigeria, but several factors
still impede their growth. These factors include but are
not limited to lack of funds to invest in innovative activi-
ties, insecurity, decay, uneven development of infrastruc-
ture; lack of cooperation, which reflects universities’ poor
state to initiate research for entrepreneurship and develop-
ment. Considering the rising unemployment, and the
weak state of the Nigerian economy, what is needed to
stimulate it, is diversification and a considerable amount
of innovation. However, our results offer some policy rel-
evance regarding innovative firms’ support to combat the
increasing unemployment in Nigeria. Another important
area that policymakers could consider as our results
reveal is firms’ opportunity when they trade beyond the
Nigerian borders. Offering a better incentive for firms to
compete internationally could also be an avenue for sti-
mulating the country’s virulent economic situations. As
much as our results focus on private firms’ role, they

Figures 2–5: Quantile regression estimates of coefficient β representing the two innovation types by sectors. Product Innovation for
manufacturing firms (Figure 2), product innovation for service firms (Figure 3); process innovation for manufacturing firms (Figure
4), and process innovation for service firms (Figure 5). The graphs show how the effects of innovation on employment vary by quantiles.
It also indicates how the impacts at various quantiles diverge from the OLS coefficients.
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provide a private-public partnership channel to foster a
prosperous economy for the country.

Our study only establishes a correlation between inno-
vation and employment growth due to the structure of our
data. We suggest that future research addresses this
pattern with panel data to control for unobserved hetero-
geneity among firms. Another possible direction for
future research that could well open a new phase in this
area of study is to find out if the combination or comple-
mentarity of the different innovations also relates posi-
tively and significantly to firm-level job growth as
observed in the individual effects. Also, further study
could address job growth in specific industries.
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Notes
1. For examples, (see e.g., Hall and Heffernan 1985; Vivar-

elli, Evangelista, and Pianta 1996; Tether 2000; Diaz and
Tomas 2002; Evangelista and Savona 2003; Bogliacino
and Pianta 2010; Gunday et al. 2011; Lachenmaier and
Rottmann 2011; Bogliacino et al. 2013; Bogliacino
2014; Harrison et al. 2014; Dachs and Peters 2014;
Cicera and Sabetti 2016; Horbach and Janser 2016).

2. For examples, (see e.g., Entorf and Pohlmeier 1990;
König, Licht, and Buscher 1995; Van Reenen 1997;
Rotmann and Ruschinski 1998; Smolny 1998, 2002;
Greenan and Guellec 2000; Chennells and van Reenen
2002; Garcia, Jaumandreu, and Rodriguez 2005; Hall,
Lotti, and Mairesse 2008).

3. The results were positive for product innovation and nega-
tive for process innovation at firm-level.

4. Nigerian National Bureau of Statistics (NBS) and the
Nigerian Stock Exchange (NSE).

5. This dataset was collected with NEPAD support in con-
junction with the Federal Ministry of Science & Technol-
ogy and National Centre for Technology Management
These are formal establishments employing 10 persons
and above including professional services that employ
less than 10 persons but highly formalized.

6. These are establishments owned by individual or
businesses employing less than 10 or those businesses
operating with little or no structures e.g., those in agricul-
ture and wholesale and retail trade.

7. The observation dropped in our results because a few firms
dropped out due to missing information on some crucial
variables.

8. Food, tobacco, textiles, garments, leather, wood, paper;
publishing, printing & recorded media, refined petroleum
products, chemicals, plastic, plastics and rubber, nonme-
tallic mineral products, basic metal, fabricated metal pro-
ducts, machinery and equipment, electronics, precision
instruments, transport machines, furniture, recycling,
retail, wholesale, Information Technology (IT), hotel and
restaurants, services of motor vehicles, construction, and
transport.

9. This is the regional body of fifteen (15) West African
countries that tends to bring about economic integration
in the region. It is Economic Community of West
African State. It was founded 28 May 1975.

10. Unfortunately, we can only distinguish between Lagos and
other areas. Lagos is one of the largest agglomerations in
Nigeria. Studies have shown both positive and negative
association between agglomeration and innovation per-
formance. For instance, Van Oort (2002) found agglom-
eration as inconsequential to innovation intensity; only
sectoral diversity tends to explain the high degree of inno-
vation. On the other hand, Ferreira, Fernandes, and
Raposo (2017) empirically found that the higher the geo-
graphic closeness of firms to urban areas, the more signifi-
cant their capacity to innovate.

11. The Breusch-Pagan test for heteroscedasticity, justifies the
choice of quantile regression.

12. Since we use quantile regressions for supplementary
results, the test of model fit is uncentered VIF. The
values of the uncentered VIF are also below 5. This
approach dispels concerns regarding multicollinearity in
the models.
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