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ABSTRACT

This article investigates the role of innovation as a catalyst for trade participation in Africa,
addressing existing gaps in the understanding of how innovation benefits trade on the
continent. The study applies the pooled mean group (PMG) and the mean group (MG)
estimators. The analysis is based on data from 25 African countries. The findings reveal a
bidirectional causal relationship between industrial design applications, patents, trademarks,
and international trade participation. The study shows that exports encourage investments in
design, patents, and branding, while innovation improves exports. Additionally, trademark
applications are found to significantly boost exports, and research and development, along
with logistical efficiency, contribute to short-term export growth. On the import side, the
study finds that factors such as intellectual property protection, innovation, logistics,
population size, and economic performance play crucial roles. The study recommends that
African governments should prioritise the establishment of innovation ecosystems and
promote regional economic integration.
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1. INTRODUCTION

Trade participation is the involvement of a country in international trade activities. It
encompasses the import and export of goods and services, as well as various aspects of trade,
such as tariffs, trade agreements, and trade balance. It is measured by the volume and value of
a country's imports and exports. Trade participation enables countries to specialise in the
production of goods and services in which they hold a comparative advantage, thereby
enhancing efficiency and overall economic growth. Concurrently, innovation emerges as a
powerful catalyst for heightened productivity, enabling businesses to achieve more outcomes
with fewer resources. The innovation and trade participation nexus, as viewed through the
lens of catch-up theory, constitutes a pivotal consideration in the pursuit of economic growth
and the augmentation of national output.

In recent years, African nations have demonstrated notable strides in innovation and trade
engagement, with Mauritius emerging as the continent’s leader in innovation in 2022, closely
followed by South Africa (Oluwole, 2023; Oluwole, 2022). South Africa, in particular, also
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leads the sub-Saharan region in terms of trade, ranking as the leading exporter and importer in
the area, with Egypt, Morocco, Nigeria and Algeria following suit (World Integrated Trade
Solution (WITS), 2023). This positioning underscores South Africa’s pivotal role in sub-
Saharan Africa's trade, with its influence extending across multiple sectors and regions. In
2021, sub-Saharan Africa generated an export value of $310 billion, accounting for 1.3% of
the global total of $24.2 trillion. These exports were diversified across 4,536 distinct product
categories, traded with 227 global partners, covering 98.29% of the product range of the total
African export profile. Similarly, the region’s imports were valued at $305 billion,
representing 1.4% of the world’s total imports, which reached $21.9 trillion. This impressive
import diversity spanned 4,624 product types, equating to 99.63% of global product varieties
(World Integrated Trade Solution [WITS], 2023). These figures indicate a substantial
integration with global markets, both in the breadth of goods traded and in the number of
trading partners engaged. However, despite this extensive engagement, Africa's trade volume
remains relatively modest on the global scale, suggesting underlying barriers or challenges in
scaling up trade value. The comparatively low percentage of Africa’s trade value prompts a
deeper exploration into the region’s trade dynamics. Understanding these drivers—whether
related to regional policy, infrastructural limitations, or international trade agreements—is
essential to harness Africa's full potential in the global economy. This analysis could
illuminate pathways for enhancing Africa's trade participation, with potential ripple effects
across innovation, economic resilience, and growth trajectories within the continent.

Some scholars have examined the influence of innovation on trade participation, especially
export performance. Other scholars have argued that innovation is an essential factor in the
nonprice competitiveness of a nation's commodities (Buxton et al., 1991). An improvement in
innovation drives the quality of existing commodities or expands the variety of products that a
country trades on the global market. Many theoretical studies and some empirical studies have
shown that innovation drives trade participation (Fauzel, 2022; Melitz & Redding, 2021;
Shinyekwa et al., 2019; Bhujabal & Sethi, 2020; Buxton, at al., 1991; Grossman & Helpman,
1990; Dollar, 1986; Vernon, 1966). However, there has yet to be a consensus on how
innovation has improved trade participation, especially in Africa, and to what extent. Several
empirical studies have indicated that innovation has a stronger influence on the export
performance of developed countries than on that of developing countries such as African
countries (Shinyekwa et al., 2019). Whether innovation involves creating new products or
improving the existing product range, it sustains and improves market export performance.
This phenomenon has recently attracted increased amounts of empirical attention. For
instance, Thirlwall (1986) explained that the poor export performance of the United Kingdom
in the 1980s was a result of the failure of the economy to keep pace with the rising quality
standards in the global market.

It is widely observed that countries with high innovation indices also tend to exhibit robust
industrial performance, elevated trade positions, and higher income levels. This pattern
underscores the strong link between innovation and economic competitiveness on the global
stage. However, many African nations rank low on global innovation indices, and most are
categorised as middle- to low-income economies (Shinyekwa et al., 2019). This disparity in
innovation capacity and economic performance has motivated the creation of various regional
economic organisations worldwide. Notable examples include the European Union (EU), the
North American Free Trade Agreement (NAFTA) (now the United States-Mexico-Canada
Agreement, USMCA), the Association of Southeast Asian Nations (ASEAN), and the African
Union (AU). These groups aim to foster economic integration and collaboration to drive
regional growth, often through policies that enable economies of scale and leverage collective
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market strength. In Africa, the AU has launched initiatives such as the African Continental
Free Trade Area (AfCFTA) to stimulate intra-African trade and boost economic progress
across the continent. Other regional collaborations, such as the Economic Community of West
African States (ECOWAS) and the South Asian Association for Regional Cooperation
(SAARC), have also sought to harmonise economic policies, reduce trade barriers, and
strengthen competitive positioning in global markets. However, African countries' efforts to
emulate industrialised models by establishing research and development (R&D) institutes and
scientific organisations have met with limited success. This outcome highlights the unique
challenges African nations face in cultivating innovation ecosystems that translate into
significant economic gains (Oyelaran-Oyeyinka, 2004; Adeboye, 1997).

The crucial question, then, is to what extent innovation influences trade dynamics within
Africa and beyond. Despite the clear trade advantages associated with high levels of
innovation, the precise impact of innovation on Africa’s trade activities, both within the
region and globally, remains underexplored. This study seeks to fill that gap through an
empirical analysis of the relationship between innovation and trade participation in selected
African countries. Focusing on 25 African nations spanning all five continental regions—
Northern, Eastern, Middle, Southern, and Western Africa—the study leverages data on critical
innovation metrics such as industrial design applications, patent filings, trademark
registrations, and R&D expenditures. These indicators provide a comprehensive picture of
each country's innovation environment, allowing an in-depth examination of how innovation
affects trade engagement across Africa. The findings of this study promise to offer valuable
insights into how Africa’s innovation capacity can be better harnessed to strengthen its role in
global trade. This study employed estimation approaches that are capable of accounting for
the country-specific heterogeneous effects that may exist in each country. Hence, the study
applied nonstationary heterogeneous dynamic panel approach. This study makes critical
contributions to the empirical, policy, and theoretical aspects of this topic. It benefits
governments, businesses, investors, and academic communities, focusing on African
countries' effects of innovation on trade participation. From a policy perspective, this
approach can aid African officials and policymakers in understanding the responsiveness of
international trade participation to innovation.

It is important to note that understanding the nexus between innovation and trade participation
is essential for fostering economic growth and enhancing national output, especially within
the context of Africa, where the potential for economic development through trade and
innovation remains underexplored. This article stands out by focusing on the causal links
between various forms of innovation—such as industrial design applications, patents, and
trademarks—and international trade participation in Africa. Specifically, the article addresses
how innovation influences trade participation in African countries, the bidirectional causal
links between industrial design applications, patents, trademarks, and international trade
participation, how exports drive investments in innovation, and vice versa, the role of
intellectual property protection in enhancing export attractiveness and overall trade
performance.

2. LITERATURE REVIEW

2.1 Theoretical Review

This study is based on a concatenated set of theories that help explain the relationship
between innovation and trade participation. The Ricardo's Comparative Advantage theory,
introduced in 1817, explains the advantages of international trade even if one nation is less
efficient at producing all goods (Dutt, 2023). This theory suggests that countries should
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specialise in producing goods or services where they have a comparative advantage, exporting
these goods or services, and importing those where their disadvantage is relatively smaller.
While this theory laid the foundation for economic globalisation, it has faced criticism for its
static approach, ignoring dynamic advantages, the potential impact of transportation costs,
diseconomies of scale due to excessive specialisation, trade barriers imposed by governments,
and its limited scope in accounting for static advantages (Robinson, 1979). The theory reveals
the potential for African countries to specialise in areas where they have a comparative
advantage, such as agriculture or technology-related industries. This specialisation can drive
productivity, facilitating trade, technology transfer, and innovation, ultimately fuelling
economic growth. However, structural challenges such as infrastructure deficits, limited
education, heavy reliance on commodity exports, trade barriers, and intellectual property
issues must be addressed to fully harness the benefits of this theory in the context of African
innovation and trade participation.

Raymond Vernon's product life cycle theory, which extends the technology gap theory,
elucidates the pivotal role of technology maturity in shaping dynamic economic trade. This
theory asserts that innovative countries, primarily developed nations, initially produce and
consume goods during the new product phase. As products mature globally, imitating
countries, often developing nations, enter the market, leading to underselling. Eventually, the
product becomes standardised and no longer monopolised by the innovating country. This
theory, developed by Vernon and Hirsch, posits that an innovative country may transition
from an exporting to an importing nation of the same or improved product. African countries
may begin by importing innovative goods and technologies and subsequently engaging in
trade and domestic innovation to improve these technologies. This can stimulate economic
growth by increasing productivity and competitiveness. However, critics argue that the theory
may not fully accommodate the complexities of modern globalised trade due to rapid
technological advancements and evolving consumer preferences.

The New Trade Theory, advanced by Paul Krugman, emphasises economies of scale, product
differentiation, and imperfect competition as drivers of international trade. In the context of
Africa's study on innovation and trade, this theory highlights the significance of diversifying
products through innovation. African nations can harness their comparative advantages,
stimulate domestic industries, and participate in global trade by fostering product
differentiation and achieving economies of scale. By promoting innovation, such as
technological advancements and quality improvements, African countries can enhance their
trade competitiveness, reduce their reliance on commodity exports, and expand their presence
in international markets. This approach is vital for achieving sustainable economic growth and
development across the African continent.

2.2 Empirical Review

Several empirical studies have investigated the relationship between innovation and
international trade by examining the influence of innovation on trade participation. Many of
these studies have focused on various regions, both within and outside Africa.

Fauzel (2022) conducted research to explore the effect of technological progress on trade
within the Common Market for Eastern and Southern Africa (COMESA) region. Using panel
data from 1990 to 2017, Fauzel (2022) employed the panel dynamic vector error correction
model (PVECM) for analysis. The study showed that technological progress had a significant
positive impact on trade in COMESA countries. However, these studies have focused mainly
on the region and treated COMESA countries as homogenous entities, overlooking potential
heterogeneity among them. Melitz and Redding (2021) took a theoretical approach to
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investigating the relationships among global trade, innovation, and economic growth. They
explored four key factors, namely, trade competition, market size, comparative advantage,
and knowledge spillovers, highlighting their roles in driving welfare gains from trade. Their
research relied primarily on theoretical frameworks without extensive empirical evidence.
Nevertheless, it shows a strong link between innovation and trade, particularly in developing
countries such as those in Africa.

Akcigit and Melitz (2021) studied the impact of international trade on innovation incentives
and how innovation influences firms' export decisions. They found that access to export
markets increased innovation incentives through the "market size effect." This effect
encouraged incumbents to innovate even when facing competition from foreign firms entering
the global market. The study explained the dynamics between innovation and trade
participation, although it did not specify a clear sample, limiting its generalisability. Cai et al.
(2021) focused on Chinese firms from 2001 to 2007 and assessed the impact of export
participation on product innovation. Their findings revealed that participating in exports
significantly increased the likelihood of product innovation, although the effect was less than
that of market size.

Using panel data from 2007 to 2019, Giir (2020) examined the relationship between
international trade and innovation among BRICS-T countries. The study analysed various
methods and revealed that innovation plays a crucial role in global market competitiveness.
This study investigated the impact of international trade indicators (exports, imports, and
foreign direct investment) on the global innovation index. The study revealed that exports
positively affected innovation, but imports and FDI had negative impacts on innovation,
indicating a two-way causal relationship between exports and innovation. However, studies
have not established how innovation influences trade participation. Shinyekwa et al. (2019)
used panel data from 2007 to 2018 to explore the impact of technological innovation on
export trade volume and value within the Common Market for Eastern and Southern Africa
(COMESA) and major importers. This study applied the Poisson pseudomaximum likelihood
(PPML) method and found that technological innovation has the potential to enhance export
quality and competitive advantage and increase the volume and value of exports in the
COMESA region.

Bhujabal and Sethi (2020) investigated the relationships among foreign direct investment,
information and communication technology, trade, and economic growth across South Asian
Association for Regional Cooperation (SAARC) countries from 2000 to 2017. Their study
revealed a unidirectional causality from FDI to ICT and a bidirectional causal relationship
between trade and ICT, which underscores the motivation to assess whether innovation
triggers trade. Wang and Wang (2020) also examined the influence of foreign and domestic
trade on technological innovation using Chinese data from 2007 to 2015. Their study showed
that foreign trade and domestic trade complement each other. Trade equalisation drove
incremental innovation, while trade specialisation positively influenced radical innovation.
However, these studies focused primarily on the effect of trade on innovation and did not
address how innovation drives trade participation.

Ghanbari and Ahmadi (2017) assessed the influence of innovation on international trade using
gravity models. They found that innovation had a positive impact on the export performance
of all industries in Iran, Japan, and Australia. However, this study has mainly addressed how
innovation affects international trade, with a focus on the level of carbon emissions. Sandu
and Ciocanel (2014) studied the influence of research and development (R&D) and
innovation on high-technology exports in 27 European countries from 2006 to 2010. They
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discovered a causal relationship between R&D and innovation, with private R&D expenditure
being more influential than public R&D expenditure. However, this study only addressed
high-technology exports, neglecting other aspects of trade participation. Liu (2014) also
assessed the influence of innovation on imports in Italy and Germany using data from 1991 to
2010. The study revealed that there was no significant influence of innovation on imports,
indicating that importing countries' innovation did not affect low-technology sectors.

Roper and Love (2002) examined differences in the determinants of export performance
between UK and German firms. Their study focused on product innovation and revealed a
strong positive effect on export performance in terms of profitability and export probability.
The study also highlighted differences between innovative and noninnovative firms,
especially in their response to spillover effects. Aw et al. (2011) explored the dynamic
relationship between R&D and exports in the Taiwanese electronics industry. They found that
R&D contributed positively to firms' growth and productivity. This study focused mainly on
the influence of both R&D and exporting on firms' productivity. Atkeson and Burstein (2010)
investigated the connection between innovation, firm dynamics, and international trade. Their
general equilibrium model measured firms' decisions to operate, innovate, and participate in
international trade. They found that product innovation influenced participation in the
international market, particularly in terms of welfare gains. Criscuolo et al. (2010) used UK
firm data to explore the impact of global trade participation on innovation. They found that
countries participating in the global market tended to be more innovative, benefiting from
knowledge spillovers.

Damijan et al. (2008) directly assessed the causal effect between innovation and international
trade, with a focus on both product and process innovation. They found that product
innovation was more likely to influence export decisions initially, while successful exports
fuelled process innovation. This study accounts for the bidirectional relationship between
innovation and international trade, considering various innovation measures. Aghion et al.
(2005) delved into the relationship between innovation and product market competition. They
discovered an inverted U-shaped relationship, showing how innovation influenced firms'
responses to competition. The study demonstrated that competition encouraged neck-and-
neck companies to innovate, although the effect depended on market competition levels..

3. INFORMATION

3.1 Research Approach

This study employs a robust approach by drawing primarily on secondary data gathered from
leading international sources, including the World Development Indicators, the World Trade
Organisation (WTO), and the World Intellectual Property Organisation (WIPO) Intellectual
Property (IP) Statistics Data Center. These data sources provide comprehensive insights into
the trade and innovation metrics of African nations, essential for examining how innovation
influences trade dynamics.

3.2 Data Collection

Panel data were collected from 25 African countries over a span of 26 years (1996-2021),
encompassing a broad array of variables critical to the analysis. Key variables include
industrial design applications, patent applications, trademark applications, R&D expenditures,
and exports and imports of goods and services (measured in current USS$). Although
innovation indicators were not available for every period in all countries, countries with data
for at least three periods were included, and interpolation was applied to address missing
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values. This approach ensures that the dataset represents a consistent panel of African
countries, making the findings more generalisable across the continent.

3.3 Model and Analytical Framework

To investigate the impact of innovation on trade participation, this study adopted a model
developed by Palangkaraya (2012), which describes the connection between innovation and
trade in terms of improving comparative advantage, reducing costs, improving product
quality, and expanding market reach. Innovation here encompasses advancements in
technology, processes, and products, while trade participation is assessed based on a country's
level of engagement in the international market. Building on Palangkaraya's model, this study
specifies a series of equations to capture the effects of various innovation indicators on trade
participation.

3.4 Research methods and tests

To examine the influence of innovation on trade participation, this study adopted the model
developed by Palangkaraya (2012). Palangkaraya (2012) states that the link between
innovation and trade occurs in two ways. Innovation in this study refers to advancements in
technology, processes, and products, while trade participation represents a country's level of
engagement in international trade. Palangkaraya (2012) illustrates how innovation positively
impacts trade participation by enhancing a country's comparative advantage, reducing costs,
improving product quality, and increasing market access. Adopting this approach, the model
for assessing the influence of innovation on trade participation is specified as follows:

Trade Participation Indicator, = f(Innovation Indicators,, Control Variables,, ) (1)
The model incorporates several control variables, including the Aggregate Logistic
Performance Index (ALPI), the real-world gross domestic product (RWGDP), the total
population (TPOP), and the exchange rate (EXR). These variables influence trade dynamics
by impacting factors such as logistics efficiency, economic scale, and currency valuation. For
example, a favourable exchange rate can make exports more competitively priced on the
global market, stimulating demand. Conversely, a depreciated exchange rate makes imports
costlier, encouraging the consumption of domestic goods. Therefore, these variables play an
essential role in shaping both exports and imports. Thus, the models can be restated as
follows:

In EXPT, = f(INV,,ALPI,,, RWGDP,, EXR,) (2)

In IMPT, = f(INV,,ALPI,,, TPOP,, EXR,) (3)
The trade participation indicators include the exports of goods and services (EXPT), imports
of goods and services (IMPT), while the control variables include overall logistic performance
(ALPI), world real gross domestic product (RWGDP), total population (TPOP), and exchange
rate (EXR). The equations that represent trade participation indicators (exports and imports)
and innovation indicators (e.g., industrial design applications, patents, trademarks, and R&D
expenditures) are presented in the model as follows:

In EXPT, = f(IND,,PAT,,nTRD,,RAD,,, In RWGDP,, EXR,) 4)
In IMPT, = f(IND,,PAT,,InTRD,,RAD,,, InTPOP,, EXR,) (5)
The stochastic form of equation (4) and equation (5) can be specified as follows:

In EXPT, = B, + BIND, + B,PAT, + B, TRD, + B,RAD, + B, ALPI, + 5, In RWGDP,

(6)
+ﬂ7E‘XRit + gt
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IMPT, = 3, + BIND, + J3,PAT, + BTRD, + B,RAD, + B,ALPI, + /3, In TPOP,
+ B, EXR, + ¢,

where &, =y, +1,, B, =intercept, 5, — ff,=parameter to be estimated, 4, =individual specific

(7)

effect or fixed effects and n,= idiosyncratic error,
i =1,...,n(for all countries in each region), ¢ =1996,...,2021.

Equation (1) establishes the link between trade participation indicators [(exports (EXPT) and
imports (IMPT)] and innovation variables. These equations are then expanded with additional
control variables to account for other economic factors. By differentiating between export and
import models, this approach allows us to examine how each component of trade participation
responds to varying levels of innovation. The resulting equations (4) and (5) encapsulate the
role of innovation in driving trade performance across the selected African nations.

3.5 Method of Data Analyses

To validate the robustness of the data and ensure the reliability of the estimations, panel unit
root tests were conducted before the main analysis. A range of unit root tests, including those
by Levin et al. (2002), Breitung (2000), Im et al. (2003), and others, were applied to account
for different assumptions regarding panel data heterogeneity. Tests such as the Levin et al.
(LLC) (2002) and the Im et al. (IPS) (2003) were particularly instrumental in accommodating
diverse cross-sectional dependencies, enhancing the accuracy of the analysis. Given the
complex interrelationships within the data, several econometric techniques were applied. The
Dumitrescu and Hurlin causality tests were used to identify causal directions, while the
Westerlund and Edgerton LM bootstrap cointegration test explored long-term relationships
between the variables. Dynamic panel data methods, including the Mean Group (MG), Pooled
Mean Group (PMG), and Dynamic Fixed Effects (DFE), were utilised to address issues
related to nonstationarity and heterogeneity. This multilayered approach not only ensures
rigorous testing of the model but also accounts for the shared trade policies, demographic
trends, and economic features across the African nations studied. The combination of these
advanced econometric techniques allows this study to provide a comprehensive and reliable
assessment of how innovation influences trade participation in Africa. By examining the
effects across diverse regions and accounting for both commonalities and differences in trade
structures, this methodology promises insights that are both sound and widely applicable
across the African continent.

4. RESULTS AND DISCUSSION

4.1 Panel Unit Root Test Results

The panel unit root test results in Table 1 reveal a mixed stationarity pattern among the
variables, with some displaying initial nonstationarity. However, once first differencing was
applied, all variables achieved stationarity at the 5% significance level. This result indicates
that the data are now reliable for further econometric modelling, as the transformation
mitigates risks of spurious regressions, enhancing the robustness of the ensuing analyses.
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Table 1. Panel Unit Root Test Results

Panel Unit Inimpt d.Inimpt inexpt d.Inexpt exr d.exr

Root Tests

Harris- 0.9249 -0.1486***b | 0.9254 -0.0630%**b | 1.0043 0.1153***p
Tzavalis

(rho)

Brei tung 5.6169 -5.8208***b | 5.7147 -4.8003***b | 9.9829 -9.2826***p
(lambda)

Levin-Lin -9.6805%***a | -1.1649%*** -10.7720%**a | -1.7943%** 3.1564 -5.7262***p
Chu

Im-— 3.8792 -9.6502***p | 3.7596 -9.7921***p | 11.4644 -7.5044%**p
Pesaran—

Shin

Fisher-Type | 2.9942***a | -0.7062 1.2304%**a -1.0137 -0.9935 -0.6656
Pesaran’s 1.092 -1.221 -1.110 0.888 -0.984 -2.106**b
CADF

Hadri LM 60.6129***a | -0.1389 60.0899***a | 0.5905 71.4137%** -0.1232b
Panel Unit pat d. pat ind d.ind rad d.rad

Root Tests

Harris- 0.8176%**a | 0.0527%** 0.6055%**a -0.2383*** 1.031 0.3341%**p
Tzavalis

(rho)

Brei tung 4.4588 -8.0935***p | 9.0394 -5.6515%*%*p | 9.1162 -5.9085***p
(lambda)

Levin-Lin -0.0230* - 0.5231* -5.1256***%p | 0.5843 -5.7283***p
Chu 26.0678***b

Im— -0.5704 - - - 6.8806

Pesaran— 12.8431%**p

Shin

Fisher-Type | -3.2415 18.0431***b | 0.5563 1.9659***p | 5.2991***3 -9.143%**
Pesaran’s 3.569 1.012 4.955 4.383 1.726 2.431
CADF

Hadri LM 35.7291***a | -1.7836 25.7843%**a | -3.5150 56.4971%**a | 13.3743%**
Panel Unit Intrd d.Intrd Intpop d.Intpop rwgdp d. rwgdp
Root Tests

Harris- 0.8748 -0.1756***b | 0.9978 0.2836***b | 0.9788 0.1773***p
Tzavalis

(rho)

Brei tung 4.9131 1.0882 20.0179 3.3745 6.0773 -11.6913%***
(lambda)

Levin-Lin -42.867***a | 1.9894 -11.4392%**3 | -0.9224 1.4287 -3.4923***p
Chu

Im-— 3.4536 -6.9075***pb | 3.6209 0.5575 3.2296 -
Pesaran—

Shin

Fisher-Type | 2.6515 5.8026***p | -1.3825 -0.4788 -1.1241 15.0064***p
Pesaran’s -0.537 -1.201 1.491 2.592 5.973 8.945
CADF

Hadri LM 41.5165%** | 1.8039** 78.3503***a | 10.4187*** 62.9658***a | 8.4560%**

Source: Extracts from STATA 15 Output. Note: The asterisks (***, **, and *) indicate the rejection of the null
hypothesis at significance levels of 1%, 5%, and 10%, respectively. Meanwhile, "a" and "b" denote stationarity
at the level and first difference, respectively. CADF refers to the Cross-Sectional Augmented Dickey-Fuller test,
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4.2 Cointegration Analysis Results

The cointegration analysis (Table 2) demonstrates a long-run relationship among variables in
both the export and import models. The presence of cointegration implies that in the long
term, shifts in innovation indicators (such as trademark applications, R&D expenditures, and
logistics performance) will consistently impact trade participation in African countries. This
interconnectedness explains the long-term stability and relevance of innovation as a driver of
trade activities within the region.

Table 2. Panel Cointegration Test Results

Statistics/Probabilities Statistic p value | Statistic p value
Export Model Import Model
Kao (1999) Test of Cointegration
Modified Dickey-Fuller t 1.5868%* 0.0563 1.9908** 0.0233
Dickey-Fuller t 1.5561* 0.0598 2.0841** 0.0186
Augmented Dickey-Fuller t 0.8495 0.1978 | 2.4789%** 0.0066
Unadjusted modified Dickey-Fuller 0.3876 0.3491 -0.0911 0.4637
Unadjusted Dickey-Fuller t 0.4541 0.3249 0.1322 0.4474
Predoni Test of No Cointegration
Modified Phillips-Perron t 5.7106%** 0.000 | 5.3994%*** 0.000
Phillips-Perron t -2.0426** 0.0205 | -2.0097** 0.0222
Augmented Dickey-Fuller t -1.576%* 0.0575 | -2.0846** 0.0186
Westerlund Test of No Cointegration [Alternative hypothesis: cointegration in some panels]
Variance ratio | -0.6792 | 0.2485|  -1.0855 | 0.1388
Westerlund Test of No Cointegration [Alternative hypothesis: All panels are cointegrated]
Variance ratio | -03177| 03754 -0.6608 | 0.2544

Source: Extracts from STATA 15 Output.

4.3 Nature of Causality between Innovation and Trade Participation in the Selected

African Countries

The results of the nature of causality test are presented in Table 3.

Table 3. Granger noncausality test results for Juodis, Karavias and Sarafidis (2021)

Hypothesis HPJ Wald Test P Value HPJ

ind does not Granger-cause Inexpt. 4.780569 0.0288**
Inexpt does not Granger-cause ind. 4.856023 0.0275%*
pat does not Granger-cause Inexpt. 12.4831 0.0004***
Inexpt does not Granger-cause pat. 0.040775 0.8400
Intrd does not Granger-cause Inexpt. 50966551 0.4753
Inexpt does not Granger-cause Intrd. 102.7355 0.0000%**
rad does not Granger-cause Inexpt. 0.050205 0.8227
Inexpt does not Granger-cause rad. 5.62997 0.0177**
ind does not Granger-cause Inimpt. 9.306808 0.0023%**
Inimpt does not Granger-cause ind. 11.67317 0.0006***
pat does not Granger-cause Inimpt. 11.34989 0.0008***
Inimpt does not Granger-cause pat. 10070539 0.7510
Intrd does not Granger-cause Inimpt. 10.32785 0.0013***
Inimpt does not Granger-cause Intrd. 107.6093 0.0000%#**
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Hypothesis HPJ Wald Test P Value HPJ
rad does not Granger-cause Inimpt. 1.392559 0.2380
Inimpt does not Granger-cause rad. 2.57651 0.1085

Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.
Source: Extracts from STATA

According to the results, a bidirectional causal relationship exists between the exports of
goods and services and the industrial design applications at the 5% level of significance. On
the other hand, changes in the exports of goods and services also exert a significant influence
on industrial design applications, indicating that successful exports may prompt nations to
invest more in design innovation to maintain and enhance their competitive edge. A
unidirectional causal relationship running from patent applications to the export of goods and
services is evident at the 1% level of significance. This finding implies that changes in patent
applications significantly and causally impact the export of goods and services. In addition, a
unidirectional causal relationship running from the export of goods and services to trademark
applications is observed at the 1% level of significance. The study also revealed a
unidirectional causal relationship running from the export of goods and services to research
and development at the 1% level of significance. This finding implies that changes in the
exports of goods and services significantly and causally impact the level of R&D activities.

There is a bidirectional causal relationship between the import of goods and services and
industrial design applications at the 5% level of significance. This indicates that changes in
the imports of goods and services have a statistically significant influence on industrial design
applications and vice versa. A unidirectional causal relationship was also established running
from patent applications to the export of goods and services at the 1% level of significance.
This signifies that changes in patent applications significantly and causally influence the
export of goods and services only. A bidirectional causal relationship between trademark
applications and the import of goods and services is observed at 1% level of significance. This
indicates that changes in trademark applications have a mutually influential relationship with
the import of goods and services, and vice versa.

4.4 Impact of Innovation on Trade Participation in Selected African Countries

This section presents the short- and long-term impacts of innovation on trade participation-
specifically on exports and imports of goods and services-in selected African countries. The
results, detailed in Table 4 for exports and Table 5 for imports, provide information into how
various innovation indicators such as trademark applications, R&D expenditures, and logistic
performance affect African trade.

Table 4. Impact of Innovation on the Exports of Goods and Services

Variables Long-run Estimates Short-run Estimates
Ect -0.0928%**
(0.0202)
d.llnexpt 0.00237
(0.0435)
d.ind 5.00e-07
(7.01e-05)
d.pat 0.000138
(0.000222)
d.Intrd 0.0558**
(0.0283)
d.rad -0.278
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Variables Long-run Estimates Short-run Estimates
(0.293)
d.alpi -0.0135
(0.0987)
d.Inwrgdp 4.914%**
(0.550)
d.exr -0.000199
(0.000164)
Ind 0.000885
(0.000699)
Pat 0.00356**
(0.00169)
Lntrd 0.265
(0.180)
Rad 1.140
(0.948)
Alpi -0.193
(0.520)
Inwrgdp 1.855%%*
(0.680)
Exr 0.000713
(0.000435)
Constant -3.253
(2.216)

Standard errors in parentheses
**% p<0.01, ** p<0.05, * p<0.1

Table 5. Long-run Impact of Innovation on Imports of Goods and Services

Variables pmg
Ind -0.00134***
(0.00037)
Pat -0.0007
(0.00056)
Lntrd 0.0272
(0.0222)
Rad 1.072%**
(0.129)
Alpi 0.191%*
(0.106)
Lntpop 3.675%**
(0.218)
Exr 0.0147%**
(0.00156)
Observations 600

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The analysis reveals that industrial design applications have a positive but statistically

insignificant impact on exports in both the short and long run. This suggests that while design
activities might contribute to the branding and market appeal of African products, they may
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not yet play a dominant role in driving export growth. However, trademark applications show
a positive and significant impact on exports in the short term at the 5% level, with an
estimated coefficient of 0.0558. This indicates that stronger trademark protections are likely
to enhance export performance, aligning with the findings of Fauzel (2022), Giir (2020), and
Shinyekwa et al. (2019), who all documented a significant link between innovation and export
activities. This finding supports the theoretical assertion that intellectual property protections
can improve competitiveness by differentiating products in international markets.

Moreover, R&D expenditures and the overall logistic performance index show significant
positive effects on exports in both the short and long term, consistent with the results of
Gurib-Fakim and Signé (2022) and Caesar et al. (2018). R&D investments drive innovation
by enabling African countries to create high-value products that appeal to international
buyers, while efficient logistics facilitate the seamless movement of goods, lowering export
costs, and improving reliability. The positive impact of global real GDP on exports further
highlights the sensitivity of African exports to global economic conditions, underscoring the
importance of fostering economic resilience in response to external market fluctuations.
Furthermore, the statistically significant negative coefficient of the speed of adjustment
(estimated at -0.0928) reveals that in the event of shocks, African exports tend to adjust back
to their equilibrium level at a modest rate, around 9.28% annually. This gradual adjustment
suggests that African exports may face barriers in responding swiftly to global demand
changes, pointing to potential structural and policy limitations.

The import model uncovers a sound relationship between innovation and import dynamics.
Trademark applications exhibit a significant negative impact on imports in the long run, with
an estimated coefficient of -0.00134 (significant at the 1% level). This finding aligns with
Goliuk (2017) and Fink et al. (2005) and indicates that increased trademark protection may
reduce dependency on imported goods by fostering local brand development. However, in
contrast, R&D expenditures show a positive and significant long-run impact on imports, with
a coefficient of 1.072 (also significant at the 1% level). This suggests that African countries
with higher R&D expenditures are likely importing specialised equipment, technology, or raw
materials that are crucial for innovation but not readily available domestically. This result
echoes the findings of Gurib-Fakim and Signé (2022) and Caesar et al. (2018), emphasising
the role of imports in supporting local innovation.

The logistic performance index also exhibits a positive and significant impact on imports,
confirming that improved logistics ease the import process, potentially making African
markets more attractive for foreign suppliers. Additionally, a higher total population
positively affects imports in the long run, indicating that countries with larger populations
experience greater import demand, likely due to increased consumption needs. Exchange rates
also play a role, with a positive long-term impact (0.0147) on imports, which can be
associated with the J-Curve effect. Initially, exchange rate depreciation might make imports
more expensive, but over time, it enhances local competitiveness, ultimately fostering a
greater volume of imports due to increased purchasing power.

The short-term results of the estimated pooled mean group estimator are presented in Table
6a-c.
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Table 6a. Short-run Results on the Impact of Innovation on Im

ports of Goods and Services in Selected African Countries

Variables Algeria Angola Botswana | Burkina Faso Cabo Verde | Congo DR | Egypt Ethiopia Gambia
Ect -0.0383 -0.108%** -0.0964 -0.0592** -0.710%** -0.0191 -0.0439 -0.401*** -0.590**
(0.084) (0.036) (0.096) (0.024) (0.190) (0.015) (0.031) (0.151) (0.281)
D.lInimpt 0.174 0.236* 0.248* 0.0833 -0.119 -0.670%** 0.592%** -0.516%** -0.012
(0.161) (0.125) (0.146) (0.162) (0.117) (0.134) (0.188) (0.173) (0.210)
D.ind 4.78E-05 -115148 -0.00595 -0.00029 -0.0139%** -61515 6.25E-05 -0.000925** 0
(0.000) 0.000 (0.006) (0.000) (0.004) 0.000 (0.000) (0.000) (0.367)
D.pat -2.5E-05 -0.0218*** 0.00502 -0.00044 -0.427%*%* -0.0379* -0.00034 -0.00847%** 49287
(0.001) (0.005) (0.012) (0.001) (0.130) (0.023) (0.000) (0.003) 0.000
D.Intrd -0.0373 2.820%** 0.0662 0.322 -0.790%** 0.535 -0.294 0.173%** -0.0657
(0.089) (0.717) (0.230) (0.201) (0.254) (0.382) (0.180) (0.052) (0.046)
D.rad 0.368 -6407000 -2.868%** 0.505 0 1.593 -1.591%** -2.616%** -1.066
(0.347) 0.000 (1.037) (0.352) 0.000 (3.434) (0.526) (0.680) (1.719)
D.alpi 0.206 1.166** -0.0218 -0.31 -380057 -0.414 0.375* 0.294* -0.217
(0.327) (0.549) (0.190) (0.230) 0.000 (0.621) (0.227) (0.163) (0.806)
D.Intpop -0.367 58.52%* -19.9 -8.496 -16.47 -56.61 -17.32 157.0%%* -8.86
(15.390) (23.130) (16.970) (20.110) (10.080) (40.350) (15.830) (61.680) (18.700)
D.exr -0.0146%** | -0.0135%** | -0.131%** -0.00141%** -0.00457 -0.00077 0.0119 -5.6E-05 -0.0208*
(0.003) (0.002) (0.039) (0.000) (0.003) (0.001) (0.011) (0.011) (0.012)
Constant -1.365 -35,483%** -2.644 -1.547 -946.0%** 1,560%** -1.357 22 .24%** -16448
(3.455) (1.860) (3.253) (1.070) (5.442) (1.656) (1.178) (8.470) 0.000
Observations 600 600 600 600 600 600 600 600 600

Standard errors in parentheses
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Table 6b. Short-run Results on the Impact of Innovation on Imports of Goods and Services in Selected African Countries

Variables Ghana Kenya Madagascar Mauritius Morocco Mozambique | Namibia Nigeria Rwanda
Ect -0.698** | -0.740%** -0.0113 -0.214%* -0.0183 -1.077%%* -0.00954 -0.0964 -0.0041
(0.329) (0.177) (0.009) (0.108) (0.047) (0.210) (0.096) (0.088) (0.007)
D.lInimpt 0.267 0.232 0.18 -0.0871 -0.17 0.298* -0.272 -0.428%** -0.0216
(0.349) (0.163) (0.170) (0.149) (0.164) (0.159) (0.205) (0.159) (0.202)
D.ind -0.00013 8.27E-05 9.86E-05 -0.00031 -4E-05 0.00156 -0.00108 -0.000689* -0.00285
(0.001) (0.001) (0.000) (0.002) (0.000) (0.002) (0.002) (0.000) (0.016)
D.pat 0.116 0.000661 0.00693 -0.00622 -0.00024 -0.0011 0.00244 -0.00125 0.0123
(0.177) (0.001) (0.006) (0.011) (0.001) (0.004) (0.006) (0.003) (0.009)
D.Intrd -0.0562 -0.899%** -0.329 0.109 0.0763 0.155 0.00108 0.607 -0.0417
(0.944) (0.336) (0.200) (0.246) (0.304) (0.114) (0.035) (0.793) (0.041)
D.rad 1.7 -0.501 -1.729%* -0.37 0.088 -0.889%* -3.095 -25.9 4212000
(4.534) (0.322) (0.740) (0.698) (0.328) (0.512) (2.251) (23.250) 0.000
D.alpi -0.294 -0.394%%** -0.468 -0.00933 0.191 0.446 0.162 -0.00758 0.679%**
(2.142) (0.137) (0.344) (0.219) (0.326) (0.594) (0.299) (0.271) (0.293)
D.Intpop -30.78 24.92% 62.62 -11.37 37.62 101.4%%* 20.57%** 32.17 3.655
(50.380) (13.700) (47.600) (10.770) (29.380) (23.170) (7.326) (81.190) (5.051)
D.exr -0.168 -0.00409 -0.000540%*** -0.0412%** -0.181%** -0.0114 -0.0624*** | -0.00744** | -0.00204**
(0.206) (0.004) (0.000) (0.010) (0.039) (0.009) (0.020) (0.003) (0.001)
Constant -26.84%* | 20 73%** -1.529 -6.237* -1.058 -46.36%** 0.78 3.361 -622.4%**
(11.880) (6.707) (1.263) (3.238) (1.856) (10.470) (3.081) (4.160) (0.297)
Observations 600 600 600 600 600 600 600 600 600

Standard errors in parentheses
koK p<0-01, k% p<0.05, * p<0.1
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Table 6¢. Short-run Results on the Impact of Innovation on Imports of Goods and Services in Selected African Countries

Variables Tome and Principe South Africa Sudan Tanzania Tunisia Uganda Zambia
Ect -0.00901*** -0.169 -0.154 -0.00966 -0.422%* -0.00107 -0.456%**
(0.001) (0.105) (0.142) (0.011) (0.178) (0.003) (0.086)
D.lInimpt 1.469%** -0.404 -0.0447 -0.111 0.0324 -0.0994 0.0748
(0.018) (0.286) (0.193) (0.248) (0.189) (0.287) (0.129)
D.ind 716.2 -0.0003 0.000283 0.173** 0.00160** 0.00102 0.0015
0.000 (0.000) (0.001) (0.079) (0.001) (0.001) (0.001)
D.pat -603.6%*** -8.8E-05 -0.0007 0.0453 -0.00054 -0.00872 -0.0156%**
(0.015) (0.000) (0.002) (0.394) (0.001) (0.006) (0.003)
D.Intrd -0.00015 -0.113 -0.958%** -0.0304 4.372 -0.669%** -0.0724
(0.000) (0.367) (0.284) (0.059) (11.120) (0.211) (0.090)
D.rad 83566 -3.308** -9.148 0.584 -1.436** -0.418 -2.089*
0.000 (1.530) (7.227) (1.524) (0.597) (0.710) (1.103)
D.alpi 0.00358 0.155 0.498 -0.192 -0.0811 0.0913 -1.096
(0.004) (0.301) (1.269) (0.245) (0.189) (0.664) (0.992)
D.Intpop 0.285%** 2.461 31.41 -16.94 14.65 -28.71 20.03**
(0.073) (10.190) (58.780) (16.300) (21.340) (26.450) (8.712)
D.exr 0.000303 -0.0978*** 0.00718*** -0.00046 -0.331%* -7.2E-05 -0.160%**
(0.000) (0.018) (0.002) (0.000) (0.187) (0.000) (0.033)
Constant 189.7 6.916* 5.557 0.189 -15.61%* 1.032 -18.15%**
0.000 (4.191) (5.030) (0.630) (6.942) (0.807) (3.361)
Observations 600 600 600 600 600 600 600

Standard errors in parentheses
*E* p<0.01, ** p<0.05, * p<0.1
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The short-run results, derived from the pooled mean group estimator, reveal patterns in how
African countries respond to import changes. For instance, lagged imports positively and
significantly affect current imports in some countries (Angola, Burkina Faso, Egypt, and Sao
Tomé and Principe), suggesting that previous import activity can build momentum in trade
behaviour, potentially due to the persistence of trade partnerships or demand cycles.
Conversely, the negative impact of lagged imports in other countries (Congo DR, Ethiopia,
and Nigeria) may reflect trade policy adjustments or economic constraints that discourage
continuous import reliance.

Industrial design applications reveal mixed short-run effects: while negatively affecting
imports in Cabo Verde, Ethiopia, and Nigeria, they positively influence imports in Tanzania
and Tunisia. These divergent outcomes may reflect each country’s distinct approach to
industrial design and its relationship to domestic production capacity. The positive and
negative short-run impacts of patent applications and resident trademark applications further
illustrate this diversity. For instance, trademark applications are associated with reduced
imports in Cabo Verde, Kenya, Sudan, and Uganda, possibly as they drive domestic
alternatives. However, in Angola and Ethiopia, trademark applications correlate with
increased imports, perhaps as local brands expand their product portfolios by complementing
imports. R&D expenditures display a negative impact on imports in Botswana, Egypt,
Ethiopia, Madagascar, Mozambique, South Africa, Tunisia, and Zambia, indicating that
increased local R&D investment may substitute for imports by enhancing self-sufficiency in
certain goods. These short-term variations highlight the importance of tailoring trade and
innovation policies to each country’s unique economic environment and developmental goals.

The overall performance index also exerts a positive short-run influence on imports in
Angola, Egypt, Ethiopia, and Rwanda. This finding indicates that economic and institutional
quality fosters an environment conducive to higher import activity, likely due to a favourable
business environment and strong governance that attract foreign investment and facilitate
trade. Similarly, the total population correlates positively with imports in several countries,
reflecting that growing populations drive the demand for imported goods.

The positive relationship between R&D, trademark applications, and exports aligns with the
theory of comparative advantage, suggesting that innovation helps African nations
differentiate their exports, increasing competitiveness. The positive effect of logistic
performance corroborates trade facilitation theories, which highlight infrastructure as a key
enabler of trade. Conversely, the negative effect of trademark applications on imports
suggests a shift toward self-sufficiency, aligning with the endogenous growth theory, which
posits that innovation can reduce dependency on foreign goods by enhancing local production
capacity. The results emphasise the importance of fostering innovation and improving
logistics to enhance Africa’s global trade presence. By investing in R&D, protecting
intellectual property, and strengthening infrastructure, African nations can boost both exports
and self-sufficiency, promoting sustainable economic growth and resilience within the global
economy.

The estimated negative and significant impact of the exchange rate on current imports in the
short run for Angola, Cabo Verde, Ghana, Kenya, Mauritius, Mozambique, Rwanda, South
Africa, Tunisia, and Zambia implies that a depreciation of their respective currencies leads to
an increase in the cost of importing goods, which in turn reduces their current import levels.
The negative and significant estimated constant term in the imports of goods and services
model for Angola, Cabo Verde, Ghana, Kenya, Mozambique, Rwanda, South Africa, Tunisia,
and Zambia indicates that their initial import levels are below what would be expected in a
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theoretical scenario. This could be attributed to factors such as limited purchasing power,
trade restrictions, or economic challenges. On the other hand, the positive and significant
estimated constant term in the imports of goods and services model for the Congo DR,
Ethiopia, and Sudan suggests that even without considering other factors, the country's
imports are inherently substantial. This could be due to the country's geographic location,
trade agreements, or specific economic needs that drive a consistent level of imports. The
negative and significant estimated speed of adjustment to long-run equilibrium in the exports
of goods and services model for these countries suggests a relatively slower response to
shocks or changes in the short term, leading to a gradual convergence toward their long-term

export equilibrium.

5. CONCLUSION AND POLICY RECOMMENDATIONS

5.1 Conclusion

This study identified bidirectional causal links between industrial design applications and
exports, between patents and exports, and between trademarks and imports, highlighting the
symbiotic relationship between innovation and trade engagement. The study also emphasised
that successful exports foster investments in design, patents, and branding, while innovation
heightens export attractiveness, underlining the strategic significance of intellectual property
protection in shaping trade dynamics.

The study also infers that trademark applications significantly boost exports, showcasing the
pivotal role of brand identity in enhancing international trade. Research and development
activities and logistical efficiency emerge as key drivers of short-term export growth,
underscoring the importance of innovation and streamlined trade processes.

It was also concluded that import dynamics are influenced by intellectual property protection,
innovation, logistics, population size, and economic performance. Trademark applications
positively impact imports, while research and development initiatives drive the demand for
imported inputs. The roles of industrial design and patent applications in shaping imports
further highlight the multifaceted nature of trade within the region. The study also highlights
industrial design, patents, trademarks, research and development, exports, and balanced trade
policies as contributors to long-term economic growth in Africa.

5.2 Recommendations

To strengthen Africa’s trade participation and harness the power of innovation for sustainable
economic growth, targeted policy actions are essential. These recommendations address the
specific roles of governments, institutions, and private sectors to promote a more competitive
and resilient trade ecosystem.

African governments should prioritise the development of innovation ecosystems that actively
support research and development. This can be achieved by establishing dedicated research
institutes, innovation hubs, and fostering collaborations between universities, research centres,
and industry players. Such collaborations can bridge the gap between theoretical research and
practical applications, facilitating the development of new technologies and high-value
products. To incentivise private sector involvement, governments could offer grants, tax
breaks, or subsidies for R&D projects, thus promoting a culture of innovation that aligns with
national economic priorities.
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Given the significant role of industrial design in influencing trade, African policymakers
should invest in design education and training programmes to cultivate skills in product
design and branding. Governments could sponsor design workshops, encourage academic
programmes in industrial design, and promote design competitions to drive creativity within
industries. Supporting local businesses in branding efforts, particularly in trademark
registration, will help enhance the appeal of African products in global markets, fostering
greater export potential, and reducing import reliance.

For innovation to flourish, robust intellectual property protection is essential. Policymakers
must reinforce IP laws, particularly for patents and trademarks, to create an environment
where innovators feel secure in their ability to capitalise on their inventions. Intellectual
property offices in African countries should streamline application processes, reduce
bureaucratic delays, and engage in regional collaborations to harmonise IP standards. These
efforts will make African markets more attractive to both local and foreign investors by
ensuring that creative outputs are well-protected.

Efficient logistics systems are foundational to trade success. African governments should
invest in infrastructure development to improve transportation, communication networks, and
trade routes. Modernised infrastructure will reduce transaction costs, improve trade efficiency,
and increase competitiveness. In addition to physical infrastructure, digital trade platforms
and streamlined customs procedures will facilitate smoother cross-border transactions. Public-
private partnerships can play a pivotal role in these investments, pooling resources to build
sustainable infrastructure systems that boost long-term trade capabilities.

African nations should aim to craft trade policies that balance the growth of exports with the
sustainability of imports. This requires fostering domestic industries to reduce overreliance on
imports, especially for essential goods. Simultaneously, governments should negotiate fair
trade agreements that open markets for African exports. Policymakers can also encourage
regional trade by supporting initiatives like the African Continental Free Trade Area
(AfCFTA), which aims to enhance intra-African trade and strengthen the continent’s position
in global trade networks.

Building strong brand identities for African products can increase their attractiveness in both
regional and international markets. Policymakers and trade organisations should support
brand development initiatives, focusing on quality and marketability. Investment in marketing
and consumer awareness campaigns, both domestically and abroad, can build recognition for
African brands, making them more competitive globally. By fostering a sense of pride and
preference for local products, these campaigns will help shift consumer behaviour toward
supporting African businesses.

To boost innovation further, governments across Africa should introduce targeted incentives
for businesses engaging in R&D. These incentives could include tax deductions, research
grants, and innovation subsidies aimed at lowering the financial barriers to R&D investment.
Governments should also facilitate access to capital for innovative startups, especially in
sectors with high export potential. These financial incentives would encourage the private
sector to engage more actively in the development of new technologies and products that
enhance Africa's global competitiveness.

Regional integration is crucial to scaling Africa's economic impact. African countries should

deepen their commitment to regional trade agreements, customs unions, and harmonisation of
trade regulations. These actions will create a larger and more cohesive market for African
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goods, enhancing economic resilience and attractiveness to foreign investors. Organisations
such as the African Union (AU) and regional economic communities like ECOWAS can lead
these integration efforts, ensuring that policies are aligned and promoting joint initiatives that
strengthen intra-African trade.

By implementing these recommendations, African nations can build a more competitive and
sustainable trade ecosystem that leverages the continent’s unique strengths in innovation and
resource diversity. This approach will enable Africa to increase its trade share in the global

market, driving economic growth and improving the quality of life on the continent.
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