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ABSTRACT

This study evaluates the key drivers of green logistics performance and their impact on economic growth
in African countries. The study employs a quantitative approach using panel data analysis for African coun-
tries from 2007 to 2022. Impulse Response Function and Variance Decomposition methods are utilized to
examine the dynamic relationships among variables, including economic growth, Logistics Performance
Indicators (LPI), fossil fuel consumption, and greenhouse gas emissions. The findings reveal significant pos-
itive relationships between green logistics performance indicators, such as the ability to track and trace
consignments, logistics service quality, and trade infrastructure, with economic growth. Conversely, fossil
fuel consumption and greenhouse gas emissions exhibit negative associations with economic growth and
environmental sustainability. The results underscore the importance of embracing green logistics practices
and sustainable development strategies in African economies. By improving logistics infrastructure, en-
hancing service quality, and reducing environmental impacts, countries can foster economic growth while
mitigating adverse effects on the environment. Future research could explore region-specific factors influ-
encing green logistics adoption and examine the role of policies and regulations in promoting sustainable
practices. The findings have implications for policymakers, industry stakeholders, and regulatory bodies
in developing targeted strategies to align economic progress with environmental responsibility in African
nations.
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SKOHOMUWYECKUN POCT U YCTOMUUBOE PA3BUTUE

OueHKa KntoueBbix pakTopos 3PpPeKTUBHOCTU 3eN1eHOoMn
NOMNCTUKUN B Nepmuos 3KOHOMUYECKOro pocta B CTpaHax
Adpuku
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AHHOTALMA

B OaHHOM uccnenoBaHMM Oblna NpoBeAeHa OLLeHKa KatoueBbiX GakTopoB 3GGHEKTUBHOCTU 3eNEHOM
NIOTUCTUKU U UX BIUAHWE Ha SKOHOMMYECKUIN POCT B CTpaHax AbpuKM. B nccnegosaHum 6611 NPpUMEHEH
KONMYECTBEHHbIN MOAXOA C WCNONb30BaHMEM aHaNM3a MaHEe/bHbIX AaHHbIX ANA cTpaH AdpuKM 3a
nepuoa ¢ 2007 no 2022 roa. Metoapl GYHKUMM MMMYAbCHOTO OTKAMKA WM PasNOXKeHWUs Aucrnepcumn
OblIM MCNONb30BaAHbl AN U3YYEeHUA OUHAMUYECKMX B3aMMOCBA3EM Mexay nepemeHHbIMW, BKAoYasn
SKOHOMMYECKUIN POCT, MoKasaTenn 3bPEKTUBHOCTU NOTUCTUKM, MOTpebseHMe MCKOMNAaeMoro Tomn/iuMBa
M BbIOPOCHI MAPHMKOBbIX ra30B. Pe3y/nbTaTbl BbIABUAN CYLL,ECTBEHHbIE MONOKUTE/NbHbIE B3aMMOCBS3M
MeXay nokasatenamu 3PpPeKTUBHOCTU 3eNEHOM NOTMCTUKM, TaKUMMU KaK CMoCOBHOCTb OTCAEXKMBaTb
rPy3bl, KAYECTBO JIOFTUCTUYECKMX YCAYT U TOProBas MHPPACTPYKTYpPa, M SKOHOMUYECKMM pocToM. HanpoTus,
noTpebaeHne MCKOMNAeMOro TOM/IMBa U BbIOPOCHI MAaPHMUKOBBIX ra30B AEMOHCTPUPYIOT OTpULLaTE/IbHbIe
CBA3WN C SKOHOMMUYECKMM POCTOM M SKOJIOFMHYECKON YCTOMYMBOCTbIO-Pe3ynbTaThl NOAYEPKUBAIOT BAXKHOCTb
BHEAPEHMA METOLO0B 3€/IEHOM JIOTUCTUKU U CTPATErniA YCTOMYMBOrO Pa3BUTUA B SKOHOMMKAX ADpPUKM.
Ynyylas N1ormcTuyeckyto MHGPaCcTPYKTYpyY, MOBbILLAA KAYECTBO 0O6C/YKMBAHUA U CHUXKAA BO34EMUCTBME HA
OKpY)KaloLLyto cpeay, CTpaHbl MOryT CrOocO6CTBOBATbL 3IKOHOMMUYECKOMY POCTY, OAHOBPEMEHHO CMArYas
HebnaronpuaTHOe BO34ENCTBME Ha OKpy:Kawlyto cpeay- byayuwime wccnegoBaHWsa MOTYT M3Yy4YUTb
pervoHanbHble GaKTopbl, BAUAIOLWME Ha BHEAPEHME 3€/IEHOM IOTUCTUKM, N PACCMOTPETbL PO/b MOJINTUKM
N HOPMATMBHbIX aKTOB B MPOABUMKEHMU YCTOMYMBLIX MPAKTUK. Pe3ynbTatel mMccnegoBaHMA MMEROT
Ba)KHOE 3HAYeHWe A/1A MOJIMTUKOB, 3aMHTEPECOBAHHbIX CTOPOH B OTPAC/AM U PErYyINPYHOLLMX OPraHOB
npu pas3paboTKe LeNeBbIX CTPATErMIA MO COM1ACOBAHUIO SKOHOMMYECKOFO MPOrpecca C 3KO0rMYecKoi
OTBETCTBEHHOCTbIO B adpPUKAHCKUX CTpaHaXx-
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1. INTRODUCTION

In the past decades, the rapidly growing glob-
al economy has fueled an unprecedented demand
for goods and services, intensifying the need for ef-
ficient and sustainable logistics systems. The trans-
portation and logistics sector, a crucial component
of economic growth, has struggled to balance eco-
nomic expansion with environmental sustainabil-
ity. This dilemma is particularly acute in African
countries, where economic development is a press-
ing priority, yet the consequences of unsustainable
practices pose severe threats to the region’s ecolog-
ical well-being. According to the United Nations
Environment Programme (UNEP), the transpor-
tation sector accounts for approximately 25% of
global greenhouse gas emissions, with a signifi-
cant portion attributable to logistics operations
(UNEP, 2021). Furthermore, the International En-
ergy Agency (IEA) reports that Africa’s energy-re-
lated carbon dioxide emissions have increased by
nearly 50% since 2000, underscoring the urgency
of addressing the environmental impact of logistics
activities (IEA, 2022). Previous empirical studies
have explored various aspects of green logistics
and its relationship with economic growth, but a
comprehensive understanding of the key drivers in
the African context remains elusive. Rao and Holt
(2005) examined the role of green logistics prac-
tices in enhancing environmental and economic
performance, while Rodrigue et al. (2017) investi-
gated the impact of sustainable transportation strat-
egies on economic development. However, these
studies primarily focused on developed economies
or specific regions, leaving a gap in understanding
African countries’ unique challenges and opportu-
nities.

This research aims to evaluate the key driv-
ers of green logistics performance amid econom-
ic growth in African countries, utilizing advanced
econometric techniques such as impulse response
function and variance decomposition. This study
aims to contribute to the existing body of knowl-
edge by providing empirical evidence and insights
into the intricate interplay between green logistics
practices, economic growth, and environmental
sustainability in Africa. By identifying the critical
factors influencing green logistics performance,
the research will inform policymakers, industry
stakeholders, and regulatory bodies in their efforts
to foster sustainable economic development while
mitigating environmental impacts. Additionally,
the study’s findings serve as a foundation for tai-
lored strategies and interventions to promote the
adoption of green logistics practices, thereby align-

ing economic progress with environmental respon-
sibility in African nations.

2. LITERATURE REVIEW
2.1 THEORETICAL FOUNDATION

This study draws its theoretical foundation
from the Natural Resource-Based View (NRBV)
theory and Logistics Theory, which provide com-
plementary perspectives on the interplay between
environmental sustainability, logistics operations,
and economic performance. The NRBV theory,
proposed by Hart (1995), offers a strategic frame-
work for understanding how firms can leverage
environmental challenges as opportunities for
competitive advantage. It posits that organizations
can achieve superior financial performance by pro-
actively developing capabilities in pollution pre-
vention, product stewardship, and sustainable de-
velopment while minimizing their environmental
impact. In green logistics, the NRBV theory sug-
gests that embracing sustainable practices, such as
energy-efficient transportation modes, minimizing
waste, and optimizing supply chain processes, can
enhance operational efficiency, reduce costs, and
ultimately contribute to economic growth (Mark-
ley & Davis, 2007).

Complementing the NRBV theory, Logistics
Theory provides a comprehensive understanding
of the intricate networks and processes involved
in moving and storing goods, services, and relat-
ed information (Tseng et al., 2005). It emphasizes
the importance of efficient and effective logistics
management in facilitating economic activities and
enabling trade. By integrating environmental con-
siderations into logistics operations, firms can miti-
gate their ecological footprint, improve operational
performance, enhance customer satisfaction, and
ultimately drive economic growth (Wu & Dunn,
1995).

By combining the insights from the NRBV
theory and Logistics Theory, this study offers a
holistic perspective on the crucial role of green
logistics in achieving sustainable economic de-
velopment in African countries. The NRBV theo-
ry highlights the strategic value of environmental
responsibility, while the Logistics Theory under-
scores the significance of efficient and effective
logistics management for economic prosperity.
Together, these theoretical frameworks provide a
robust foundation for evaluating the key drivers
of green logistics performance and their impact on
economic growth in the African context.
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2.2 MEASUREMENT OF GREEN
LOGISTICS PERFORMANCE

The measurement of green logistics per-
formance is crucial for assessing logistics oper-
ations’ environmental impact and sustainability.
Green logistics is a modern approach that reduces
environmental damage and improves the logisti-
cal environment and efficient resource utilization
(Seroka-Stolka & Ociepa-Kubicka, 2019). This
research asserts that understanding green logistics
performance should encompass traditional logis-
tics performance principles while incorporating
green development concepts. It recognizes the re-
lationship between green and traditional logistics,
where green logistics extends traditional logistics
principles in the green and low-carbon era context.
Traditionally, logistics performance has been mea-
sured by the efficiency and effectiveness of the lo-
gistics service provided. However, in the current
era of environmental consciousness, logistical op-
erations must prioritize natural world preservation
and conservation of limited resources. The concept
of “green logistics performance” encompasses
this aspiration. The Logistics Performance Index
(LPI) and the Green Logistics Performance Index
(GLPI) are prevalent measures used to evaluate
supply chain effectiveness and environmental fac-
tors, respectively (Fan et al., 2022). This research
takes a holistic approach by merging the logistical
and green levels to fill the research gap, aiming to
develop a conceptual model examining how green
logistics performance affects economic growth, in-
ternational trade, and environmental quality.

2.3 PREVIOUS STUDIES

The existing empirical literature provides
valuable insights into the relationship between
green logistics, economic growth, and environ-
mental sustainability. Several studies have exam-
ined the impact of environmental logistics perfor-
mance indicators (ELPI) on economic indicators
across different regions and country groups (Khan
et al., 2017; Zaman & Shamsuddin, 2017; Yu et
al., 2018). These studies consistently highlight the
positive influence of green logistics practices on
economic growth, foreign direct investment (FDI)
inflows, and trade openness. However, they also re-
veal the negative impact of greenhouse gas (GHG)
emissions and fossil fuel consumption associated
with logistics operations on environmental sus-
tainability. Moreover, researchers have explored
the role of green logistics in promoting renewable
energy consumption and mitigating environmen-
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tal degradation (Khan et al., 2018; Khan, 2019).
These studies suggest that adopting renewable en-
ergy sources and green practices can alleviate the
harmful effects of logistics operations on the en-
vironment while fostering economic activities and
export opportunities.

More recently, studies have focused on the
impact of green logistics performance on inter-
national trade and economic growth in specific
regional contexts, such as the One Belt and Road
Initiative (OBRI) countries (Li et al., 2021) and
the Asia-Pacific Economic Cooperation (APEC)
nations (Le et al., 2022). These studies provide
empirical evidence of the positive effects of green
logistics practices on export trade and economic
growth while highlighting the importance of en-
vironmental sustainability. Notably, Karaman et
al. (2020) and Yingfei et al. (2022) have explored
the link between green logistics performance and
sustainability reporting, as well as the mediating
role of firm performance and service quality. These
studies offer insights into the potential of green
logistics practices to enhance competitive advan-
tage and stakeholder communication. Despite the
valuable contributions of existing research, there
remains a gap in understanding the key drivers
of green logistics performance and their relative
importance in shaping economic growth and en-
vironmental sustainability in Africa. Most studies
have focused on developed economies or specif-
ic regional groupings, leaving a need for empiri-
cal evidence tailored to African countries’ unique
challenges and opportunities.

2.4 CONCEPTUAL MODEL

The conceptual framework in Figure 1 ana-
lyzes the Natural Resource-Based View (NRBV)
theory and Logistics Theory. The NRBV theory
suggests firms can gain a competitive advantage by
efficiently managing natural resources and aligning
with green logistics practices that mitigate envi-
ronmental impacts like greenhouse gas emissions.
Logistics Theory emphasizes optimizing resource
allocation and efficient flow of goods and services.
The framework incorporates tracking and tracing
capabilities, logistics infrastructure, on-time per-
formance, and customs clearance efficiency, sup-
porting efficient operations and minimizing envi-
ronmental impacts. By integrating green logistics
practices, companies can differentiate services,
attract environmentally conscious customers,
and gain competitive advantage while contribut-
ing to environmental sustainability and economic
growth.
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Figure 1. Conceptual Model

3. METHODS
3.1 DATA AND MODEL SPECIFICATION

The study utilizes panel data analysis on
African countries from 2007 to 2022, sourced
from the World Bank Development Database, to
quantitatively evaluate critical drivers of green

logistics performance impacting sustainability,
economic growth, and trade. The analytical model
specification aims to contribute insights into
sustainable development and logistics practices
in African economies. By adopting a panel data
approach, the analytical model in this study can be
specified as follows:

InEG;; = p1 + y1InLTT;; + y,InLCS; + y3InLIS; + v4InLCCyy + vsInLTy + yglnLly,
+ y,InFECy + ygInNEL; + yolnCHME ; + y1oInFGGE;; + uy (D

Where, In Eq. (1), i denotes the ith country
in the panel; t represents time; p symbolizes the
constant; y, to y,, denote the elasticity coefficients
of economic growth (InEG,), Ability to Track and
Trace Consignments (InLTT,), Competence and
Quality of Logistics Services (InLCS,), Ease of
Arranging Competitively Priced Shipments (In-
LIS,), Efficiency of Customs Clearance Process
(InLCC,), Shipments Reach Consignee Within
Scheduled or Expected Time (InLT,), Quality of
Trade and Transport-Related Infrastructure (InLI),
Fossil Fuel Energy Consumption (InFFC,), N20
emission intensity (InNEL ), CH4 Methane emis-
sions intensity (InCHME, ), Fluorine Greenhouse
Gas Emissions (InFGGE, ), Uit indicates the error
term.

3.2 ECONOMETRIC TECHNIQUES

When analyzing panel data, it is crucial to de-
termine whether the slope coefficients are homo-
geneous or heterogeneous across cross-sectional
units (Granger, 2003). The study employs the F-test

and Swamy’s (1970) test to examine slope homo-
geneity, accounting for factors like region-spe-
cific characteristics (Breitung, 2005). Addition-
ally, cross-sectional dependence is tested using
Pesaran’s (2004) CD test and the Breusch-Pagan
(1980) LM test, suitable when T > N, to check for
potential biases due to trade agreements, spillover
effects, and shared borders among cross-sectional
units.

The test for cross-sectional dependence (CD)
in the error terms is presented as follows:

N—1 N

26 ~
CD:\/N(N—l)i Z Fij

=1 j=it+1 (2)

Where represents F, represent the simplest
estimate form of the residuals for the pair-wise cor-
relation.

_— 23=1 Hijlij
= 1/2
Q 2
(Zq=1 nuiq)

1/2

(Za—1k3q) 3)
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and HMijStands as the OLS estimate of @it in
equation (7), it is stated as

Qit = Xit - A - PiYic

The study examines the stationarity of data,
which refers to the constancy of statistical prop-
erties over time, using second-generation panel
unit root tests (Pesaran, 2007) to account for the
cross-sectional dependence expected in the data-
set. Specifically, the CADF test (Pesaran, 2007) is
employed, as it provides results for the panel as a
whole and individual cross-sectional unit, appli-
cable regardless of whether the time dimension
(T) is larger or smaller than the cross-sectional di-
mension (N). The test results are compared against
Pesaran’s (2007) critical values to assess the pres-
ence of unit roots. The CIPS test statistic is derived
from the cross-sectional average of the individual
Augmented Dickey-Fuller (ADF) t-statistics.

N
PR 4

Where t(N,T) stands as the slope of the t-sta-
tistics.

2| -

CIPS =

The study employs the Westerlund and Edg-
erton (2007) approach to investigate cointegration
among the series. This method allows for serial-
ly correlated errors, heteroskedasticity, cross-sec-
tional dependence, unit-specific time trends, and
the detection of unknown structural breaks across
cross-sectional units. Additionally, the test’s distri-
bution is asymptotically normal and free from nui-
sance parameters under the null hypothesis, offer-
ing advantages over first-generation cointegration
tests based on the Lagrange Multiplier (LM) test of
stationarity (Schmidt & Phillips, 1992; Ahn, 1993;
Amsler & Lee, 1995). Mathematically, these group
mean statistics are calculated as follows:

T

o1 g,

T T LSe@) (5)
v T&,

Gy = ;;—1 S (6)

Statistics for Pt and Pa are used to determine
if the whole panel has cointegration and are given
in Egs. (13) and (14):

P

v

. a
- Se(@) (7

Pa = TCY (8)

The study employs the impulse response
function to trace the time path of systemic shocks
in the Vector Autoregressive (VAR) system. While
the Cholesky decomposition method (Sims, 1980)
is widely used, it is sensitive to variable ordering
and assumes orthogonal errors. To address this, the
study utilizes the Generalized Impulse Response
Function (GIRF) introduced by Pesaran and Shin
(1998), invariant to variable ordering and accounts
for correlated structural errors. The VAR method-
ology (Sims, 1980) treats all variables symmetri-
cally, allowing for exploring relationships among
economic variables and enabling forecasting. In a
two-variable system, the time path of one variable
is influenced by the current and past realizations
of the other variable, and vice versa. Consider the
following simple bivariate equation:

Vo= a0t anyea+ @i2Zes t e (9

Zy = A t A21Ye-1+ Ap2Zq + fige (10)

The variance decomposition, also known
as innovation accounting, analyzes how each in-
dependent variable contributes to the variance or
fluctuations in the dependent variable over differ-
ent forecasting horizons. This technique examines
the intricate relationships among variables in the
Vector Autoregressive (VAR) model, quantifying
how forecast errors of one variable can be attrib-
uted to shocks or innovations in another variable.
It reveals how variables influence each other and
how a single variable responds to disturbances
within the system. Sims’ (1980) innovation ac-
counting technique facilitates interpreting eco-
nomic implications by decomposing the predicted
error variance into components attributable to its
innovations and shocks from other variables. Up-
dating equation (21) one period and taking the con-
ditional expectation of X, , we obtain:

EeXtr1 = Ao + A1 X (11)

Note that, the one-step-ahead forecast error is
Xtv1 — E¢Xpy1 = epyq.. Similarly, updating two
periods, we get:

Xeyz = Ao+ A1 X1 + €42

(12)

=Ag+A1(Ag+ A X+ epyq ) + ey

Taking the conditional expectations, the two-
step-ahead forecast of X, is:
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Thus, the associated forecast error is:

2 -1
ern T Arern—1 t Afepm o+ + A7 €r+1(14)
If we use X¢ = €+ X7209; Ue—; to con-

ditionally forecast x,,,, the one-step-ahead the
forecast error is He+1

4. RESULTS

Table 1, which contains the descriptive sta-
tistics, shows that the mean values of the vari-

Table 1. Summary of Descriptive Statistics

ables are within reasonable ranges, indicating no
extreme outliers. The standard deviations are rel-
atively low, indicating limited dispersion from the
mean. The skewness values indicate that most vari-
ables are approximately symmetrically distributed,
except N20 emission intensity, which is positively
skewed. The kurtosis values show that most vari-
ables have a leptokurtic distribution, with stronger
skews than a normal distribution.

Variables Mean Median Max Min Std. Deyv. Skew Kurt
InEGit 3.638016 3.643284 | 4.572452 2.444212 0.392564 -0.1485 2.853706
InLTTit 0.883992 0.889164 | 1.364929 0.157004 0.158242 -0.27665 4.279457
InLCSit 0.866159 0.86673 1.335001 0.285179 0.143561 0.032322 4.144432
InLISit 0.906362 0912617 | 1.287165 0.285179 0.141974 -0.30327 4.061882
InLCCit 0.812818 0.816654 | 1.279672 0.251314 0.141358 -0.0509 3.860381
InLTit 1.033675 1.039481 | 1.393766 0.322083 0.14299 -0.48846 4.566541
InLlit 0.797 0.795478 | 1.332366 0.239017 0.155668 0.217455 4.094154
InFFCit 3.354796 3.560294 | 4.604949 0.928944 0.899796 -0.79778 2.8728
InNEIit 0.388048 0.442921 | 4.636261 -2.37608 0.962386 0.881606 7.350279
InCHMEit 3.125211 3.244684 | 4.595629 -0.4947 0.757893 -0.71719 4.278467
InFGGEit 6.150843 6.183323 | 10.90959 1.844338 1.721556 0.249437 2.712087

According to Table 2, the homogeneity test
results, both the tilde delta test and tilde delta ad-
justed test statistics, are significant at the 1% lev-
el, indicating the rejection of the null hypothesis

economic and environmental variables (Khan

etal., 2020; Li et al., 2021).

Table 3. Results of Cross-Sectional Indepen-dence Test

of slope homogeneity across cross-sections. This il o Llisy

. . . . . . InEGit 139.897* (0.000)

finding is consistent with previous studies (e.g., InLTTi 137 801 (0.000)
L . .

Khan et al., 2018; Yu et a.l., 2018) that analyzed InLCSit 138.020% (0.000)

heterogeneous panel data in the context of green InLISit 137.980% (0.000)

logistics performance. InLCCit 137.682* (0.000)

InLTit 138.498%* (0.000)

Table 2. Results from the Homogeneity Test InLlit 137.548% (0.000)

Test Statistics P-value InFFCit 137.659* (0.000)

Bioer 4.912% 0.000 InNEIit 23.412%* (0.000)

X N InCHMEit 137.597* (0.000)

adj test 9.825 0.000 InFGGEi 137.399* (0.000)

Table 3 presents the results of the cross-sec-
tional independence test, where the null hypothesis
of cross-sectional independence is rejected for all
variables at the 1% significance level. This implies
the presence of cross-sectional dependence, which

is common in panel data studies analyzing macro-

Table 4 presents the results of the Westerlund
ECM panel cointegration tests, designed to exam-
ine cointegration relationships among the variables
in a heterogeneous panel data setting. The tests
are conducted under two different model specifi-
cations, Model IIA and Model 11B, which account
for different assumptions regarding the presence
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of cross-sectional dependence and heterogeneous
trends in the data. For both Model IIA and Model
1IB, the results show that all four test statistics (Gt,
Ga, Pt, and Pa) are statistically significant at the 1%
level, leading to the rejection of the null hypothesis
of no cointegration. These findings indicate the ex-
istence of cointegrating relationships among eco-
nomic growth, logistics performance indicators,
energy consumption, and environmental emissions
variables in the panel of African countries. Cointe-
gration relationships imply that these variables

Table 4. Westerlund ECM panel cointegration tests

share common stochastic trends and move together
in the long run despite potential short-term devia-
tions. This result is consistent with the theoretical
underpinnings of the natural resource-based view
(NRBV) theory and the empirical findings of pre-
vious studies (e.g., Khan et al., 2019; Karaman et
al., 2020; Fan et al., 2022) that have explored the
interconnections between economic growth, logis-
tics performance, and environmental sustainability
in various contexts.

Dependent Variable InEGit
Model ITIA Model IIB
G, -5.317% 0.000 0.000 -4.996* 0.000 0.000
G, -6.818%* 0.000 0.000 -9.046* 0.000 0.000
P -23.948%* 0.000 0.000 -23.583* 0.000 0.000
P -16.301* 0.000 0.000 -18.610* 0.000 0.000

Table 5 presents the impulse response func-
tion results, which illustrate the dynamic responses
of economic growth (InEG) to shocks in the lo-
gistics performance indicators, energy consump-
tion, and environmental emissions variables over
a 20-period horizon. In the first period, a one-
unit shock to economic growth (InEG) led to a
0.140533 increase in its value, as expected. How-
ever, shocks to other variables do not immediately
impact economic growth in the same period. Over
the subsequent periods, various variables exhibit
significant effects on economic growth. The logis-
tics performance indicators, such as the ability to
track and trace consignments (InLTT), competence
and quality of logistics services (InLCS), and ship-
ments reaching consignees within scheduled or ex-
pected time (InLT), exert positive impacts on eco-
nomic growth. For instance, in period 10, a one-
unit shock to InLTT leads to a 0.007499 increase
in InEG, while shocks to InLCS and InLT result in
increases of 0.007156 and 0.008316, respectively.

These findings align with the natural re-
source-based view (NRBV) theory and previous
studies (e.g., Khan et al., 2017; Le et al., 2022),
highlighting the importance of efficient logistics
operations for economic growth. On the other hand,
environmental factors such as fossil fuel energy
consumption (InFFC), CH4 methane emissions
intensity (InCHME), and fluorine greenhouse gas

emissions (InFGGE) exhibit negative impacts on
economic growth over time. For example, in period
15, a one-unit shock to InFFC leads to a 0.005989
decrease in InEG, while shocks to InCHME and
InFGGE decrease 0.005819 and 0.001107, re-
spectively. These findings are consistent with the
NRBYV theory and previous studies (e.g., Yingfei et
al., 2022; Khan et al., 2023) emphasizing the im-
portance of addressing environmental concerns for
sustainable economic growth.

Therefore, based on the impulse response
results, the analysis reveals that the timeliness of
shipments reaching their consignees within the
scheduled or expected timeframe (InLT) emerg-
es as Africa’s most critical driver of economic
growth. Closely following is the competence and
quality of logistics services (InLCS), underscoring
the importance of efficient and reliable logistics
operations. Additionally, the ability to effective-
ly track and trace consignments (InLTT) plays a
significant role in fostering economic expansion.
Conversely, factors such as fossil fuel energy con-
sumption (InFFC), methane emissions intensity
(InCHME), and fluorine greenhouse gas emissions
(InFGGE) exert a negative impact on economic
growth, highlighting the need to address environ-
mental concerns and promote sustainable practices
within the logistics sector.
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Table 5. Impulse Response Function Results for Economic Growth

Response of InEGit

Period | ImEGit | InLTTit | InLTit

InLISit InLIit

InLCSit | InLCCit |InCHMEit| InFFCit | InNEIit

1 0.140533 | 0.000000| 0.000000 | 0.000000| 0.000000 | 0.000000| 0.000000 | 0.000000| 0.000000| 0.000000

(0.00363) | (0.00000)] (0.00000)] (0.00000)| (0.00000)| (0.00000)| (0.00000)| (0.00000)] (0.00000)| (0.00000)

2 0.137640 | 0.000956| 0.002006| 0.001505 |-0.003603 | 0.002402|-0.000627 |-0.000584 |-0.000294 | 0.000254

(0.00369) | (0.00273)] (0.00271)] (0.00329)| (0.00300)| (0.00276)| (0.00324) [ (0.00057)| (0.00083)] (0.00074)

3 0.134865 | 0.001935] 0.003644 | 0.002621 |-0.006290| 0.004119-0.000934 |-0.001127|-0.000645| 0.000453

(0.00399) | (0.00487)] (0.00475) (0.00571)| (0.00530)| (0.00495)| (0.00563)[ (0.00111)] (0.00162)| (0.00145)

4 0.132192 | 0.002901] 0.004957| 0.003449 |-0.008231 | 0.005320|-0.001053 |-0.001635|-0.001039| 0.000609

(0.00444) | (0.00657)] (0.00630)] (0.00747)| (0.00707)| (0.00667)| (0.00738)[ (0.00163)] (0.00237)| (0.00213)

5 0.129608 | 0.003829| 0.005989 | 0.004067 | -0.009575| 0.006133]-0.001074 |-0.002112|-0.001465| 0.000733

(0.00496) | (0.00795)] (0.00747)| (0.00876)] (0.00844) | (0.00803)| (0.00865) ] (0.00212)] (0.00310)] (0.00277)

6 0.127105 | 0.004702| 0.006785| 0.004529 [-0.010446 | 0.006660| -0.001056 |-0.002564 |-0.001915| 0.000833

(0.00554) | (0.00909)] (0.00835)] (0.00969)| (0.00950)[ (0.00908)| (0.00957)[ (0.00259)] (0.00379)| (0.00339)

7 0.124675 | 0.005510| 0.007384 | 0.004877|-0.010947| 0.006974|-0.001038 |-0.002993{-0.002379| 0.000916

(0.00613) | (0.01004)] (0.00900)] (0.01035)| (0.01031)[ (0.00988)| (0.01021)[ (0.00304)| (0.00446)| (0.00399)

8 0.122313 | 0.006246| 0.007819 | 0.005142|-0.011165 | 0.007134]-0.001040 |-0.003401 |-0.002851| 0.000985

(0.00673) | (0.01084)] (0.00948)] (0.01081)] (0.01094)[ (0.01049)[ (0.01066)[ (0.00346)] (0.00511)] (0.00456)

9 0.120014 | 0.006909| 0.008121 | 0.005344 |-0.011169 | 0.007184|-0.001074 |-0.003791|-0.003324| 0.001045

(0.00732) | (0.01153)] (0.00982)] (0.01113)] (0.01142)[ (0.01094)| (0.01095)] (0.00387)] (0.00573)] (0.00512)

10 | 0.117775 | 0.007499| 0.008316| 0.005499 |-0.011014 | 0.007156|-0.001146 |-0.004164 |-0.003794| 0.001099

(0.00790) | (0.01211)] (0.01006)] (0.01134)] (0.01179)[ (0.01126)| (0.01114)] (0.00426)] (0.00633)] (0.00565)

11 0.115593 | 0.008018| 0.008425| 0.005618|-0.010746 | 0.007075|-0.001254 |-0.004522{-0.004256| 0.001148

(0.00847) | (0.01261)] (0.01022)] (0.01147)] (0.01206)| (0.01148)| (0.01125)] (0.00463)] (0.00692)| (0.00616)

12| 0.113466 | 0.008469| 0.008465| 0.005710|-0.010400 | 0.006959|-0.001397 |-0.004866|-0.004709| 0.001194

(0.00903) | (0.01304)] (0.01033)] (0.01154)] (0.01226)[ (0.01162)[ (0.01130)[ (0.00498)] (0.00748)] (0.00665)

13 0.111393 | 0.008856| 0.008451 | 0.005778]-0.010001 | 0.006822|-0.001570 [-0.005196|-0.005150| 0.001239

(0.00958) | (0.01341)] (0.01038)] (0.01157)] (0.01239)| (0.01169)| (0.01132)] (0.00532)] (0.00802)] (0.00713)

14 | 0.109370 | 0.009184| 0.008394 | 0.005827 |-0.009572 | 0.006673|-0.001768 |-0.005514 |-0.005577| 0.001282

(0.01011) ] (0.01371)[ (0.01040)| (0.01156)] (0.01248)] (0.01171)] (0.01131) | (0.00564)] (0.00854)] (0.00758)

15 0.107397 | 0.009457| 0.008305| 0.005861 |-0.009126| 0.006520| -0.001986 |-0.005819{-0.005989| 0.001326

(0.01062) | (0.01397)] (0.01039)| (0.01153)] (0.01253)[ (0.01169)| (0.01128)] (0.00595)] (0.00905)] (0.00802)

16 | 0.105473 | 0.009681| 0.008192| 0.005880 |-0.008677 | 0.006368|-0.002220 |-0.006113 |-0.006386| 0.001369

(0.01113) | (0.01418)[ (0.01036)] (0.01147)] (0.01255)] (0.01164)| (0.01124) | (0.00624)[ (0.00953)] (0.00845)

17 0.103596 | 0.009859| 0.008059 | 0.005887 |-0.008232| 0.006220] -0.002465 |-0.006396|-0.006766| 0.001413

(0.01161) ] (0.01434)[ (0.01031)] (0.01141)] (0.01254)] (0.01157)] (0.01121) ] (0.00651)] (0.01000)] (0.00886)

18 | 0.101765 | 0.009996| 0.007912| 0.005882|-0.007796 | 0.006079|-0.002717 |-0.006668 |-0.007131| 0.001457

(0.01209) | (0.01447)] (0.01025)] (0.01133)] (0.01251)| (0.01148)| (0.01117)] (0.00677)] (0.01046)] (0.00925)

19 0.099978 | 0.010096| 0.007754 | 0.005867 |-0.007375| 0.005945]| -0.002973 |-0.006930{-0.007479| 0.001502

(0.01255) | (0.01457)] (0.01018)] (0.01124)] (0.01246)| (0.01138)| (0.01113)] (0.00702)] (0.01089)| (0.00963)

20 | 0.098236 | 0.010163] 0.007589 | 0.005842 |-0.006970 | 0.005821]-0.003230 |-0.007183|-0.007812| 0.001548

(0.01300) | (0.01463)] (0.01010)| (0.01115)] (0.01239)| (0.01127)| (0.01110)| (0.00726)] (0.01131)| (0.00999)

Table 6 presents the variance decomposition
results, which quantify the contribution of each
variable in explaining the fluctuations in economic
growth (InEG) over the 20-period horizon. Eco-
nomic growth is primarily driven by innovations
in the initial periods, accounting for nearly 100%

of the variance decomposition. However, as time
progresses, the contributions of other variables be-
come increasingly significant. Among the logistics
performance indicators, the ability to track and
trace consignments (InLTT) emerges as a critical
driver, explaining 0.387131% of the variance in
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economic growth by period 20. This finding aligns
with the natural resource-based view (NRBV) the-
ory and previous studies (e.g., Khan et al., 2017;
Fan et al., 2022), highlighting the importance of
efficient logistics tracking and tracing capabilities
for economic growth. Another crucial logistics per-
formance indicator is the competence and quality
of logistics services (InLCS), which accounts for
0.263152% of the variance in economic growth by
period 20. This result corroborates the NRBV theo-
ry and previous research (e.g., Zaman & Shamsud-
din, 2017; Yingfei et al., 2022) that emphasize the
role of high-quality logistics services in facilitating
economic growth.

Interestingly, the ease of arranging competi-
tively priced shipments (InLIS) and the efficiency
of customs clearance processes (InLCC) contrib-
ute relatively less to the variance decomposition of
economic growth, accounting for 0.176647% and
0.020970%, respectively, by period 20. Regarding
environmental factors, fossil fuel energy consump-
tion (InFFC) is a significant driver, explaining
0.010836% of the variance in economic growth by
period 20. This finding aligns with the NRBYV the-
ory and previous studies (e.g., Khan et al., 2018; Li
et al., 2021) that underscore the importance of ad-
dressing energy consumption for sustainable eco-
nomic growth. Furthermore, fluorine greenhouse
gas emissions (InNFGGE) and CH4 methane emis-
sions intensity (InCHME) also contribute to the
variance decomposition of economic growth, ac-
counting for 0.152240% and 0.142351%, respec-
tively, by period 20. These results are consistent
with the NRBV theory and previous research (e.g.,
Khan et al., 2020; Yingfei et al., 2022), highlight-
ing the need to mitigate greenhouse gas emissions
for long-term economic sustainability.

Based on the variance decomposition results,
the ability to track and trace consignments (InLTT)
emerges as Africa’s most significant driver of eco-
nomic growth. The competence and quality of lo-
gistics services (InLCS) are closely followed, fur-
ther emphasizing the pivotal role of efficient logis-
tics operations. Interestingly, fluorine greenhouse
gas emissions (InFGGE) also contribute substan-
tially to economic growth, albeit with potential en-
vironmental implications. Conversely, factors such
as methane emissions intensity (InCHME), fossil
fuel energy consumption (InFFC), and the ease of
arranging competitively priced shipments (InLIS)
exert a relatively minor influence on economic ex-
pansion. Notably, the efficiency of customs clear-
ance processes (InLCC) ranks as the least influen-

tial driver among the variables considered, suggest-
ing potential areas for improvement in streamlining
cross-border trade facilitation.

5. DISCUSSION

Among the logistics performance indicators,
the ability to track and trace consignments emerges
as a prominent driver, as evident from the impulse
response function and variance decomposition
analyses. Efficient tracking and tracing capabilities
enable real-time monitoring of shipments, enhanc-
ing supply chain visibility and facilitating timely
decision-making. This finding aligns with the nat-
ural resource-based view (NRBV) theory, which
emphasizes the importance of leveraging logistics
capabilities as valuable resources for achieving
competitive advantage and sustainable perfor-
mance (Khan et al., 2017; Fan et al., 2022). Another
critical logistics performance driver is the compe-
tence and quality of logistics services. High-quality
logistics services encompass various aspects, such
as professional expertise, reliable transportation
networks, and effective coordination among supply
chain partners. Efficient logistics services contrib-
ute to reduced lead times, minimized disruptions,
and improved customer satisfaction, ultimately fos-
tering economic growth. This result resonates with
the NRBV theory and previous studies (Zaman &
Shamsuddin, 2017; Yingfei et al., 2022), highlight-
ing the strategic importance of logistics service
quality in facilitating trade and economic activities.

The timeliness of shipment delivery, as
reflected by the variable “shipments reaching
consignees within scheduled or expected time,”
also emerges as a significant driver of economic
growth. Timely delivery is crucial for maintaining
smooth operations, meeting customer demands,
and minimizing inventory holding costs. This
finding aligns with the logistic theory and previous
research (Le et al., 2022), emphasizing the impor-
tance of reliable and punctual logistics operations
for economic growth and international trade.
Regarding environmental factors, fossil fuel energy
consumption stands out as a critical driver influenc-
ing economic growth. Excessive reliance on fossil
fuels contributes to environmental degradation and
poses risks to long-term economic sustainability.

This result corroborates the NRBV theory and
previous studies (Khan et al., 2018; Li et al., 2021),
emphasizing the need to transition towards cleaner
energy sources and promote energy-efficient prac-
tices to ensure sustainable economic growth.
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Table 6. Variance Decomposition Function Results for Economic Growth

Variance Decomposition of InEGit

Period| S.E. InEGit

InLTTit

InLTit

InLISit

InLlit

InLCSit

InLCCit

InCHMEit

InFFCit

InFGGEit

InNEIit

0.140533{100.0000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.196777(99.93067

0.002360

0.010397

0.005849

0.033517

0.014897

0.001016

0.000196

2.51E-06

0.000926

0.000167

0.238732(99.80693

0.008173

0.030360

0.016026

0.092181

0.039889

0.002221

0.000781

1.78E-06

0.002960

0.000473

0.273155(99.65662

0.017523

0.056116

0.028189

0.161221

0.068397

0.003182

0.001898

6.75E-06

0.005992

0.000858

0.302683(99.49693

0.030276

0.084857

0.041009

0.231378

0.096765

0.003850

0.003675

3.64E-05

0.009936

0.001286

0.328674[99.33805

0.046147

0.114588

0.053766

0.297239

0.123120

0.004299

0.006223

0.000114

0.014722

0.001733

0.351944(99.18557

0.064758

0.143953

0.066095

0.355985

0.146642

0.004618

0.009630

0.000260

0.020299

0.002189

0.373026(99.04221

0.085686

0.172078

0.077833

0.406467

0.167109

0.004888

0.013968

0.000495

0.026624

0.002646

O ([ Q||| |W[ N |[—

0.392299(98.90890

0.108494

0.198442

0.088928

0.448562

0.184624

0.005169

0.019283

0.000831

0.033664

0.003103

—_
(]

0.410039(98.78555

0.132758

0.222775

0.099385

0.482743

0.199448

0.005512

0.025608

0.001277

0.041390

0.003559

—
—_

0.426460(98.67148

0.158078

0.244973

0.109235

0.509782

0.211904

0.005961

0.032955

0.001835

0.049780

0.004015

\9)

0.441730(98.56576

0.184094

0.265049

0.118520

0.530575

0.222323

0.006556

0.041326

0.002505

0.058814

0.004473

J—
w

0.455984(98.46737

0.210484

0.283082

0.127283

0.546028

0.231021

0.007338

0.050710

0.003280

0.068473

0.004936

—_
N

0.469335(98.37527

0.236969

0.299195

0.135561

0.556996

0.238279

0.008345

0.061087

0.004152

0.078740

0.005405

Ju—
W

0.481877(98.28853

0.263312

0.313531

0.143389

0.564250

0.244345

0.009616

0.072428

0.005112

0.089599

0.005884

—
N

0.493687(98.20631

0.289314

0.326240

0.150796

0.568467

0.249431

0.011183

0.084702

0.006149

0.101035

0.006375

—
-

0.504835(98.12785

0.314814

0.337472

0.157807

0.570225

0.253717

0.013079

0.097872

0.007251

0.113032

0.006880

Ju—
oo

0.515380(98.05253

0.339680

0.347369

0.164441

0.570015

0.257352

0.015329

0.111897

0.008407

0.125575

0.007400

—
O

0.525371(97.97981

0.363811

0.356066

0.170716

0.568245

0.260462

0.017954

0.126738

0.009605

0.138650

0.007939

[\
(=)

0.534855[97.90924

0.387131

0.363684

0.176647

0.565253

0.263152

0.020970

0.142351

0.010836

0.152240

0.008497

Additionally, greenhouse gas emissions, in-
cluding CH4 methane emissions intensity and
fluorine greenhouse gas emissions, are identified
as critical drivers impacting economic growth.
These emissions contribute to climate change,
which can have far-reaching consequences on var-
ious economic sectors, such as agriculture, tour-
ism, and infrastructure. This finding aligns with
the NRBV theory and previous research (Khan
et al., 2020; Yingfei et al., 2022), highlighting
the importance of mitigating greenhouse gas
emissions and adopting environmentally friendly
practices for long-term economic sustainability.
It is worth noting that while factors such as the
ease of arranging competitively priced shipments
and the efficiency of customs clearance processes
contribute to economic growth, their impact is
relatively minor compared to the aforementioned
vital drivers. This suggests that while these factors
are essential, prioritizing investments in logistics
tracking and tracing capabilities, enhancing service
quality, and addressing environmental concerns
may yield more significant economic growth and
sustainability gains.

The findings from this study underscore
the need for a holistic approach to economic
development in the African region. Efforts
should be directed toward strengthening

16

logistics capabilities, particularly in tracking
and tracing, service quality, and timely delivery.
Simultaneously, environmental concerns related to
energy consumption and greenhouse gas emissions
must be addressed through policy interventions,
technological innovations, and adopting sustainable
practices. By prioritizing these key drivers, African
countries can leverage their logistics strengths
while mitigating environmental risks, paving
the way for long-term economic growth that is
sustainable and aligned with the principles of the
natural resource-based view (NRBV) theory.

6. CONCLUSION

The primary objective of this study was to
evaluate the key drivers of green logistics per-
formance amid economic growth in the African
region, spanning the period from 2007 to 2022.
Employing a quantitative approach and panel data
analysis, the research drew upon data from the
World Bank Development Database, incorporating
measures of economic growth, logistics perfor-
mance indicators, energy consumption, and envi-
ronmental emissions. The findings unveiled a set
of crucial drivers that significantly influence eco-
nomic growth in Africa. Among these, the ability
to track and trace consignments, the competence
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and quality of logistics services, and the timeliness
of shipment delivery emerged as pivotal logistics
performance indicators. These factors facilitate
efficient supply chain operations and contribute
to enhanced trade facilitation, ultimately fostering
economic growth. Concurrently, environmental
factors, such as fossil fuel energy consumption,
CH4 methane emissions intensity, and fluorine
greenhouse gas emissions, exhibited negative im-
pacts on economic growth, underscoring the im-
portance of addressing environmental concerns for
sustainable development.

These results significantly affect managerial
practices within the logistics and supply chain do-
mains. Businesses operating in the African region
should prioritize investments in robust tracking
and tracing systems, enabling real-time visibility
and proactive decision-making. Additionally, en-
hancing the quality of logistics services through
professional training, infrastructure development,
and collaborative partnerships with logistics ser-
vice providers is crucial for achieving operational
excellence and driving economic growth. From a
practical standpoint, the study’s findings highlight
the need for policymakers and government agen-
cies to foster an enabling environment supporting
efficient logistics infrastructure and services devel-
opment. This may involve streamlining customs
procedures, implementing trade facilitation mea-
sures, and promoting public-private partnerships
for logistics infrastructure development. Simulta-
neously, formulating and enforcing stringent envi-
ronmental regulations and incentives for adopting
cleaner technologies are essential to mitigate the
adverse effects of energy consumption and green-
house gas emissions on economic growth.

Theoretically, the study reinforces the tenets
of the natural resource-based view (NRBV) theo-
ry, which posits that leveraging valuable resources,
such as logistics capabilities and environmental
practices, can contribute to competitive advantage
and sustainable performance. The findings under-
score the strategic importance of integrating logis-
tics excellence with environmental sustainability
to achieve long-term economic growth, thereby
aligning with the principles of the NRBV theory.
While this study provides valuable insights, it is
essential to acknowledge its limitations, which
can motivate future research directions. First, the
analysis focused on a specific set of logistics per-
formance indicators and environmental factors;
future studies could explore additional variables
or employ alternative methodologies to capture a
more comprehensive understanding of the drivers
influencing economic growth. Second, the study

employed a regional perspective by considering
African countries collectively; future research
could delve into country-specific or sub-regional
analyses to uncover potential heterogeneities and
tailor strategies accordingly.

Furthermore, as the global economic land-
scape continues to evolve, future research could
investigate the impact of emerging trends, such
as digitalization, the circular economy, and the
COVID-19 pandemic, on the interplay between lo-
gistics performance, environmental sustainability,
and economic growth. By addressing these limita-
tions and exploring new avenues, researchers can
contribute to a more nuanced understanding of the
complex dynamics shaping sustainable economic
development in the African region and beyond.
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