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Abstract This study examined the factors thatinfluence innovation and competiveness in the indigenous Nigeria’s oil and
gas servicing firms. This was done with a view to making appropriate strategic recommendations to enhance firm-level
innovativeness so as to increase indigenous participation in the sub-sector.

The study, which used primary and secondary data sources, was based on a sample of the indigenous oil and gas servicing
firms in Nigeria. Four types of questionnaire were ad ministered in each firm. A total of 400 questionnaires were administered
on heads of Production, Engineering, Finance and Administration in the firms out of which 70% were returned and found
suitable for analysis. This was supplemented with field observations and interviews. Secondary data were sourced fromthe
internet and other published sources. The dataso obtained were analysed using descriptive and inferential statistics.

The technological factors that accounted for the innovation performance included the educational qualifications, training and
prior work experience of the heads of technical department, number of r&d staff and training, innovation, and, r&d in-
vestment. The important non-technological factors included interaction with competitors, consumers, suppliers and training
institution.

In conclusion, our study found out that the most important factors that influence innovation in the sub-sector are r&d ex-

penditure and training.
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1. Background

The Nigerian economy since the last four decades has
become reliant on the oil and gas sector, which accounts for
more than 90 percent of export revenues and 41 percent of
her Gross Domestic product (GDP)[45]. Butdespite the huge
investment of Nigerian government towards this sector ofthe
economy, there has been no significant development[45].
The local content (LC) in the industry is still very low[45].
This situation can be attributed to low technological capa-
bility, low manpower development and lack of sustained
national economic development[49]. The low LC in the
Nigerian oil and gas industry (OGI) may also have resulted
from deficient capitalisation arising from the tendency of
Nigerian entrepreneurs to operate as ‘one man’ businesses;
capital and structural deficiencies associated with poor
training and low managerial ability; and inability to attract
funds due to lack of suitable collateral and positive corporate
capital and structural deficiencies associated with poor
training and low managerial ability; and inability to attract
funds due to lack of suitable collateral and positive
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corporate image[43]. Other reasons for the low local content
in Nigeria to include low technological capacity, lack of
funding from financial institutions, inadequate and inco-
herent policies/legislations, inadequate infrastructure, un-
favourable business climate, lack of partnering between
indigenous contractors and their foreign counterpart and low
innovation capability[2; 20; 44; 42].

Innovation can be triggered in many ways: Bottlenecks in
production within a firm, changes in technology, competitive
conditions, international rules or domestic regulations, en-
vironmental or health crises and even wars have been known
to stimulate a process of innovation[14; 9; 39; 52]. Innova-
tion is highly essential for the growth and sustainable com-
petitiveness of Smalland Medium Enterprises[SMEs][21; 53;
56].

In recent years, a lot of study has been done to find out
which factors that influence SMEs’ innovation. Literature
attempts to build a more thorough theoretical understanding
of what works and what does not, and to validate practical
interventions[3; 25]. These studies revealed that activities
directed towards innovation show a relationship with a con-
siderable number of variables including age[23]; geogra-
phy[22]; r&d[7], staff characteristics[50]; and collaboration
with several actors like customers[26], suppliers[31] and
knowledge centres[22; 41].
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Table 1. External and intemal barriers to innovation

EXTERNAL BARRIERS

INTERNAL BARRIERS

Sources Examples Sources Examples
Market Financial, short-termism, People Fear, lack of will, lack of
market failure, market risk, etc creativity, etc
Govemment Policies, regulations, Structure Power centralization, poor
standards, institutions, etc reward/incentive systems, etc
Others Technical, societal, Strategy Unclear goals, poor

Inter-organisational, etc

marketing, service and legal

skills, etc

Source: Authors[19]

An important observation about this extensive body of
literature is that so far, little has been focused on in-depth
understanding of the specific determinants of innovative-
ness in developing countries, especially in Africa. The
literature is still very much skewed towards the developed
country context. Besides firms' knowledge bases, workers'
abilities and academic backgrounds, as referenced above,
the implementation of ICTs, technology transfer through
equipment procurement; linkages and quality assurance
systems were identified by[48],[40] and[57] as having re-
ceived less attention elsewhere but very important in the
developing country context. An OECD 2004 report, for
instance, shows that ICT is having substantial impacts on
economic performance and the success of individual firms,
in particular when it is combined with investment in skills,
organizational change and innovation.

1.1. Barriers to Innovation

Majority of firms/organizations have been observed not
to be adequately innovative[55]. One way to examine the
reasons for this inadequacy is to identify those factors that
inhibit innovation. There is a multitude of barriers and a
classification is useful in studying them. Several classifi-
cation schemes have been used but one ofthe most common
which classifies barriers into external and internal[ 19].

2. Methodology

The framework adopted in this study is based on estab-
lished relationships in the literature on technological capa-
bilities and represents a little modification on the one ap-
plied by[50] in a study of the determinants of innovation
capability in small high-tech firms in the United Kingdom
(UK).

Sources of innovation capability:

This study considered two sources of innovation capabili-
ties viz technological sources and non-technological
sources.

The technological sources were measured through three
main variables as follows:

a. Technological sources of innovation capability:

1 .The professional background of the heads of tech-
nical departments was captured through three variables.
The educational qualification was represented by multi-
ple-choice measures of management, science and engi-
neering and other academic degrees obtained. Prior work
experience abroad was represented as the number of years
that the chief executive worked in any of' s mall enterprises,
large corporations, and university or related institutions.
Prior training experience abroad in small enterprises, large
corporations, and university orrelated institutions to current
work were measured on a likert scale.

ii . Human resources of the firms was measured by
variables representing the extent of organisational learning
and the working proportion of r&d staff in total workforce
was also considered[50]

iii. Investment effort was captured by variables repre-
senting innovation, r&d and training investment[6; 24].

b. Non-technological sources of innovation capability:

1. Networking and collaboration was captured by the
incidence of contacts with external agents. for example,
relationships with customers, suppliers, enterprises in re-
lated lines of business, financial institutions, universities,
research institutions, training institutions, service providers
and industry.

ii. Proximity advantages from networks measured the
geographical proximity advantages associated with the
above network interactions and these were measured by
asking the respondents to indicate, whether or not a prox-
imity advantage was attached to each of the interactions.

iii. Institutional support measured by whether or not
firms had received financial support from government or
other forms of support fromother institutions such as trade
associations.

The study focused on the indigenous oil servicing firms
in Nigeria and some of these firms were purposefully se-
lected. Data was collected fromthe firms through the use of
a structured questionnaire administered on the four de-
partments identified as relevant to the study. These are
production, engineering, finance and administration in the
selected firms. 400 questionnaire were administered by
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hand delivery. 280 questionnaire which were returned with
accuracy used in the analysis. The data was aggregated such
that analysis was done on firm level (i.e 4 questionnaire
were administered in each firm; one questionnaire for each
department highlighted above).

3. Results and Discussion

3.1. Technol ogical Factors Influencing Innovation Ca-
pability in the Firms

From the conceptual framework, three technological
factors were considered to influence innovation capability
in the firms[50]. This study considered the educational
background of the head(s) of technical department(s), the
skill ofthe human resources (especially in the research and
development department) and the internal technological
efforts (training, research and development, and innovation
expenditure) of the firms to decipher the level of the firms’
capability for technological innovations with the reference
period.

3.1.1. Educational Background of the Head(S) of Technical
Department(S)

Master's
Degree
24%

Bachelor'
sDegree
29%

Figure 1. Heads ofProduction Department by Qualification
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Figure 2. Heads of Production Department Degree by Discipline

For this study, the production and engineering depart-
ments were considered as the technical departments. The

survey showed that 31.4% of the firms have separate pro-
duction and engineering departments while 68.6% of the
firms have the production and engineering departments
combined as a single (technical) department. The level
product diversification and new process development is
anchored on how well the firms are able to create new de-
partments/units and how well the departments/units can
function independently and optimally[28]. The majority of
the indigenous oil and gas servicing firms have not been
able to do this. They seemto have one department doing all
of the technical services they offer. This is unlike the for-
eign firms have many departments/units offering different
and specialised functions/services[30].
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Figure 4. Distribution of the heads of Engineering Department Degree
by Discipline

3.1.1.1. Production Department

As summarized in Figure 1, 43 % of the heads of pro-
duction department in the firms surveyed have Higher Na-
tional Diploma, while 29% have Bachelor’s Degrees, 24%
have Masters Degree and 4% have Doctorate Degree. Also,
80% ofthe heads of production department have degrees in
Science or Engineering field while 20% have degrees in
Management or Finance-related field (Figure 2).
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Table 1. Correlation between educational level of head of production
department and new product development

Pearson Correlation

Educational level of the heads
of production department

New product development
411"

**_ Correlation is significant at the 0.01 level (2-tailed).
Source: Field survey, 2011

Table 2. Correlation between educational level of head of engineering
department and process improvement

Pearson Correlation .
Process improvement

Educational level of the heads -.202
of engineering department

**_ Correlation is significant at the 0.01 level (2-tailed).
Source: Field survey, 2011

Furthermore, 5.7% of'the heads of Technical Department
went for training in other African countries, 8.6% in Europe,
21.4% in North America, 7.1% in South America, 11.4% in
Asia and 4.3% in Australia at some point in time. As to
where their degrees were obtained, 1.4% of the head of the
production department obtained a degree in other African
countries, 14.3% obtained degree in Europe, and 1.45%
obtained degree in North America.

However, table 1 showed that the educational level of the
heads of production department is weakly correlated with
new product development. This implies that other exoge-
nous factor affect new product development rather than
education level of the head of the department.

3.1.1.2 Engineering Department

Information gathered fromthis study showed that 41% of
the heads of engineering department have Higher National
Diploma, while 33% have Bachelor Degrees, 20% have
Masters Degree and 6% have Doctorate Degree (Figure 3).
Those who obtained degrees in Science or Engineering field
were 78% (Figure 4). Also, 12.9% of the heads of engi-
neering department went for training in other African
Countries, 10% in Europe, 14.3% in America, 4.3% in
South America, 8.6% in Asia and 5.7% in Australia at some
point in time. While 10% of the heads of the engineering
department obtained a degree in Europe, 1.4% in North
America while 1.4% of the heads of the engineering de-
partment had previously worked in other African Countries.

However, table 2 showed that the educational level of the
heads of engineering department is weakly correlated with
process improvement. This implies that other exogenous
factor affect new improvement rather than education level
ofthe head ofthe department.

The evidence for the UK and similar developed western
economies suggests that the average estimate of the gross
rate of return to a year’s additional education ranges be-
tween 5 and 10 per cent. One of the most recent studies in
UK finds that the average annual return of undertaking an
extra year of full-time education is 5.5 per cent for men and
9.3 per cent for women[8]. These figures are only averages
for the population as a whole and it would appear that these
returns vary significantly by the type of qualification ob-
tained. These estimates also ignore part-time education
undertaken by a large number of individuals including the
apprentices.

Table 3. Correlation between number of r&d staff and the r&d expenditure in the firms within the period 2007-2010

Amount of r&d
expenditure of the
firms in 2007

Amount of r&d
expenditure of the
firms in 2008

Amount of r&d
expenditure of the
firms in 2009

Amount of r&d
expenditure of the
firms in 2010

Pearson Correlation .206

No of people
working in r&d in
the firms in2007

Pearson Correlation

No of people
working in r&d in
the firms in 2008

.206

Pearson Correlation

No of people
working in r&d in
the firms in 2009

.196

Pearson Correlation

No of people
working in r&d in
the firms in 2010

.268

Source: Field survey, 2011
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Table 4. Correlation between r&d workforce and number of patent granted to the firms between 2001 and 2010

No of patents granted to the firms in the period 2001-2010

No of people working in  r&d Pearson Correlation 485

in the firms in 2007
No of people working in  r&d Pearson Correlation 485

in the firms n2008
No of people working in  r&d Pearson Correlation .302

in the firms in 2009
No of people working in  1&d Pearson Correlation .688

in your firms in 2010

Source: Field survey, 2011

Table 5. Training, Innovation and r&d expenditure incurred by the firms from 2007 to 2010

2007 (%) 2008 (%) 2009 (%) 2010 (%)
Training Expenditure

Less than Imillion naira 89.5 73.7 57.6 553
I million to 5 million naira 10.5 26.3 424 39.5
5 million to 10 million naira 0 0 0 53

Innovation Expenditure

No expenditure 7.1 6.7 62 0

Less than I million naira 50 46.7 37.5 333
I million to 5 million naira 429 46.7 50 55.6
5 million to 10 million naira 0 0 62 11.1

Ré&d Expenditure

Less than I million naira 12.5 12.5 30 18.2

I million to 5 million naira 87.5 87.5 70 81.8

Source: Field survey, 2011

Table 6. Correlation between r&d expenditure and number of patents granted to the firms within the period 2001 to 2010

Pearson Correlation No of patents grantedto the firms in the period 20012010

577

Amount of r&d expenditure in the firms in 2007
577

Amount of r&d expenditure in the firms n 2008
577

Amount of r&d expenditure in the firms in 2009
408

Amount of r&d expenditure in the firms in 2010

Source: Field survey, 2011

In the UK, individuals who comp lete schooling with some
sort of formal qualification have significantly larger returns
than individuals with the same number of years of schooling
but who completed no formal qualifications[8]. Considering
the importance of the educational attainment of
the firm’s top decision-maker, the firms headed by secon-
dary school leavers might be deficient in problem-solving
and effective strategic planning. Nonetheless, this deficiency

has been overcome to a large extent among the firms by the
extensive support system available through the industry
association. The association makes it possible for firms to
share problems freely and look for common solutions
through easy and consistent inter-firm interaction, thereby
enhancing the opportunities for inter-firm learning.

3.1.2. Skill of Human Resources
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Evolutionary theory suggests that diverse sources of in-
formation allow firms to create new routines through com-
binations of technologies and knowledge, leading to more
opportunities to dynamically innovate and select competitive
technology[1]. The fact that firms require an adequate stock
of skilled manpower and the role played by firm-level in-
vestments in training to enhance this pool has been estab-
lished in the innovation literature[1; 50]. More recent re-
search has indeed proven that firms that continually invest in
staff training tend to be more capable to innovate.

Innovation initiatives tend to depend heavily on employ-
ees' knowledge, expertise, and commitment as key inputs in
the value creation process[60]. The knowledge-based view
depicts firms as repositories of knowledge and competen-
cies[17; 54]. According to this view, prior studies recognize
the knowledge and competencies of human resource as
valuable assets for firms because of their characteristics of
firm-specific, socially complex, and path-dependent[12; 59;
60; 27]. Human resource practices (HR practices) are the
primary means by which firms can influence and shape the
skills, attitudes, and behaviour of individuals to do their
work and thus achieve organizational goals[12; 34].

Previous literatures have paid attentions to the link of HR
practices and organisational outcomes such as productivity,
flexibility, and financial performance[32; 60; 47; 36; 12],but
the understanding needs to be extended to encompass inno-
vation performance[29]. Accordingly, the present study was
also carried out to address the link of HR practices and firm's
innovation performance from the knowledge-based per-
spective (Table 3).

Table 3 shows that the amount of r&d expenditure and the
number of people working in the r&d department are weakly
correlated. This translates that the increase in the number of
people working in r&d department within the period
2007-2010 does not match the increase in the amount the
firms spent on r&d. The consequence of this is that those in
the r&d department would not have enough tool and fund to
work thereby lowering the expected output of their r&d
outputs on innovation. The firms would need more numbers
of staff in the r&d department to boost the innovation in the
sub=sector and also for the firms to stalk out market position.
However, the number of r&d workforce is significantly
correlated with number of patents granted to the firms (Table
4). This implies that the r&d workforce, if given the right
resources to work with may turn out more innovations than at
present.

3.1.3. Firms’ Investment in Training, Innovation and Re-
search & Development

R&d expenditures in developing countries depend on the

firm’s innovation strategy, i.e., innovating or non-innovating.

This means that firms invest in r&d either to adapt foreign
technologies to the Nigerian market or to enhance their
competitiveness when facing a greater foreign competition
without innovating[11]. It should be noted that in such con-
text r&d activities are not well structured (with a separate

department and full-time r&d personnel) and could be im-
plicit activity. For instance, some of the surveyed firms
thought they are not innovating so, they considered that they
do not have r&d activities whereas, they are expending on
r&d. The relationship between r&d activity and the firm's
performance is far from being a recent field of research, as
shown among others in surveys by[18; 37] and[33].

It is now well-known that, besides the impact of the firms’
own r&d expenses, positive externalities stem from the
foreign firms’ r&d activity, ie., there are diffusion or spill
over effects. However, the indigenous firms did not benefit
from this technological spill over probably due to low ab-
sorptive capacity. So the surveyed firms invest in their own
r&d to be able to utilize the technological knowledge, which
is externally available. Accordingly, it could be established
that while r&d obviously generates patents and innovations,
it also develops the firm's ability to identify, assimilate, and
exploit knowledge from the environment (Table 6).

Majority (89.5%) of the firms that engaged in staff train-
ing within the reference period spent below a million naira
peryear (Figure 5)but the trend became reversed as the years
progressed. Like the training expenditure, the innovation
expenditure increased as the years progressed. The figures in
table 4.15 above are very low compared with the amount
spent in the SMEs in developed countries. For example, in
the case of U.S companies[4], German enterprises[l6],
Spanish firms[13], Flemish companies[58] and French
firms[38; 46] who ascribe a large portion of their profit to
innovation activities.

3.2. Non-Technological Factors Influencing Innovation
in the Firms

The non-technological factors influencing innovations in
the firms considered in this study were interactions, col-
laborations, availability of government and other institu-
tional support. Each of these was considered in this sub
section with the results n them fromthe study presented and
discussed.

3.2.1. Interactions and Collaborations

This study considered networking and collaboration as
well as the advantages that firms might derive from these
when located close to the actors involved in the networks.
Table 4.17 shows that the firms interacted more with their
trade association than with most other actors. Several pre-
vious studies[35; 50] have highlighted the importance of a
number of stakeholders within an innovation system that
firms may network or collaborate with. Evidences exist in
favour of customers, suppliers, trade associations, higher
education and research institutions, among others as helpful
sources of information for the firms’ innovation activi-
ties.[15] showed that customers probably matter more than
any stakeholder in innovation.

The authors found out that all the firms surveyed were
sub-contracting while up to 78% of the firms outsource to
other indigenous firms. So, there is strong interaction among
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the firms in oil and gas servicing industry. The study also
revealed that firms collaborated with competitors, suppliers,
consulting firms, financial institutions and trade associations
to solve its problems. In spite of the firm’s proximity to
knowledge centres, the study showed low evidences of col-
laboration with government ministries, research institutes
and universities. Hence, there were very low substantive
proximity benefits gained by the firms from the government
ministries, universities and research institutes (Table 4.17).
In contrast with the trend in the literature, the occurrence
of proximity of knowledge centres among the firms was very
low[5; 57; 51] except for the training institutions (Table 7)
this is in spite of the fact that all the firms are located in the
same city with at least a university. Perhaps this could be
explained by the general economic paradigm that firms re-
quire a certain level of absorptive capacities (usually ap-
proximated by firms’ proportion of r&d staff, engineers or
scientists) to be able to assimilate scientific knowledge and
to benefit optimally from partnerships with knowledge cen-
tres, especially universities[10; 51]. Although it was difficult

75

to empirically evaluate the firms’ absorptive capacity be-
cause data gathered on staff profiles were largely partial and
unreliable, the information gathered from the interviews
conducted pointed out that the absorptive capacities of the
firms in the indigenous oilfield servicing sub-sector was
quite low.

On the other hand, majority of the firms admitted close
location to, competitors (87%), customers (82.7%), suppliers
(79.5%), training institutions (76.9%) and particularly trade
associations (96.7% )had been very beneficial to them (Table
4.17). This seems to suggest that it could have been easier
for the firms to explore and seize the advantages from being
closeto these actors since no considerable level of absorptive
capacity is required. An implication that could be drawn
from the foregoing discussion is that in facilitating indus-
try-academic relations, both proximity and firm-level ab-
sorptive capacities are critical and require attention from all
stakeholders.

3.2.2. Government Support and Policy

Table 7. Levelsof interactions amongthe key actors of the sectoral innovation system

Level of firms' interactions (%)

Beneficiaries from the interactions

(%)
Competitors 81.8 87
Customers 79.4 82.7
Suppliers 71.7 79.5
Associated companies 48.8 46.4
Consulting firms 30.8 19.2
Private Research Institutes 22.9 24
Public Research Institutes 22.2 21.7
Universities 577 46.9
Govemment Ministry 94 95
Financial Ingtitution 37.8 35.7
Training Institution 73.8 76.9
Trade Association 95.4 96.7

Source: Field survey, 2011

Table 8. Level of support the firms benefitted from govermnment

Ingtitutional Support Very Important Important Slightly Important Not Important
r&d Funding 25 0 37.5 37.5
Training 333 16.7 333 16.7
Subsidies 52 32 0 16

Tax Rebate 50 46.2 38 0

Technical Advice 38.5 23.1 38 7.7
Infrastructural Support 71.4 7.1 21.4 0

Loans & Grants 12.5 25 12.5 50

Source: Field survey, 2011

Previous studies have shown that major government S&T
policies and programmes may have more impact on innova-
tion than the activities and strategies of private enter-
prises[40]. Thus, the role of government as an institution is
critical for firm-level innovation. Such roles typically in-
clude the design and implementation of innovation-friendly
policies, effective monitoring of these policies, procuring

innovative products from domestic firms and creating a
stable political and economic ambience, among others. Ma-
jority of the firms did not take advantage of government
support as only 6% of the firms made use of government
support in their innovation activities even though 37.7% of
the firms claim to be aware of government support and
policies that could support innovation. Only about 3% of the
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firms indicated that some government policies hinder their
innovation activities-this is the Tax policy. However, sup-
port fromthe trade association, was found very relevant. The
Nigerian government may not have been very supportive to
innovation in the selected firms (Table 8), the level of gov-
emment support, from the perspective of what industrial
enterprises require, is relatively low. This study showed that
government support in form of r&d funding, training, sub-
sidies, technical support services and adequate infrastructure
are considered by firms as highly important to their innova-
tion efforts.

The firms opined that some policies, if introduced by
government, would increase the intensity of innovation in
the sector and the in the country. Such policies include tax
rebate and infrastructure support. Also, 63% of the firms
believed that a reduction in the corporation tax of innovative
firms would encourage more indigenous firms to innovate.
Also, 37.5% accounted that provision of adequate infra-
structure would promote innovation in the sub sector as most
of'the fund that could be used for learning, and research and
development have been diverted to running on generator to
produce power to run equipments/machinery.

4. Conclusions

The results showed that oil and gas servicing firms in
Nigeria, which are all SMEs, demonstrated low levels of
innovation capabilities. Although some product, process,
with traces of diffusion-based innovation were found, or-
ganisational innovations were at the heart of the innovation
activities of the firms. In addition, it was found that these
firms operate within a weak Sectoral Innovation System(SIS)
especially with government and knowledge institutions. It is
to be concluded from these that firms operating within such
contexts are not necessarily innovation-inactive. However,
they might not be able to engage in implementing product
and process changes that require much knowledge and fi-
nancial investments. Nonetheless, organisational changes
that are not necessarily based on advanced investments are
not beyond the reach of these firms. Given the generally
deficient state of the innovation influencers, it is not sur-
prising that the firms were more capable to implement
changes in organisation and processes than what they would
do with their products and embodied knowledge from
elsewhere.

The importance of firm-level investment in organisational
learning is further brought to the fore by the findings. Firms
are required to consciously make investments in developing
a capable stock of human capital. When this happens within
a network of strong institutions and a favourable economic
ambience, a firm will definitely be much more capable for
innovation. This is to say that while the firms make efforts to
build capabilities, the success of their efforts depend directly
on the supportiveness of the environmental context within
which they operate.

An importantly new knowledge advanced by this study is

the specific role that the trade association plays in facilitating
firm-level innovation capability. It has been indicated by the
results that trade associations have a central role to play in
facilitating firm-level innovation especially in the develop-
ing country context. Few earlier studies have identified such
associations as important in the processes that lead to the
build-up of firm-level capabilities and the knowledge
available on the specific roles that they are capable of play-
ing is still very sparse. Obviously, their roles now transcend
mere activis mand protection of rights but also involve cov-
ering resource deficiencies for member firms, helping
member firms learn and creating access to innova-
tion-friendly support. Firms were seen to have benefitted
from trade association through knowledge exchange, the
creation of a sectoral innovation system and protection from
foreign competition through the maintenance of a high
quality standard. Much is to be gained by the nation if all
trade associations are encouraged and assisted in fulfilling
these roles.

The need for a strong innovation system is also indicated
by the findings of this study. Firms were seen not to have
received much support from knowledge institutions and even
from government. Specifically, diffusion-based innovation
was very low. The few firms that succeeded in doing this
were those that on their own had significant external re-
source endowments by virtue of belonging to a multinational
group. Most of the indigenous firms were largely unable to
muster enough resources on their own to engage in activities
that would give rise to that kind of innovation. Thus, stronger
government-finance-research-industry linkages that would
resource deficiencies are critical to firm-level innovative-
ness.

5. Recommendations

These suggestions which are best considered as strategic
implications of the study are laid out in the next sub-sections

5.1. Strategic Implications for Policymaking

To enhance the innovation capability of indigenous firms
and ensure that this capability becomes more expressive, it is
particularly important to:

1. drive interactions among educational/ research in-
stitutions and industrial firms with appropriate policies;

ii. encourage firms by reducing taxes and tariffs in a
competitive manner;

iii. create an enabling political and economic environ-
ment characterised by strong institutions, access to funds and
dynamic but stable policy regimes;

iv. address the challenge of infrastructural constraints as
a matter of urgency. Firms would be well assisted if they can
make use of highly-subsidised public utilities in their pro-
duction; and

v . attract key actors, particularly suppliers, closer to the
firms through government interventions because firms will
not always have what it takes to attract these actors. Ways to
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do this include encouraging suppliers of materials and ma-
chinery to establish local workstations and outlets, with
explicit support from government. This will reduce the cost
of procurement that accrues to domestic enterprises.

5.2. Strategic Implications for Practice

For the indigenous firms, the following specific sugges-
tions are useful for the build-up of innovation capability:

i. firms are required to improve their absorptive ca-
pacities by creating regular programmes for staff develop-
ment, and making the necessary investments.

ii. firms should make efforts to interact with government,
knowledge institutions and other key actors of the sectoral
innovation system.
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