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Abstract: This study utilizes firm-level data from the World Bank’s Enterprise Survey
Indicator Database, conducted between 2009 and 2018 for 32 countries in Africa, to
examine the causal relationship between firm productivity, innovation, and financial
development. We show evidence that firm innovation significantly and positively
affects firm productivity. We also show the mediating role of well-developed
financial markets on productivity. In a well-developed financial market, the impact
of firm innovation is significant through the facilitation and financing of innovation
activities; and innovative firms to boost productivity and lower production costs.
These findings are significant for countries in Africa (and other less-developed
countries) who spend less on R&D but can adopt or imitate existing innovative ideas
from technology-rich countries for accelerated economic growth and increased
productivity.
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production. In this study, we show evidence that
firm innovation significantly and positively
affects firm productivity. We also show the
mediating roles of a well-developed and liberal-
ized financial market on firm productivity. In

a well-developed financial market, the impact of
firm innovation is significant through the facili-
tation and financing of innovation activities; and
innovative firms to boost productivity and lower
production costs. Targeting and financing inno-
vative firms will accelerate economic growth and
reduce the size of nonperforming loans in Africa.
These findings are very important for countries in
Africa (and other less-developed countries) who
spend less on R&D but can adopt or imitate
existing innovative ideas from technology-rich
countries for accelerated economic growth and
increased productivity.
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1. Introduction

Explanations for the persistent and significant variations in productivity (output per work) across
countries have remained a lacuna among economists for years. The assertion that such significant
differences in production across countries are mainly due to the investment rate variations has
now been primarily aborted. However, (R. E. Hall & Jones, 1999) suggest that total factor produc-
tivity (TFP) rather than capital accumulation explains the observed per capita income differences.
Obstacles to innovation and adoption are severe to the extent that developing countries adopt
arrangements for which the equilibrium outcomes are known to be inferior technologies and
inefficiently used (Parente & Prescott, 1999). Weak institutions are the cause of low TFP in poorer
countries (Acemoglu & Johnson, 2005). The current global pandemic (Covid-19), the not long ago
global financial crisis, and the accompanying uncertainty have boosted global growth concerns but
primarily poor and less developed countries in Africa. Similarly, the growth prospects of countries
with low TFP remains bleak, even beyond the conclusion of this crisis.

If economic growth is TFP driven, its determinants such as history, geography, and institutional
quality will be critical to all economies’ economic prospects, especially poor or developing coun-
tries. Even though they may be fixed or slow-moving, the rate at which policy can influence these
conditions is limited. Conversely, other determinants, such as the degree of financial deepening,
can respond to foreign and domestic forces. If this is true, then TFP is not a consequence of
a country’s endowment or geographical location but a direct and concerted action and influences
of economic agents on policies.

An in-depth effort towards research and development can result in entirely new products and
processes, thereby moving the global technological frontier but mainly occurs in developed
countries. Innovation may consist of adopting and applying existing technology, which reduces
the gap between countries advancing towards the international technological frontier while those
on the leading edge are also pushing the world frontier. Innovation reveals a strong relationship
with the provision of financial services. The adoption and invention of technology are expensive
and risky activities, which need financing. Therefore, it is natural and significant to study the
impact of a country’s financial development on productivity and TFP via the innovation channel.

This study focuses on Africa’s firm innovation and financing constraints for two fundamental
reasons; low investment in research and development and their repressed financial systems. While
capital formation is deficient among African countries, there is also very little investment in
research and development in the public and private sectors. For instance, (Kyobutungi et al,
2021) identified that research and development spending in Africa only constitutes 0.42% of
GDP against the global average of 1.7%, while monetary credit to the private sector as
a percentage GDP in 2020 was only 27.9%. This study seeks to initiate a new paradigm shift
from the private sector being held as the engine of growth to find credible evidence that supports
the argument that innovation is the critical driver of growth. We also seek to find evidence for
financing firm innovation through a robust financial system. This study is also significantly different
and adds to the existing literature on the nexus between firm innovation, financing, and produc-
tivity in Africa because it examines all the innovation indicators as defined in the World Bank
Enterprise Survey data. The study also creates an innovation variable (average innovation) to
overcome the problem of endogeneity.

According to the Enterprise survey data, firm innovation is defined as any of the ten innovation
benchmarks, including firms adapting existing technology. We establish that firms that adopted or
introduced any of the ten innovation benchmarks in the survey data are more productive than
their counterparts. We also found that productive firms are small and medium, exporters firms,
privately owned, and firms with higher capacity utilization. These results remained robust using
various measures of innovation, productivity, such as output per worker, and total factor produc-
tivity (TFP) measure and without Nigeria and Egypt. We also overcome the problem of reverse
causality by instrumenting for firm-level innovation.
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We examined the effects of financial development on the relationship between innovation,
productivity, and TFP. The capital-intensive nature of innovative activities tends to require outside
and large financing sources; we anticipate innovation to be positively associated in countries with
a relatively more developed financial system. However, we are also looking for evidence supporting
the claim that financial sector development increases innovation activity effectiveness. The central
intuition behind this causal link relies on the financial system’s ability to allocate capital optimally.

Good innovation projects are more likely to be funded than bad ones in a country with a well-
developed financial sector. In other words, robust financial systems “select” the projects or firms
with the highest underlying productivity. Such a competitive market-based selection process
indicates that innovation activities are more effective in countries with a high financial develop-
ment level. We estimate the causal link between firm productivity and innovation by including an
interaction term between financial sector development and firms’ innovative activity in regression
to test this hypothesis. The results show that firm innovation has a positive and significant impact
on productivity in financially developed countries. Our results are robust to the firm, industry,
country-level controls, varying productivity, innovation, and financial sector development
measures.

In summary, the findings suggest that innovation is significant for firm performance, and its
effect on productivity is mediated through the financial sector.

2. Literature review and hypothesis statement

Theory and evidence suggest that well-developed financial systems facilitate firm financing, which
represents one of the ways through which financial development stimulates economic growth
(Levine, 2005). (Beck et al., 2000) identified that financial intermediaries significantly and positively
impacted total factor productivity growth. (Levine, 2005) argue that countries with weak contract
enforcement are mostly characterized by the application of inefficient technologies, low aggregate
total factor productivity (TFP), large variation in labor productivity across industries, and large
employment shares in industries with low productivity. A related study (D’Erasmo & Moscoso
Boedo, 2012) predicted that countries with the poor ability of debt enforcement and high costs
of formality witness poor allocative efficiency and large output shares produced by low productiv-
ity among informal sector firms. They also predicted a 25% drop in total factor productivity due to
constraints of doing business relative to the US. (Moll, 2014) argued that even if financial frictions
are unimportant in the long run, they tend to matter in the short run, and analyzing steady-states
only can be misleading on examining the effect of financial frictions on capital misallocation and
aggregate productivity. (R. E. R. E. Hall & Jones, 1999) identified that the variations in capital
accumulation, productivity and output per worker are driven by variations in institutions and
government policies, all termed as social infrastructure. Therefore differences in physical capital
and educational attainment can only partially account for the differences in output per worker.
Evidence shows that variations in physical capital and intangible capital cannot explain the large
differences in incomes worldwide, but variations in savings rates are of little significance (Prescott,
1998). Instead, what is significant is total factor productivity (TFP). While several studies have
predicted positive relationships between financial sector development and economic growth,
(Rajan & Zingales, 1996) identified that financial development reduces the cost of external firm
financing. (Verdier et al., 2010) show that innovation is critical for firm performance and augments
firm productivity. They also established the mediating roles of the financial system on firm
productivity. Such that in a well-established financial system, firms maximize the full impact of
the innovation activities. (Van Ark, 2004) identified the main driver of TFP of the firm as R&D
capital, ICT capital, Human capital, and organizational capital. Accordingly, these factors are core
to the performance of the firm reflected in assets or financial structure. (Kancs & Siliverstovs,
2016), found a non-linear relationship between R&D expenditure and firm productivity in firm-level
data for OECD countries. (Ugur et al., 2016) also reported that the impact of R&D on productivity is
much smaller and heterogeneous than indicated in the previous literature. (Ferrando & Ruggieri,
2018) found a negative elasticity coefficient of —18% in Euro-Area countries between 1995 and
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2011 between total factor productivity (TFP) and financial constraint. The effect increases signifi-
cantly in small, young, and private firms over time. In a sample of 130,840 manufacturing Chinese
firms between 2001 and 2007, (Chen & Guariglia, 2013) observed that firm productivity is severely
influenced by financial constrains especially for illiquid foreign and private firms. In addition,
foreign non-exporter firms exhibit greater dependence of productivity on cash flow than exporters.
(Bournakis & Mallick, 2018) also reported the adverse effects of corporate tax on TFP in a sample of
7400 manufacturing firms in UK from 2004 to 2011. High rates of corporate taxes negatively
affects productivity growth through R&D activities (B. B. Hall & Van Reenen, 2000) and on the cost
of capital (Devereux & Griffith, 2003).

Studies on NGOs’ impact on developing the Global Reporting Initiative (GRI), including (Sisaye,
2021), show that sustainability accounting rulemaking has evolved, leading to several accounting
reporting standards. The standards have improved the extent and boundaries of environmental
and socio-economic performances that businesses disclose in the Global Reporting Initiative (GRI).
(Alareeni & Hamdan, 2020) show that environmental, social, and governance (ESG) disclosure are
positively associated with firm performance among listed US and S&P 500 companies. They further
found that the effect of environmental, social, and governance (ESG) measures, corporate social
responsibility (CSR), environmental (EVN), and corporate governance (CG) is higher for firms with
high assets and high financial leverage.

The need for sustained efforts at reinforcing governance rules to avoid adverse effects due to
failure to apply corporate governance rules is highlighted by (Alrayyes & Al Khaldy, 2019). They
found a negative relationship between firm board size and CEO duality and earnings management
among firms listed on the Palestine stock exchange. They also show that earnings management
and board independence are positively related. The study findings find support for board indepen-
dence concerning the activities of firm executives in making decisions that affect earnings man-
agement. The roles of intellectual capital (IC) are vital in transforming every economy’s financial
development and knowledge-driven sectors but mostly less developed countries. Low-income
countries conventionally have research and development per capita and weak financial sector
indices. (Buallay et al., 2019) found a positive association between intellectual capital efficiency
and firm performance indices, i.e., return on equity (ROE) and market performance (Tobin’s Q) in
Islamic banking in the Gulf region.

While some studies suggest that firm size can be detrimental to their performance, (Derbali,
2021) shows Moroccan banks ply on their size to accelerate their performance. Banks in
Morocco have continued to expand their networks as they are yet to attain sizes that will
negatively affect their performance. Large banks in Moroccan do not follow the concept of
economy of scale. (Awad et al.,, 2021) found results complementing the neoclassical view on
private investment. They show that the interest rate in Palestine is negatively related with
domestic private investment but exhibited no long-run relationship. Among other factors,
(Nassar, 2018) shows that human capital efficiency is effective than structural capital and
capital employed in the issue of value creation among listed companies before and after the
2008 financial crisis in Istanbul. Structural capital efficiency plays an insignificant role in value
creation before and after the crisis. However, capital employed efficiency played a significant
role in firm value creation after the 2008 financial crisis.

This paper addresses how firm-specific innovation activity affects firm productivity and the
financial sector’s roles in facilitating productivity. We employed firm-level data downloaded from
the World Bank Enterprise Survey, which covers over 18,015 firms within 32 African countries;
firstly, we establish a connection between a firm’s innovative activities and its productivity. We
control for country, industry, and firm-specific factors that include measures of the investment
climate such as access to finance.
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3. Estimating firm productivity
Starting from a fundamental concept, total output is defined as a function of total factor produc-
tivity of the form F(A,K,hL) =Y = AQ(K,hL). It is further extended to its intensive form as in

equation 1.
y =Aq(k.h) (1)
A =g(t, Xjc)exp(u;) (2)
ag d%g
ot~ O =20 3)

Where y is the firm value-added per worker, A is total factor productivity, k is capital per worker, h is
labor augmenting factor (is human capital per worker), i is innovation, Xji is a matrix of other firms
(i), industry (j), or country-specific(c) explanatory variables and u; is the random error term.
Productivity is assumed a positive function of innovation but allows for increasing, constant or
decreasing returns to innovation. The level of total factor productivity A is difficult to estimate as
it is an unobservable variable endogenously determined with value-added and input choices. Ideally,
the effects of innovation and other X variables on productivity A is estimated by linking TFP to the
observable variables. TFP is, however, inferred indirectly through output per worker since it is not
directly observable,

By applying log to the system equations 1 and 2, we get

log(y;) = log(q;) + log(A;) (4)
log(A;) = log(g(ii, Xjc)) + uj (5)

The systems equations above can be estimated either in levels or by taking the first differences and
estimating the system equations in growth rates. Each option presents drawbacks (Verdier et al.,
2010) and (Escribano & Guasch, 2005) For instance, estimating the system equations in growth
rates avoids specifying a functional form for F(A,K, hL) it requires a sufficiently long time-series. It
has also been identified by (Chamberlain, 1982; Griliches & Mairesse, 1997; Verdier et al., 2010) that
estimating systems equations at first differences suffers from a weak instrument problem. We avoid
these problems associated with the first difference; the system equations are estimated at levels.

The Cobb-Douglas production function of the form q(k) = AK®h? is chosen, meaning that produc-
tion is log-linear in inputs, i.e.
log(y;) = axlog(k;) + anlog(h;) + log(A;) (6)
log(A;) = ainnovinnovation; + a;log(X;) + ajlog(Xj) + aclog(Xc) + ujc (7)
We also assume constant elasticity estimates across firms in the same industry and within the same

country given that: aj; = ay, aj; = ap for each country ¢ and industry j.

We further assume that markets are perfectly competitive; hence, productivity estimates will
reflect only factors related to pure technological productivity.

The effects of innovation, firms, industry and country characteristics are indirectly inferred through
the earlier discussion’s estimated firm output. We adduce this indirect inference by estimating
a single regression obtained by substituting equation (6) into equation (7):

log(yjc) = axlog(k;) + anlog(h;) + ainnevinnovation; + a;(X;) + o5 (X;) + ac(Xc) + Uje (8)
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Table 1. Country and distribution of firms

Freq. Percent Cum.
South Sudan 738 4.10 4.10
Benin 150 0.83 4.93
Cameroon 361 2.00 6.93
Chad 153 0.85 7.78
CA'te d’Ivoire 361 2.00 9.79
DRC 529 2.94 12.72
Djibouti 266 1.48 14.20
Egypt 2,897 16.08 30.28
Ethiopia 644 3.57 33.86
Gambia 151 0.84 34.69
Ghana 720 4.00 38.69
Guinea 150 0.83 39.52
Kenya 781 4.34 43.86
Lesotho 150 0.83 44.69
Liberia 151 0.84 45.53
Malawi 523 2.90 48.43
Mali 185 1.03 49.46
Mauritania 150 0.83 50.29
Morocco 407 2.26 52.55
Mozambique 601 3.34 55.89
Namibia 580 3.22 59.11
Niger 151 0.84 59.94
Nigeria 2,676 14.85 74.80
Senegal 601 3.34 78.13
Sierra Leaon 152 0.84 78.98
Swaziland 150 0.83 79.81
Tanzania 813 4.51 84.32
Togo 150 0.83 85.16
Tunisia 592 3.29 88.44
Uganda 762 4.23 92.67
Zambia 720 4.00 96.67
Zimbabwe 600 3.33 100.00
Total 18,015 100.00

In competitive inputs markets, estimates of equation 8 generate unbiased results of the vector a =
[ak, @h, @innovinnovation;, a;, j, ac] by the least-squares estimator.

log(Aj) = log(yjc) — axlog(k) — anlog(h;) (9)

where ay is the least-squares estimate of ay and ay, is the least-squares estimate of ap,

The resulting estimate of TFP is then regressed on innovation and other control variables in
a second step.

4. Data and methodology

The data sources and variable descriptions use in this empirical analysis are discussed in this
section. This study employs firm-level data for manufacturing firms in 32 African countries from
the World Bank’s Enterprise Survey Indicator Database, https://www.enterprisesurveys.org
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conducted between 2009 and 2018, complemented with cross-country data on various financial
development measures. The country with the largest share of firms in the dataset is Egypt
(16.08 percent), followed by Nigeria (14.85 percent), and Tanzania (4.51 percent), as presented
in Table 1. Firms report the net book value of fixed assets and total sales and information on
employees, wages, and costs. Estimates of firm productivity are derived from this information. The
primary dependent variable is output per worker measured by the log of total sales per worker in
U.S. dollars (all estimates are converted to US$ using official 2010 constant USS). Tables 2 and
Table 3 present the pairwise correlation matrix and summary statistics of key variables of interest.
We report that even though most correlation coefficients are statistically significant at 5%, they
are most weakly correlated. The mean age of firms is 22.8 years, while the oldest firm is 172 years
old, and the youngest is two (2) years old. Top managers’ experience also averages at 16 years.

The study also employs the net book value of the firm’s total assets as a measure of capital. As
an alternative dependent variable, we provide results using the Solow residual to measure pro-
ductivity and control for capital inputs using firm assets’ direct measures.

A set of questions on firm innovation are posed to firm owners whether they engaged in specific
innovative activities. These questions include the number of resources invested in R&D. This study,
however, limits the questions on the firm’s innovation activities to the firms introduction of a New
Product, new or significantly improved methods of manufacturing products (New Technology), new
or significantly improved logistical or business support processes, new or significantly improved
organizational structures or management practices, introduced new or significantly improved
marketing methods, did this establishment spend on formal research and development activities,
either in-house or contracted with other companies, did this establishment give employees some
time to develop or try out a new approach or new idea about products or services, business
process, firm management, or marketing, and other related innovation questions such as whether
the firm has ISO certification and using technology licensed from a foreign-owned company,
excluding office software; following (Ayyagari & Maksimovic, 2007), who argued that innovation
in countries located far inside their production possibility frontier might mostly be imitating and
adopting instead of inventing this study focuses more on the other set of questions asked than on
R&D spending.

Most importantly, we acknowledge that our sample consists of only African countries that are
predominantly less developed economies and are most likely operating within their frontier. Also,
(Gorodnichenko et al., 2010) argued that using R&D expenditure as a basis of innovation may be
inappropriate. Their reason being that R&D expenditures generate not all innovations, and formal
R&D measures are typically biased against small firms.

The study also examined the causal relationship between financial development, innovation,
and productivity, through different country-level proxies of financial development. The primary
measure of financial development is firms with a line of credit. Two other alternative measures of
a country’s financial development are also considered: stock market capitalization as a percentage
of GDP and financial openness. These measures examine the various channels through which
financial development affects productivity. Data on Stock market capitalization is obtained from
the World Development Indicators database. The data for financial openness is sourced from the
dataset by (Lane & Milesi-Ferretti, 2007) and is defined as the ratio of the sum total cross-border
assets and liabilities to GDP.

5. Baseline model specification

This study’s key dependent variable is output per worker measured by log total sales per worker in
constant 2010 U.S. dollars. An alternative measure of total factor productivity was constructed for
a robustness check. The study employed ten (9) measures of firm innovation as indicated in the
enterprise survey dataq, including the introduction of a new product, new or significantly improved
methods of manufacturing products (New Technology), new or significantly improved logistical or
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business support processes, new or significantly improved organizational structures or manage-
ment practices, introduced new or significantly improved marketing methods, did this establish-
ment spend on formal research and development activities, either in-house or contracted with
other companies, did this establishment give employees some time to innovate or try out a new
approach or new idea about the products or services, business process, firm management, or
marketing, and other related innovation questions such as whether the firm has ISO certification
and using technology licensed from a foreign-owned company, excluding office software. In the
basic regressions, Industry j and Country c are industry and country dummies. In contrast, Firm i is
a matrix of firm characteristics (age, size, exporter status, foreign-owned, government-owned) and
factor inputs. Our baseline model is equation (10), and we modify it to assess the impact of finance
and business climate constraints, financial development on productivity.

log(yjic) = CST + ainnovinnovation; + a;(Firm;) + a;(Industry;) + ac(Countryc) + ujc (10)

6. Innovation and financial development

The study further examines the mediating roles of the financial sector on productivity by testing the
hypothesis that the effect of innovation on productivity is mediated through financial development;
hence financial underdevelopment is a setback for innovative firms. The mediating role of the
financial sector is captured through an interaction term financial development and average innova-
tion (Avg — innovation; x Finan_dev.) as in equation 10 .

log(yjc) = CST + a,Avg — innovation; x Finan_dev. + a;(Firm;) + a;(Industry;)

+ ac(City — Country.) + Ujic (11)
7. Measuring productivity
This section provides the mechanism through which we estimate an alternative measure of produc-
tivity to output per worker, i.e., TFP. We estimate TFP by constructing a Solow residual equation and
thereby regressing it on firm, industry, and country-level characteristics. This is achieved by con-
sidering the firm i output follows a Cobb-Douglas production function of the form

Y, = AK L™ (12)

Taking logs of both and re-arranging equation 12 gives,
log(A;) = log(Y;) — axlog(Ki) — alog(L;) (13)

We define ax and a; as shares of capital and labor costs, respectively as

ck = Wﬁ%m and ¢, = Wm Following Escribano and Guasch (2005), we assume
the cost of capital r, is 10% of the net book value of all assets of the firm, and w x Labor is the total

cost of labor.

Equation 13 is formally expressed in terms of the Solow residual (TFP) and can be computed as;
TFP_cs kI = In(Output) — c « In(Capital) — c. + In(Labor) (14)

Tables 7 and Tables 8 reports the results of equation (11) using TFP as a measure of firm productiv-
ity. The results still remain significant as before. We also established the mediating roles of firm
innovation through financial development.

8. Controlling for endogeneity

To overcome the main concerns associated with our analysis of the relationship between firm
innovation and productivity (out per worker), namely (i) measurement errors associated with micro-
data and (ii) the likelihood of innovation and productivity been jointly determined. We follow (Angrist
& Krueger, 2001) and mirrors (Verdier et al.,, 2010) to address these problems through the use of
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Table 3. Descriptive Statistics

Variable Obs Mean Std.Dev. Min Max
Firm age 12,304 22.813 14.679 2 172
Capacity Utili. 5016 67.698 24.23 . 0 100
Private 12,157 81.304 36.25 0 100
domestic

Foreign private | 12,149 12.889 30.866 0 100
Government 12,160 498 5.082 0 100
Capital/worker | 2581 12.068 3.266 . -2.833 25.82
Top Manag. Exp | 12,099 16.207 10.546 2 70
Exporter firms 14,974 6.274 19.685 0 100
Ave_inno 12,442 179 483 ' 0 5.5
Output per 11,515 8.607 3.548 4.437 21.969
work.

average innovation (Average_Innovate) by firm in a similar location-size within a country also as
a measure of innovation.

9. Results and discussion

We present in Table 4 the results of the regression estimate between firm productivity measures
(log of output per worker) and the interaction between average firm innovation and financial
development measures (Stock market capitalization as a percentage of GDP, Firms with a line of
credit, and financial openness) with firm characteristics, industry and country dummies as controls
for unobserved heterogeneities.

In column 1, we find the average innovation positively and significantly affects firm productivity.
Similarly, the interaction between average innovation and financial development (Stock market
capitalization as a percentage of GDP, firms with a line of credit, and financial openness) yields
positive effects on productivity, as indicated in columns 5 and 6 of Table 4. This finding confirms
the mediating and facilitating function of the financial market on productivity through firm
innovation. Access to external funding for innovative firms stimulates productivity. These findings
are supported by the findings of earlier studies, including (Beck et al., 2000; Levine, 2005; Van Ark,
2004), who established a positive and significant relationship between financial intermediation
and productivity. For instance, the study finds that a unit increase in average innovation will cause
a 0.374 increase in firm productivity. Similarly, a unit increase in firm capacity utilization will cause
a 0.008 increase in firm productivity.

In Table 5, we employed all the questions on firm innovation as captured in the World Bank’s
Enterprise Survey Indicator Database, including (New Product, new or significantly improved meth-
ods of manufacturing products (New Technology), new or significantly improved logistical or busi-
ness support processes (H3), new or significantly improved organizational structures or management
practices (H4a), introduced new or significantly improved marketing methods (H4b), did this estab-
lishment spend on formal research and development activities, either in-house or contracted with
other companies (H5), did this establishment give employees some time to innovate or try out a new
approach or new idea about the products or services (H6), business process, firm management, or
marketing (H7), and other related innovation questions such as whether the firm has ISO certifica-
tion (B8) and using technology licensed from a foreign-owned company (E6), excluding office soft-
ware). We show that all the indicator variables for firm innovation positively and significantly
affects firm productivity except the innovation on new product (H1). We also show that firm age,
capacity utilization, top managers’ experience, and firm ownership (both private domestic and
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private foreign) significantly and positively affect firm productivity. The study finds that a unit
increase in firm age, capacity utilization, managers experience, private domestic ownership, and
private foreign ownership will cause firm productivity to increase by 0.385, 0.008, 0.012, 0.004, and
0.022 in model 1 of Table 5. These results are consistent with the findings of (Buallay et al., 2019)
found that there is a positive association between intellectual capital efficiency and firm perfor-
mance indices, i.e., return on equity (ROE) and market performance (Tobin’s Q) in Islamic banking
in the Gulf region.

Table 6 presents the regression results on business climate on firm productivity as an extension
of the baseline regression model. We identify that business obstacles such as access to capital as
an obstacle, business licensing and permits, political instability, corruption, labor regulations,
number of competitors, and inadequately educated workforce adversely affect productivity.
Table 6 shows that labor regulations, number of competitors, and inadequate educated workforce
are negatively and statistically significant at 1% and 5%, respectively. A unit increase in the
activities of competitors causes firm productivity to decline by 0.006.

Tables 7 and Tables 8 are the robustness check results after taking out two countries (Nigeria
and Egypt) with the largest firms. Our results remain robust for both the mediating effect of
financial development and firm innovation on productivity.

Table 1 is the tabulation of the countries under consideration and their representative firms. The
country with the largest share of firms in the dataset is Egypt (16.08%), followed by Nigeria
(14.85%), and Tanzania (4.51%)

The pairwise correlation matrix of the variables is reported in Table 2. The results show that the
variables are weakly correlated and primarily statistically significant at 5%. The weak correlation
between the variables suffices that our models are less likely to suffer from multicollinearity.

The descriptive of the study are reported in Table 3; the observations of the study range from
2,581 for capital per worker to 14,974 for exporter firms. The difference in the number of
observations is attributed to omitted values in the World Enterprise Survey Database. The mean
values of the variables: firm age, capacity utilization, private domestic ownership, foreign private
ownership, government ownership, capital per worker, top managers experience, exporter firms,
average innovation and output per worker 22.813, 67.698, 81.304, 12.889, 0.498, 12.068, 16.207,
6.207, 0.179 and 8.607 respectively.

In Tables 7 and Tables 8, we report for robustness check after taking out two countries (Nigeria
and Egypt) with the largest number of firms. Our results remain robust for both the mediating
effect of financial development and firm innovation on productivity. From Table 7 above, we
observe that, the interactive terms between average firm innovation and stock market capitaliza-
tion and financial openness are positive and statistically significant in Models 5 and 6 at 10% and
1%, respectively.

We show that all the indicator variables for firm innovation positively and significantly affect
firm productivity. We also show that firm age, capacity utilization, managers’ experience, and firm
ownership (both private domestic and private foreign) significantly and positively affect firm
productivity. The study finds that a unit increase in firm age, capacity utilization, managers’
experience, and private foreign ownership will cause firm productivity to increase by 0.355,
0.007, 0.010, and 0.015 in model 1 of Table 8. This result is consistent with the findings of
(Buallay et al., 2019) found that there is a positive association between intellectual capital
efficiency and firm performance indices, i.e., return on equity (ROE) and market performance
(Tobin’s Q) in Islamic banking in the Gulf region. Further, we find that New Product, new or
significantly improved methods of manufacturing products (New Technology), significantly
improved logistical business support processes (H3), significantly improved organizational
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structures (H4a), significantly improved marketing methods (H4b), did this establishment spend on
formal research and development activities, either in-house (H5), new idea about the products or
services (H6), business process, firm management, or marketing (H7), and other related innovation
questions such as whether the firm has ISO certification (B8) and using technology licensed from
a foreign-owned company (E6) are significant and positively affect firm productivity 1% at
significance.

From Table 8, the study reports that a unit increase in significantly improved organizational
structures or management practices (H4a), significantly improved marketing methods (H4b),
spending on formal research and development activities, either in-house or contracted with
other companies (H5), establishment give employees some time to innovate or try out a new
approach or new idea about the products or services (H6), business process, firm management, or
marketing (H7) will cause productivity to increase by 0.719, 0.927, 0.445, 0.632 and 1.107,
respectively.

10. Conclusion and policy recommendation

The study employed firm-level data from the World Bank’s Enterprise Survey Indicator Database,
https://www.enterprisesurveys.org conducted between 2009 and 2018 for 32 African countries.
Good innovative projects are more likely to be funded than bad ones in a country with a well-
developed financial sector. In other words, robust financial systems “select” the projects or firms
with the highest underlying productivity. Such a competitive market-based selection process
indicates that innovation activities are more effective in countries with a high financial develop-
ment level. This study examined the firm productivity-innovation nexus by employing a typical
Cobb-Douglas production function to examine the causal link between firm productivity and
innovation. The study also explored the mediating role of financial sector development on pro-
ductivity through firm innovation activity. Our results show that innovation has a significant
positive impact on productivity in financially developed countries.

Our findings are consistent with (Levine, 2005), who found that financial intermediation stimu-
lates economic growth even in developed economies. Similarly, (Beck et al., 2000) identified that
financial intermediaries significantly and positively impacted total factor productivity growth. We
show evidence that firm innovation significantly and positively affects firm productivity. Our results
are consistent with the findings of (Verdier et al., 2010), who identified that innovation is critical for
firm performance and productivity. We also established the mediating roles of the financial system
on firm productivity. Such that in a well-established financial system, firms maximize the full effect
of the innovation activities. Similarly, Van Ark (2004) identified the firm’s main driver of TFP of the
firm as R&D capital, ICT capital, Human capital, and organizational capital. Accordingly, these
factors are core to the performance of the firm reflected in assets or financial structure.

We also show the mediating roles of a well-developed financial market on productivity. In
a well-developed financial market, the impact of firm innovation is significant through the facil-
itation and financing of innovation activities and innovative firms to boost productivity and lower
production costs.

These findings are essential for countries in Africa (and other less-developed countries) who
spend less on R&D but can adopt or imitate existing innovative ideas from technology rich
countries for accelerated economic growth and increased productivity. The study also provides
insight into the banking and financial industry player with the growing rate of nonperforming
loans. Innovative firms are productive; hence they can pay their lines of credit. The findings of the
study also have significant originality and value. Summarily, the findings shall assist at better
helping policymakers at state and private levels, monetary policy authority and bankers, and
researchers better understand and appreciate the interrelationship between the financial sector,
financing firm innovation and firm productivity, and ultimately the growth of the economy.
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11. Limitation of the study
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The study averse that, while innovation and access to finance are vital factors underlying produc-
tivity and growth prospects in Africa, further investigation is recommended to examine the effect
of law and property rights, accountability and corruption, and political stability on firm innovation

and productivity.
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