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Abstract

Enterprise innovation has gained the interest of development policymakers and
scholars as the bases for the industrial development. This study comprehensively
analyzes the drivers of enterprise innovation in developing countries. The study uses
survey data to analyze the determinants of enterprise innovation in Ethiopia using a
multivariate probit (MVP) model. For this study, enterprises were grouped into four
categories: all-sized, large-sized, medium-sized, and micro- and small-sized enterprises.
It appears that engagement in R & D, on-the-job training, and website ownership
significantly determine enterprise innovation. This study, unlike previous studies,
comprehensively analyzes drivers of innovation by considering enterprises in different
sizes and all at the same time. This helps identify factors most relevant for enterprise
innovation at all stage which help policymakers get focused on strategy development.
Based on the findings, further emphasis on engagement in R & D would help
enterprises to become innovative for all categories of enterprises. Furthermore,
strengthening the available formal training and diversifying type of the training
that is related to skills, knowledge, and techniques that help achieve the long-term
objective of the enterprises are worth considering. Enterprises also need to subscribe
to different sites that help learn more and access information.

Keywords: Enterprise, Innovation, Determinants, Multivariate probit, Ethiopia

Background
Innovation is an engine for economic growth of any economy (Abderrezzak et al.

2016; Abdu and Jibir 2017; African Union Commission (AUC) 2014; Mahendra et al.

2015; NEPAD Planning and Coordinating Agency (NPCA) 2014; van Uden et al. 2016).

This is because innovation commitment by a country and/or a firm is often conceptual-

ized as one of the important determinants of enterprise-level productivity gains and

country-level economic growth (Abdu and Jibir 2017). Enterprises are playing a crucial

role in contributing to economic growth of Ethiopia by supporting science, technology,

and innovation activities through research, technology transfer, and diffusion for policy

formulation framework (The Federal Democratic Republic of Ethiopia (FDRE) 2010).

Innovation is very important for enterprises themselves in increasing competitiveness,

creating a value, determining the long-term survival, and raising productivity (Anderson

and Potočnik 2014; Beyene et al. 2016; Nam et al. 2017). The ability of a country to

sustain rapid economic growth, in the long run, also depends on the effectiveness with

which its institutions and policies support the knowledge generation, technological
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transformation, and innovativeness of its enterprises (Ethiopian Science and Agency

Technology (ESTA) 2006).

Governments and donors in the developing countries have shown increasing interest in

promoting enterprise innovations and entrepreneurship to encourage enterprises. This is

due to the potential role enterprise innovation play in the enterprise development for the

industrial and economic development. Enterprises create job opportunities and income

for the youth and poor in a developing country. The impression is that innovation is im-

portant for enterprises to become and remain competitive, to move to higher return activ-

ities, and to grow and graduate to a larger enterprise status, hence creating new

employment and income opportunities. However, the effectiveness of such interventions

by understanding the role of innovation in the growth and development of the economy

depends on determining factors influencing innovation (Abdu and Jibir 2017).

Most business enterprises in developing countries like Ethiopia are small- and

medium-sized and face various challenges including lack of processed technological

information, inadequate training capabilities at technical and vocational education

training (TVET) centers, lack of access to financial and other resources and absence of

consultancy support (FDRE 2010), poor infrastructural base, and unfavorable

government policies which weaken their innovation activities (Abdu and Jibir 2017;

Adebowale et al. 2014; Choi and Lim 2017; Dotun 2015; Egbetokun et al. 2016). It is in-

teresting to observe that despite all the difficulties, a large share of firms can still

innovate in the African context (Egbetokun et al. 2016; Abdu and Jibir 2017).

The greatest challenge to understanding the role of innovation in the growth and de-

velopment of the economy has been lacking meaningful data to determine the factors

influencing innovation. Moreover, there has been a development of new data sources

like the Enterprise Data Survey (EDS) collected by the World Bank which have spurred

many empirical studies, in the developed countries, on the determinants of a firm’s

innovation. Adebowale et al. (2014) argue that some ideas and concepts which have

emerged in the innovation systems community have been derived from specific experi-

ences in rich countries and cannot be universal templates. Perhaps the conclusion to be

drawn from these studies may be misleading, inconclusive, and difficult to generalize to

enterprises in developing countries.

Empirical studies on determinants of innovation by small firms in Africa are relatively

scarce (Abdu and Jibir 2017a; Adebowale et al. 2014). Studies conducted on enterprise

innovation so far suffer from several limitations. First, they focus only on product and

process innovation determinants. The conclusions and policy recommendations derived

from these studies cannot be generalized to other innovation types. This is due to the

fact that what fosters innovation in process innovations may inhibit/not affect

organizational innovations at all. For instance, Stojčić and Hashi (2014) found that cost

factors affect product innovations but do not affect process innovations. The study fur-

ther reveals that firm size fosters new process innovations while it hinders new product

innovations. The implication is that some determinants of innovations are specific to

the type of innovation the enterprises engaged in. Second, enterprises are almost not

homogeneous in size, capability, background, and sector types. Under this circum-

stance, it is impossible to expect the same factors determining innovation of enterprise

(Gebreeyesus 2011). This study reveals that large-sized firms and firms in the manufac-

turing sector are more likely to engage in innovative activities. Similarly, Hashi and
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Stojcic (2013) noted that under different circumstances, firm size could positively/nega-

tively determine innovation. This proves that the “one-size-fits-all” principle does not

work. Third, most of the studies of the enterprise innovation are conducted in the de-

veloped countries which may challenge generalization to the developing countries. As

developing countries deviate from the developed countries in institutional structures

and development infrastructures, it needs due emphasis. This is because the business

environment in which enterprises practice may mask the effect of the different factors

on the innovation of the enterprise.

There is no comprehensive empirical evidence on determinants of enterprise

innovation in developing countries including Ethiopia. The existing few studies in Af-

rica examined the determinants of innovative activity and attributes of innovation

(Gebreeyesus 2011). Given the above research gap, this paper contributes to the narrow

literature on innovations of enterprises in Ethiopia in the following ways. First, it ana-

lyzes not only the determinants of product and/or process innovations but also the de-

terminants of four types of innovations (that is, a new product innovation, a new

method of production innovation, a new marketing innovation, and a new

organizational structure). Distinguishing enterprises into different sizes helps to identify

important factors regarding firms’ size. Second, to address the bias that might arise

from pooling a heterogeneous group of firms, this study tries to investigate the deter-

minants of innovation by classifying enterprises into all-sized, large-sized,

medium-sized, and micro- and small-sized enterprises. Third, contrasting to most of

the earlier studies, this study covers not only manufacturing but also retail services and

non-retail services.

The rest of the paper is organized as follows. The next section presents a brief litera-

ture review. In the third section, the data and method of data analysis is presented. Re-

sults and discussions are discussed in the “Results and Discussion” section. Lastly, the

conclusions and policy implications are discussed.

Literature review

The Organization for Economic Cooperation and Development (OECD) defines

innovation more broadly as the implementation of a new or significantly improved

product (that is, a physical good or service), a process, a new marketing method, or a

new organizational method in business practices, workplace organization, or external

relations (Organizations for Economic Co-operation (OECD) 2010). Enterprise innova-

tions can arise at different points in the development process, including conception, R

& D, transfer of the technology to the production organization, production, and

marketplace usage (Atkinson 2013).

A wide range of factors affects innovation process, including firm size and age, re-

search and development (R & D) efforts, the quality or skill level of managers/em-

ployees, employee participation and motivation, managerial practices and

inter-departmental cooperation and knowledge exchange, factors related to the firms’

network and its interactions with outside organizations, and factors specific to the in-

dustry (Egbetokun et al. 2016).

External market target, capacity building, facilitative support to enterprises, and en-

trepreneur’s characteristics determine the innovation ability of enterprise. Enterprises’
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characteristics such as size of the enterprises (Hadhri et al. 2016; De Mel et al.

2009; Stojčić and Hashi 2014; Zemplinerová and Hromádková 2012) and enter-

prise’s maturity (Zakic et al. 2008) determine innovation of the enterprises. By im-

plication, larger and mature enterprises are more innovative than the smaller and

less mature enterprises.

Studies show that enterprises’ external market target and strategic relation for-

mation determine enterprises’ innovation. Foreign market access for the enter-

prises would help enjoy the large market size for their goods and services and

help earn foreign currency which will have a multiplier effect on their activities.

Strategic relation behavior of the enterprises would help them with whom to

make collaboration in international and national entities. This would help enter-

prises advance their business. Enterprises that use foreign inputs and that have

collaboration with foreign are interrelated (Avermaete et al. 2004). Foreign market

orientation of enterprises also determines enterprise innovation (De Mel et al.

2009; Stojčić and Hashi 2014; Zakic et al. 2008; Zemplinerová and Hromádková

2012). This shows that firms that are foreign market-oriented have experience

and strategic relation with foreign sectors and are more innovative than their

counterparts.

The enterprise’s capacity level related to investment in human capital of the en-

terprises determines the enterprise’s innovation. Investment in human capital af-

fects the ability, skills, and knowledge of the workforce of the enterprises. These

investments affect innovation of the enterprise. Several studies proliferated this

issue. For instance, van Uden et al. (2014) analyzed the impact of human capital

innovation in developing countries (Kenya, Tanzania, and Uganda) using data from

the Enterprise Surveys of the World Bank and found that human capital spurs

innovation. Mahendra et al. (2015) also argued that human capital affects

innovation abilities of enterprises in Indonesia. Mahendra et al. (2015) further

showed that different combinations of human capital affect innovative output de-

pending on the context in which these combinations are implemented (manufac-

turing or service sector). Moreover, Audretsch et al. (2016) added that

academic-based human capital encourages innovativeness of enterprises while

business-based human capital does not play a role.

The firms’ extent of investment in the R & D, skills of the firms’ workforce, the

firms’ investment in know-how (Avermaete et al. 2004; Dotun 2015; Raymond and

St-Pierre 2010; Romijn and Albaladejo 2002), and the use of known technology

transfer mechanisms (Hadhri et al. 2016) determine the enterprises’ propensity to

innovate. This shows that the capacity of the enterprises explains their innovative

ability.

Empirical evidence shows that the most important factor of innovation is R &

D activity though findings are mixed. El Elj and El Elj (2012) argued that the

value of the R & D activity is related to the core competencies of the firm and

to its efficient innovative processes in Tunisia. However, Aralica et al. (2008)

found that continuous engagement in R & D and R & D cooperation has turned

out to be insignificant in relation to the share of sales of innovative products in

Croatia. Some argue in low- and medium-technology industries, creativity, not

technological knowledge, is the driver of innovation, because in those industries,
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innovation is based on the general knowledge stock of the firm and the creativity

to transform such a stock, instead of scientific research (Goedhuys et al. 2014;

Santamaría et al. 2009).

Studies also witness that owner’s and entrepreneur’s specific characteristics determine

enterprise innovation. Owner’s characteristics such as the educational background of

the owner, prior experience of owner-manager (Avermaete et al. 2004), owner’s ability

personality traits (De Mel et al. 2009), the age of the entrepreneurs, and the gender of

the entrepreneurs (Gebreeyesus 2011) explain firms’ innovativeness. Here, the higher

the educational level, the younger, and the more the male owners, the more the firms

are innovative.

Factors exogenous to the enterprises are also found to be important determinants of

the enterprises. These factors are less controllable by the enterprises by themselves. En-

terprises that are more active in using available external resources and supports are

more likely to be innovative. Few studies showed that facilitative supports such as gov-

ernment support, availability of patent and copyright (Dotun 2015), better institutional

quality at the local, access to finance (Mahendra et al. 2015), and the use of external

sources of information (Avermaete et al. 2004) determine firms’ innovation. These

studies’ focus contended that external support to the firms determines the firms’

innovation.

There are factors which positively and negatively affect enterprise innovations.

For instances, foreign ownership of the enterprises (Zemplinerová and Hromádková

2012) and competition (De Mel et al. 2009) negatively affect an enterprise’s

innovation. Even, there are also factors that do not affect the firms’ innovative ac-

tivities. Characteristics of the entrepreneur (Avermaete et al. 2004), regional net-

works, and close customer relations (Romijn and Albaladejo 2002) do not

determine enterprises’ innovation.

Other studies have emphasized on the importance of the innovation for survival in a

volatile environment (Johnson et al. 1997). Some studies that have dealt with enter-

prises’ innovation even did not conduct their study by unraveling firms into different

respective sizes. Distinguishing enterprises in terms of their size help to identify more

relevant factors affecting enterprise innovation. Factor that is more important for a

small enterprise may not be important for the large or medium enterprise and vice

versa. Identifying factors important in all cases is also worth dealing as it helps policy-

makers to get focused in devising enterprise innovation and industrial development

strategies.

The literature that deals with the characteristics of enterprise innovation activ-

ities and connects innovation and other enterprise activities are concerned with

the context and content of innovation processes. The focus of the literature, in

this case, is whether enterprise innovation activities are related to the existence

of R & D activities. The R & D activity is an indispensable part of enterprise

innovation activities. A significant amount of innovation and improvements origi-

nates from design improvements like “learning by doing” and “learning by using”

(Arrow 1962; Mowery and Rosenberg 1989), and such informal efforts are em-

bodied in people and organizations (Teece 1986a, 1986b). These literatures stress

an importance of the experience of the enterprises that emanates from the

on-the-job training.
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Other literatures point out the link between innovation and enterprise-level determi-

nants of innovation characteristics such as firm size (Aralica et al. 2008; Mahendra et

al. 2015). Following the work by Schumpeter (1942), there has been a wide-ranging de-

bate on the differences and complementary qualities of small and large firms in the face

of innovation and technological change. As per Schumpeter (1942), large firms have ad-

vantages in comparison with small ones when taking part in innovation activities and,

what is more, these advantages increase according to firm size. In addition, size

emerges as a primary internal force driving technological innovation (Alsharkas 2014)

and its relevance is motivated by several intertwined arguments. This hypothesis has

been reviewed in various empirical studies without any definite conclusion being

reached that there is a positive relationship between the propensity to innovate and

firm size for Sri Lanka (De Mel et al. 2009), for Lebanese (Hadhri et al. 2016), for

Nigeria (Moohammad et al. 2014), and for Ethiopia (Gebreeyesus 2011). On the other

hand, some scholars (Martínez-ros and Labeaga 2002); Plehn-Dujowich 2009) argue

that firm’s size and innovation abilities are inversely related because they are more dy-

namic in the decision to innovate. Some studies found innovation to be negatively re-

lated to firm size for Croatia (Aralica et al. 2008). Some of the authors found an

inverted-U relationship between firm size and R & D intensity, i.e., the ratio of R & D

expenditure or personnel to size, or between firm size and the ratio of patents to size

(Koouba, Karim et al. 2010).Others found a positive relationship up to a certain thresh-

old and no significant effect for larger firms.

The inconclusive results regarding the effect of firm size on innovative capacity of

the firms justify the inclusion of many control variables to get robust results (Hadhri et

al. 2016). For instance, a systematic review by Becheikh et al. (2006) shows there are

about 40 determinants concerning the characteristics of innovating firms. According to

Becheikh et al. (2006), these driving forces of innovation are categorized into internal

determinants of innovation and contextual determinants of innovation. Internal deter-

minants of innovation include firms’ general characteristics (age of the firm, ownership

structure, past performance), firms’ global strategies (export/internalization, external/in-

ternal growth), firms’ structure (formalization, centralization, and interaction), manage-

ment team (leadership variables and manager-related variables), and functional assets

and strategies (R & D, human resources, finance, etc.). Contextual determinants of

innovation are firms’ industry-related variables (sector, demand growth, industry con-

centration), firm’s regional variables (geographic location and proximity advantage),

networking, knowledge/technology acquisition, government and public policies, and

surrounding culture.

The impact of these internal and contextual determinants of firm’s innovation activ-

ities have been studied in developing countries showing varying, inconclusive, and

contradictory results (Becheikh et al. 2006; Hadhri et al. 2016).

Result and discussion
Descriptive statistics results

Description of variables used in the study and their descriptive statistics are presented

in Table 1. The descriptive result shows that, during the last 3 years, 40% of enterprises

introduced a new product innovation; 34% of them introduced a new method of
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production innovation; 30% of them introduced a new organizational structure

innovation; and 34% of them introduced new marketing methods.

From the descriptive result, it is showed that 1.74% enterprises were

micro-enterprises, 46.38% of them were small enterprises, 30.63% of them were

medium enterprises, and 21.25% of them were large enterprises. The result also showed

that majority of the enterprises (62%) is in the capital city of the country.

Table 1 Summary of descriptive statistics results

Variable Variable description and measurement Obs Mean Std.
dev.

Min Max

h1 (new product
innovation)

Dummy variable that takes the value
one (1) if the enterprise has introduced
new product, 0 otherwise.

1487 0.40 0.49 0 1

h3 (new method of
production innovation)

Dummy variable that takes the value one
(1) if the enterprise has introduced new
method of production, 0 otherwise.

1488 0.34 0.47 0 1

h5 (new organizational
structure innovation)

Dummy variable that takes the value one
(1) if the enterprise has introduced new
organizational structure, 0 otherwise.

1485 0.30 0.46 0 1

h6 (new marketing
methods innovation)

Dummy variable that takes the value one
(1) if the enterprise has introduced new
marketing methods, 0 otherwise.

1488 0.34 0.47 0 1

a6b (size) It is a categorical variable that takes the
values 0, 1, 2, and 3 if the enterprise is micro,
small, medium, and large respectively. It
measures the size of the enterprise.

1492 1.71 0.82 0 3

a3b (location of the
enterprise)

It is a dummy variable that takes the value
one (1) if the enterprise is in the capital city,
0 otherwise.

1492 0.62 0.49 0 1

Fage (age) It is the age of the enterprise measured in
years.

1476 13.67 12.02 0 89

Fagesqr (age square of the
enterprise)

It is the age square of the enterprise 1476 331.21 753.31 0 7921

b7 (experience of top
manager)

It is the years of experience of the top
manager measured in years.

1466 14.02 9.95 0 60

b7a (gender of top
manager)

It is a dummy variable that takes the
value one (1) if female, otherwise 0.

1491 0.10 0.30 0 1

c22b (website ownership) It a dummy variable that takes value one
(1)1 if enterprise owns website, 0 otherwise.

1485 0.38 0.49 0 1

d3c (share of direct
export)

It is a continuous variable that measures
enterprises’ share of export measured in
percentage.

1484 4.95 19.10 0 100

l9b (education) It is a continuous variable that measures the
percentage of full-time permanent workers
who completed secondary school.

1457 68.03 29.73 0 100

l10 (formal training) It is a dummy variable that takes the value
one (1) if there is availability of formal training
programs for permanent full-time employees,
otherwise 0.

1486 0.22 0.41 0 1

l1 (permanent workers) It is a continuous variable that measures the
number of permanent full-time workers in the
enterprise.

1467 96.31 361.73 1 7600

h7 (formal R & D) It is a dummy variable that takes the value
one (1) if the enterprise has spent on formal
R & D activities that last 3 years, otherwise 0.

1488 0.14 0.34 0 1

Source: Own computation, 2017
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About 10% enterprises had a female top manager. There were 38% enterprises that

had and own a website. During the last 3 years, about 22% of the enterprises conducted

formal training programs for their permanent full-time employees, while only 14% of

them spend on formal R & D activities.

The average age of the enterprises is 14 years. The mean top manager’s experience is

14 years. On average enterprises, the share of the direct export is about 5%. Out of the

full-time permanent workers of the enterprises, 68% of them have above secondary

school education level. Table 1 presents the minimum, maximum, and standard

deviations.

Econometric analysis

Tables 2 and 3 present the estimated effects of the multivariate probit model on factors

affecting enterprises’ innovation (new product innovation, a new method of production

Table 2 Multivariate probit results of parameter estimates

Variable All-sized Large-sized

H1 H3 H5 H6 H1 H3 H5 H6

a6b 0.161 0.216 0.215 0.062

(2.97)** (4.04)** (3.81)** −1.08

a3b 0.155 0.103 −0.02 0.025 0.153 0.125 0.232 0.194

(2.02)* −1.33 −0.24 − 0.3 − 0.85 − 0.67 − 1.21 − 1

Fage − 0.004 − 0.004 − 0.002 0.004 − 0.004 − 0.012 − 0.002 0.007

− 0.44 − 0.43 − 0.21 − 0.43 − 0.24 − 0.76 − 0.15 − 0.4

Fagesqr 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

− 0.63 − 0.78 − 0.08 − 0.03 − 0.34 − 1.04 − 0.31 − 0.13

b7 0.007 − 0.001 − 0.003 − 0.009 0.003 − 0.004 − 0.009 0.002

− 1.8 − 0.28 − 0.72 (2.22)* − 0.34 − 0.5 − 1.07 − 0.25

b7a 0.086 0.109 0.014 − 0.09 − 0.438 − 0.126 − 0.327 − 0.452

− 0.74 − 0.96 − 0.11 − 0.69 − 1.35 − 0.4 − 0.96 − 1.3

c22b 0.283 0.455 0.498 0.561 0.333 0.115 0.248 0.175

(3.44)** (5.41)** (5.71)** (6.43)** − 1.94 − 0.66 − 1.35 − 0.91

d3c − 0.001 0 − 0.001 0 0 0.001 − 0.004 − 0.003

− 0.72 − 0.08 − 0.28 − 0.1 − 0.07 − 0.29 − 1.09 − 0.78

l9b 0.004 0.003 0.005 0.003 0.001 0.001 0.004 0.003

(3.41)** (2.36)* (3.22)** (2.46)* − 0.24 − 0.41 − 1.2 − 0.85

l10 0.475 0.426 0.645 0.499 0.388 0.453 0.537 0.674

(5.20)** (4.57)** (6.97)** (5.24)** (2.35)* (2.67)** (3.17)** (3.85)**

l1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

− 0.49 − 1.53 − 1.26 − 1.27 − 0.85 − 1.38 − 0.82 − 1.05

h7 0.574 0.5 0.731 1.164 0.336 0.482 0.953 1.458

(5.13)** (4.51)** (6.59)** (9.59)** − 1.8 (2.46)* (5.00)** (6.48)**

_cons − 1.408 − 1.468 − 1.615 − 1.21 − 0.484 − 0.327 − 1.004 − 1.212

(7.22)** (7.37)** (7.45)** (5.54)** − 1.09 − 0.75 (2.16)* (2.40)*

N 1376 280

*p < 0.05; **p < 0.01
Source: Own computation 2017 (from World Bank data)
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innovation, a new marketing method innovation, and a new organizational structure

innovation) based on two scenarios (regardless of enterprises’ size and based on their

size). Analyzing determinants of enterprises’ innovation endeavors by segregating enter-

prises into different size helps to identify important size-dependent factors that affect

enterprises’ innovation. It helps to uncover factors which determine enterprises’

innovation abilities regardless of the enterprises’ size.

In what follows, we present and discuss the determinants of enterprise innovation.

Then, we conclude and recommend.

Innovation in all-sized enterprises

The multivariate probit regression result shows that website ownership, the percentage

of full-time permanent workers who completed secondary school, the availability of for-

mal training programs for permanent full-time employees, and engagement of the

Table 3 Multivariate probit innovation determinants result (continued)

Variable Medium-sized Micro- and small-sized

H1 H3 H5 H6 H1 H3 H5 H6

a6b – – – – – – – –

– – – – – – – –

a3b 0.194 0.099 0.055 0.139 0.147 0.149 − 0.147 − 0.062

− 1.35 − 0.7 − 0.36 − 0.92 − 1.3 − 1.28 − 1.11 − 0.49

Fage − 0.014 0.015 0.013 0.01 − 0.001 − 0.029 − 0.029 − 0.007

− 0.69 − 0.75 − 0.75 − 0.48 − 0.05 − 1.46 − 1.64 − 0.38

fagesqr 0.0 0.0 0.0 0.0 0.0 0.0 0.001 0.0

− 0.31 − 0.86 − 1.55 − 0.51 − 0.64 − 1.08 − 1.66 − 0.46

b7 0.006 − 0.001 0.009 − 0.002 0.01 0.009 − 0.004 − 0.017

− 0.83 − 0.15 − 1.15 − 0.28 − 1.64 − 1.23 − 0.56 (2.22)*

b7a 0.156 0.102 0.01 0.12 0.156 0.325 0.12 − 0.119

− 0.81 − 0.47 − 0.05 − 0.52 − 0.97 (2.10)* − 0.63 − 0.62

c22b 0.264 0.113 0.364 0.463 0.313 1.027 0.792 0.828

− 1.93 − 0.81 (2.49)* (3.20)** (2.36)* (7.55)** (5.57)** (6.02)**

d3c 0.001 − 0.002 − 0.005 − 0.003 − 0.005 0 0.004 0.003

− 0.19 − 0.68 − 1.45 − 0.95 − 1.51 − 0.12 − 1.26 − 0.85

l9b 0.002 0.003 0.004 0 0.007 0.003 0.005 0.005

− 0.88 − 1.24 − 1.71 − 0.07 (3.71)** − 1.66 (2.36)* (2.24)*

l10 0.329 0.276 0.452 0.251 0.675 0.494 0.813 0.564

(2.20)* − 1.82 (2.90)** − 1.64 (3.80)** (2.61)** (4.41)** (3.10)**

l1 0.002 0.002 0.008 0.003 − 0.008 0.015 0.007 0.003

− 0.79 − 0.61 (3.00)** − 1.16 − 0.79 − 1.39 − 0.61 − 0.27

h7 0.709 0.626 0.781 1.164 0.866 0.76 0.654 1.242

(3.91)** (3.50)** (4.21)** (6.28)** (3.68)** (3.15)** (2.87)** (5.18)**

_cons − 0.934 − 1.068 − 1.655 − 1.214 − 1.49 − 1.562 − 1.266 − 1.028

(2.71)** (2.92)** (4.47)** (3.16)** (4.99)** (5.14)** (3.71)** (2.93)**

N 425 671

*p < 0.05; **p < 0.01
Source: Own computation 2017
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enterprises in R & D activities significantly affect the four enterprises’ innovations irre-

spective of the enterprises’ size (see Table 4 for a summary of the main results). The

implication of this finding is that enterprises, regardless of their size, that have access

to information, have more educated permanent full-time workers, have a regular

on-the-job training program for the workers, and conduct research and development

are more innovative than their counterparts.

Table 4 Main results of the finding

Variables Website
ownership:
1 yes, 0
otherwise

Percentage of
full-time permanent
workers who
completed
secondary school

Formal training
programs for its
permanent,
full-time employees:
1 yes, 0 otherwise

Spending on formal
research and
development
activities last 3 years:
1 yes, 0 otherwise

All-sized New product
innovation (H1)

+ + + +

New method of
production
innovation (H3)

+ + + +

New organizational
structure innovation
(H5)

+ + + +

New marketing
method innovation
(H6)

+ + + +

Large-size New product
innovation (H1)

+ +

New method of
production
innovation (H3)

+ +

New organizational
structure innovation
(H5)

+ +

New marketing
method innovation
(H6)

+ +

Medium-
sized

New product
innovation (H1)

+ +

New method of
production
innovation (H3)

+ +

New organizational
structure innovation
(H5)

+ + +

New marketing
method innovation
(H6)

+ + +

Micro- and
small-sized

New product
innovation (H1)

+ + + +

New method of
production
innovation (H3)

+ + + +

New organizational
structure innovation
(H5)

+ + + +

New marketing
method innovation
(H6)

+ + + +

+ indicates variables are significant in determining the innovation
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Enterprises which have their own website are more likely innovative than those do

not have a website. Social networking sites like website provide information about indi-

viduals and their networks which enables enterprises to create online social communi-

ties shared by external stakeholders. A website helps enterprises interact with external

factors such as customers and public institutions. This helps enterprise get, transfer,

and assimilate external knowledge within the enterprise and then generate innovation.

Moreover, according to the triple helix theory, the success of innovation endeavors de-

pends on what integration and cooperative interaction develop between the academia,

the private sector, and the government which is shaped by the social networking sites.

Our finding is in line with that of Scuotto et al. (2016), Martins (2016), Guo et al.

(2016), and Del Giudice et al. (2016). Having a website may help enterprises to use all

possible available resources in the world via the Internet. These resources may be re-

lated to new technologies (production), knowledge, and techniques helpful in upgrad-

ing the method of production, management of resources, marketing of the products,

and so on. They may also use the Internet to identify areas of more demanded products

they focus on. Enterprises may conduct an assessment of their product, a method of

production, and management through an online survey using their website. Thus, web-

site ownership may determine enterprise innovation through the provision of important

information, resources, and online survey services.

Tables 2 and 3 show that different aspects of human capital (general level of school-

ing and formal on-the-job training) ignite enterprises’, regardless of size, innovation of

all types. Enterprises investing in formal training programs for its permanent and

full-time employees are more likely innovative than otherwise because it is a worker

with knowledge and skill who can generate new knowledge and ability to absorb new

knowledge created by other enterprise’s employees. Another component of human cap-

ital which is a driving force for innovation in this study is a level of schooling attained

by the permanent employees. The result shows that the percentage of employees of the

enterprises who completed secondary school increases the enterprises’ chance of inno-

vativeness. This is because a high number of workers who completed secondary school

generates a high level of knowledge and techniques and induces enterprises to develop

innovative new practices. The employee of the enterprises with a high school education

level may learn from each other, and this may have spillover effects. The spillover ef-

fects of this education even may spread to the enterprise’s employee with a lower level

of education. In this way, even employees with a lower level of education may gain ex-

perience and this would stimulate the whole activities of the enterprise. The enterprise’s

employee with more than a high school education may also have different technical

education and experience. Thus, schooling and on-the-job training are an enabling fac-

tor in profitable innovation which suggests that investments in skills help expand the

group of firms in the economy that have the potential to innovate. This finding is cor-

roborated by Abdu and Jibir (2017), D’Este et al. (2014), Dostie (2014, 2018), Sun et al.

(2017), van Uden et al. (2014), and van Uden et al. (2016).

The result reveals that an enterprise’s propensity to introduce innovation is higher

when it spends on R & D. Involvement in research and development would help the

enterprise search new things, to adopt, to develop, and to use them to achieve the en-

terprise’s objectives. As research and development are concerned with searching new

mechanisms that solve problems, enterprises also use research and development to
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advance to their predetermined goals. Research and development may help enterprises

to use the available internal and external resources. Research and development added

to the on-the-job training would enhance the absorption capacity and stock of know-

ledge of the enterprises that would induce innovation of the enterprises. The findings

of Rehman (2016) conducted in India and those of Abdu and Jibir (2017) in Nigeria

corroborate this finding. The study support that R & D has a positive impact on the

product and process innovation. Another study also shows that enterprises that re-

ceived a grant for research and development increase the probability that a firm intro-

duces new goods and services to the world (Jaffe and Le 2015). A study by Yuan et al.

(2014) shows that R & D investment intensity positively determines the firm’s

innovation though the relationship is weak. However, this study showed that the effects

of R & D on process innovation and any product innovation are much weaker.

The top manager’s experience in years determines a new method of marketing

innovation. A longer time the manager stays in the enterprises enriches the experience

of the manager in every aspect of the enterprises. It might also provide an opportunity

for the manager to deal with the innovation of the enterprise. The manager of the en-

terprise knows the areas that need improvement, and probably, it is the top manager

that is exactly keen for the accomplishment of the strategic objective of the enterprise.

In this case, the longer the stay of the top manager in the enterprise, the more experi-

enced is the manager about the enterprise. It is argued that managers are likely to have

better insights into future business opportunities, threats, niche markets, products,

technologies, and market development; in this case, top managerial experience is ex-

pected to be positively related to innovative activity and its performance. Managerial

experience enhances both the propensity to innovate and the innovative firm perform-

ance, as measured by the share of sales accounted for by new products (Balsmeier and

Czarnitzki 2014). Thus, the experience of the top manager would help peruse marking

innovation that helps achieve the objective. However, a study by Yuan et al. (2014) indi-

cated that the top management team’s tenure and firm innovation are negatively

related.

An enterprise’s size determines innovation in all cases except the new market

innovation. The size of the firm goes with the capital and human capital. The higher

the size of the enterprises, the more they can afford training, R & D, and education and

the more the enterprises are innovative. A larger enterprise can amortize fixed costs

over a broader base and will, therefore, be more innovative than smaller firms. More-

over, due to their broad base of resources and capabilities, large enterprises are more

likely innovative as compared to small ones. The assertion that the size of the enter-

prise positively affects the innovativeness of the enterprise is also supported by van

Uden et al. (2014), van Uden et al. (2016), Leyden et al. (2014), Chowhan (2016), and

Mahendra et al. (2015).

Location of the enterprise significantly determines new product innovation. The fact

that enterprises that are located in the capital city of the country are more innovative

than enterprises located outside the capital city can be explained by the compounding

effect of the city and the localization (urbanization) economies of the enterprises. The

compounding effect of the city is related to the government emphasis on all sectors in

the city including the enterprise development. The localization (urbanization) econ-

omies’ effect is related to that enterprise densely populated in the city which may easily
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learn from each other either in the formal or informal or in both ways. This may thus

help enterprises located in the capital city to be more innovative than others. The asser-

tion here is that in the capital cities’ information, the capital (human and physical) eas-

ily and freely moves from one enterprise to another. This finding is corroborated by

the case of Silicon Valley which is well known for being a learning region and where a

successful innovation system has been implemented (Doloreux 2003). Porter and Stern

(2001) also argue that location matters for innovation; particularly, most attractive loca-

tions enhance the environment for innovation.

Innovation in large-sized enterprises

For the large-sized enterprise, the MVP regression shows that only the availability of

formal training programs for permanent full-time employees and the engagement in

formal R & D activities significantly determine the four types of enterprise innovations.

This finding suggests that enterprises that emphasize on the on-the-job training of the

employee and research and development are more innovative than others. This finding

convinces that enterprise innovation whether it is a new product or a new process or

new management or new market innovation, human capital accumulation through

training, research, and development is indispensable. In this study, it is also indicated

that in the all-sized enterprises, training and R & D enhance the innovation of the

enterprises.

Innovation in medium-sized enterprises

Regarding medium-sized enterprise innovation, the MVP regression shows that avail-

ability of formal training programs for permanent full-time employees and engagement

in formal R & D activities determine new product innovation. Engagement in R & D

activities determine a new method of the production innovation. The new

organizational structure innovation is determined by website ownership, the availability

of formal training programs for permanent full-time employees, the number of per-

manent full-time workers, and the engagement in formal R & D activities. Here, per-

manent full-time worker increases determines the new organizational structure

innovation. The explanation for this is that with an increased number of the full-time

permanent workers, diverse ideas and experiences would interact that adds to the en-

terprise innovativeness. Website ownership and engagement in R & D determine a new

method of marketing innovation. In the medium-sized enterprises, the only variable

that affects the four enterprise innovations is an engagement in formal R & D.

Innovation in micro- and small-sized enterprises

For the micro- and small size, the regression result shows that new product innovation

is determined by website ownership, a percentage of full-time permanent workers who

completed secondary school, the availability of formal training programs for permanent

full-time employees, and engagement in formal R & D activities. The new method of

production innovation is determined by the sex of the top manager, the website owner-

ship, and the availability of formal training programs for permanent full-time em-

ployees and engagement in R & D activities. Here, micro- and small enterprises, which

have a female as a top manager, are more innovative in a new method of production
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innovation. Some empirical studies also contend that female representation in top man-

agement improves firm performance that focuses on innovation (Dezsö and Ross

2012). In contrast, in hiring more female managers, companies can be more innovative,

but having a top female at the top position negatively influences the innovation if the

number of female is lower in the top management team (Lyngsie and Foss 2017).

The new organizational structure innovation is determined by website ownership, a

percentage of full-time permanent workers who completed secondary school, availabil-

ity of formal training programs for permanent full-time employees, and engagement in

R & D activities. The new method of marketing innovation is determined by years of

experience of a top manager, website ownership, a percentage of full-time permanent

workers who completed secondary school, availability of formal training programs for

permanent full-time employees, and engagement in R & D activities. The top manager’s

experience determines the new method of marketing innovation in micro- and small

enterprises. This is explained that as the top manager works more in the sector, he/she

will be experienced in dealing with the selling of product and services.

For the micro- and small enterprise, the regression results showed that website own-

ership, availability of formal training programs for permanent full-time employees, and

engagement in R & D activities affect the four enterprises innovations.

Conclusions
This study comprehensively examined the main determinants of an enterprise’s

innovation in Ethiopia using a secondary data collected by World Bank. To achieve the

objective, the study MVP model was used. This study categorized the enterprises into

four groups, unlike other studies which focus on either enterprise of a specific size or

enterprises regardless of size. Our findings show that in all-sized enterprises, website

ownership, a percentage of full-time permanent workers whose education is above the

secondary school, availability of on-the-job training, and engagement in R & D activ-

ities are factors that affect enterprises’ innovations. The MVP regression result indi-

cated that for the large-sized enterprises, only the availability of formal training

programs for permanent full-time employees and the engagement in R & D activities

determine the four enterprise innovations. For the medium-sized enterprises, the re-

gression result shows that engagement in R & D fosters the four innovations. In the

case of micro- and small enterprises, the variables that affect the four enterprise inno-

vations are website ownership, the availability of formal training programs for perman-

ent full-time employees, and engagement in R & D activities which encourage four of

the innovations for micro- and small enterprises.

The finding of the study has strong theoretical implications. First, the finding that school-

ing and training and R & D drive innovativeness in performance of the enterprise goes with

several empirical findings. For instance, schooling and training are important sources of

innovation (Abdu and Jibir 2017; D’Este et al. 2014; Dostie 2014, 2018; van Uden et al.

2014; van Uden et al. 2016). Further, R and D contributes to the innovation (Abdu and Jibir

2017; Jaffe and Le 2015; Yuan et al. 2014). And this goes back to replicate Becker’s (1964)

notion that maintaining humans possess human capital (skills, knowledge, ability) that can

be improved and can impact how people act and affect the business entity.

Second, the finding that shows website ownership drives an innovation of enterprise

replicates the works of Scuotto et al. (2016), Martins (2016), Guo et al. (2016), Del

Daksa et al. Journal of Innovation and Entrepreneurship  (2018) 7:6 Page 14 of 19



Giudice et al. (2016), and Bresciani and Ferraris (2016) which contend that social net-

working sites, global knowledge, and enterprise embeddedness contribute to the

innovation performances of enterprises. And this further goes in line with the

phenomenon reflected by Schumpeter (1942) that creative destruction produces prod-

uct and process innovation and knowledge-intensive entrepreneurship (that can be ob-

tained with the help of information through a website) for entrepreneurs that strive to

cope with uncertainty generate changes or creative destructions.

The finding of the study also has strong policy implications. It suggests that de-

velopment partners, policymakers, and enterprises should emphasize on R & D

activities, regular on-the-job training, education, and development of a website

(information access via the Internet). Specifically, the following policy recommen-

dations help an enterprise enhance their innovation performance: first, conduct-

ing on-the-job training on a regular basis to upgrade employee’s schooling, skill,

and efficiency; second, developing and expanding enterprise’s website for acquir-

ing reliable information; and third, activating new and strengthening the existing

R & D activities which are salient strategies that can promote enterprises’ innova-

tions and achieve their objectives.

Conducting on-the-job training on a regular basis to upgrade employee’s skill and ef-

ficiency would boost the capacity of the employee of the enterprises. This can be con-

ducted based on the identified areas on which employee needs training. In this case,

careful human power planning that considers the needs of the enterprises and em-

ployees is vital. Training that can be pursued can be specific to the enterprise innova-

tions or general. Indeed, it should also be conducted in a regular, sustainable, and

variety of manner that ensures the sustainability of the enterprise operation.

Website ownership of the enterprises is indispensable to get information worldwide

in this globalization era. Here, an enterprise needs to develop their own website for

gaining reliable information that boasts their innovation. Only, developing website does

not suffice for promotion of the enterprise innovation; the enterprise also needs to sub-

scribe to the international institutions that encourage their betterment.

The R & D activities can be strengthened by allocating a reasonable amount of

budget for R & D, by encouraging their workers to conduct R & D, and by making

some linkages with institutions that have ample experience in R & D activities. Con-

cerned bodies may incentivize their worker to conduct R & D that result in important

enterprise innovations that would have a long-lasting impact on the productivity and

profitability of the enterprises.

Finally, this study is limited to the Ethiopian enterprises and difficult to generalize to all

developing countries. The study also used all enterprises. Therefore, future researchers that

emphasize on the enterprises’ innovation better consider different countries in the develop-

ing countries. Future researchers may also study innovation performances of enterprises

based on the sector type, for instance, manufacturing enterprises and trade enterprises.

Methods
Data source and analytical methods

This study used the 2015 Ethiopia Enterprise Surveys (ES) data collected by the World

Bank (World Bank 2016) from June 2015 to February 2016. The ES is a panel data
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which are an ongoing World Bank project in collecting both objective data based on

enterprises’ experiences and enterprises’ perception of the environment in which they

operate. The sample for the 2015 Ethiopia’s enterprise survey was selected using strati-

fied sampling, following the standard methodology. Three levels of stratification were

used in the country: industry, establishment size, and region. Industry stratification

was designed in the way that follows: the universe was stratified into four manu-

facturing industries (food and beverages), textile and garments including leather,

non-metallic mineral products, and other manufacturing and three service sectors

(transportation, retail) and other services. Size stratification was defined as follows:

small (5 to 19 employees), medium (20 to 99 employees), and large (more than 99

employees). Regional stratification for the 2015 Ethiopia ES was done across six

geographic regions: Addis Ababa and Dire Dawa City administrations and Amhara,

Oromia, SNNPR, and Tigray regional states. For this study, the data were pooled

together.

Stating the multivariate probit model

Behavioral response models with more than two possible outcomes are either

multinomial or multivariate. Multinomial models are suitable when respondents

can choose only one outcome among the set of mutually exclusive and collect-

ively exhaustive choices. However, in this study, the innovation variables are not

mutually exclusive, considering the possibility of the simultaneous involvement of

innovation types and the potential correlations between them. Specifically, we

examine factors related to different innovations with the following enterprise in-

novations: new product innovation, new method of production innovation, new

organizational structure innovation, and new organizational innovation. The first

innovation-dependent variable, new product innovation (h1), takes the value 1 if

the enterprise has introduced new or significantly improved products or services

during the last 3 years, otherwise 0. The second innovation-dependent variable,

new method of production innovation (h3), takes the value 1 if the enterprise has

introduced any new or significantly improved methods of manufacturing products

or offering services during the last 3 years, otherwise 0. The third

innovation-dependent variable, new organizational structure innovation (h5), takes

the value 1 if the enterprise has introduced any new or significantly improved

organizational structures or management practices during the last 3 years, other-

wise 0. The fourth innovation-dependent variable, new marketing method

innovation (h6), takes the value 1 if the enterprise has introduced new or signifi-

cantly improved marketing methods during the last 3 years, otherwise 0.

We apply the multivariate probit (MVP) to estimate the jointly dependent

variables that exploit a system of simultaneous equations. It is a special case of

seemingly unrelated regression (SUR) when the dependent variable is of

categorical type. In circumstances where cross-equation error terms are corre-

lated and explanatory variables are same across equations, the MVP model can

generate more efficient parameter estimates than single-equation estimation

approaches.

The description of a regression model is given as:
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Y ij ¼ X
0
i jB j þ εij ð1Þ

where Yij (j = 1,...,m) represents the enterprise innovation (in our case, m = 4) taken up

by the ith entereprise (i = 1,..., n), Xij is a 1 × k vector of observed variables that are ex-

pected to correlate with the enterprises innovation, Bj is a k × 1 vector of unknown pa-

rameters (to be estimated), and εij is the random error term. In this specification, each

Yj is a binary variable, and thus, Eq. (1) is a system of m equations (m = 4, in this case)

to be estimated:

Y �
1 ¼ α1 þ XB1 þ ε1

Y �
2 ¼ α2 þ XB2 þ ε2

Y �
3 ¼ α3 þ XB3 þ ε3

Y �
4 ¼ α4 þ XB4 þ ε4

8
>><

>>:

ð2Þ

with Y �
1;Y

�
2;Y

�
3;Y

�
4 as a set of four latent variables underlying each of the enterprise’s

innovation such that Y j ¼ 1 if Y �
j > 0; 0 otherwise.
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