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Context and Problem Motivation

African states have made FDI attraction a strategic lever for
economic and social development, due to its capacity to
transfer capital, technology, and knowledge (UNCTAD, 2023;
AfDB, 2024).
FDI can also lead to pollution transfer and negative environmental
externalities, particularly in extractive and industrial sectors (Cao
and Trans, 2025).

The Core Research Dilemma
how to maximize the benefits of FDI for green industrialization
without falling into an ecological trap?
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FDI Stock Dynamics in Africa

Figure 1. Dynamics of FDI stock in Africa, 2000–2021.
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FDI Stok by origins

Figure 2. Evolution of FDI stock in Africa by origins from 2002 to
2021.
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CO2 emission in africa by sectors

Figure 3. Dynamics and mean growth of CO2 emission in Africa by sectors
(2003–2023).
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Literature Review

What the Literature Knows
New Economic Geography (Krugman, 1991): Agglomeration
FDI generates productivity spillovers (Porter, Jacobs, MAR
externalities).
FDI and environment: Pollution Halo (Birdsall and Wheeler,
1993) vs. Pollution Haven (Copeland and Taylor, 1995)
hypotheses.
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Contribution

Key Gaps (What We Still Don’t Know)
Few studies distinguish FDI origin (global vs. Chinese) and
host manufacturing development.
Limited focus on spatial agglomeration of FDI in Africa.
Scarce evidence on green productivity outcomes.

Our Contributions
This paper fills these gaps by combining spatial FDI agglomeration
measures, green TFP (GML index), and heterogeneity analysis
(origin + development level) on recent African panel data.
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Research Questions and Hypothesis

Central Research Question
1 What is the overall impact of FDI spatial agglomeration on

green productivity in the African manufacturing sector?
2 How does this impact vary depending on the origin of FDI

(global vs. Chinese) and the host countries’ level of
manufacturing development?

Working Hypothesis
We hypothesise that the impact of FDI agglomeration on green
productivity varies along these two dimensions.
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Methodology: Measuring Green Total Factor Productivity

Green TFP Measurement Framework
Green total factor productivity (GTFP) is computed using the
Global Malmquist–Luenberger (GML) index proposed by Oh
(2010). Each African country is modelled using:

Inputs: manufacturing labor, capital stock, and energy
consumption
Desirable output: manufacturing value added
Undesirable output: CO2 emissions per unit of
manufacturing value added

The production frontier is constructed using Data Envelopment
Analysis (DEA).
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Methodology: Main Explanatory Variable

FDI Spatial Agglomeration Measure
Inspired by the work of Yu and al (2021), FDI agglomeration is
computed as follows:

FDIA =

FDIi∑n
i=1 FDIi
ARi∑n
i=1 ARi

(1)

Where FDIA denotes the degree of FDI agglomeration, FDIi is the
FDI stock per active labour force in country i , ARi represents land
area, and n is the total number of countries.
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Methodology: K-means Clustering

Grouping of countries by K-means method
this study employs the K-means clustering algorithm to classify 32
African countries into distinct groups based on their manufacturing
value added(MVA). The K-means algorithm minimizes the
within-cluster sum of squares (WCSS):

J =

K∑
k=1

∑
i∈Ck

‖Xi − µk‖2 (2)

Ck : set of countries in cluster k.
µk : centroid of cluster k, i.e., mean of all Xi in Ck .
‖ · ‖2: squared Euclidean distance.
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Methodology: Two-Step System GMM Estimation

Dynamic Panel Model Specification
Following Guo et al. (2024), the empirical model is specified as:

GTFPCHit = α0 + α1GTFPCHit−1 + α2FDIAit + α3Xit + µi + λt + εit (3)

GTFPCHit−1 captures the dynamic persistence of green
productivity.
Xit is the set of controle variables.
α denotes the parameters to be estimated.
µi controls for unobserved country-specific effects.
λt captures time-specific shocks common to all countries.
εit is the idiosyncratic error term.
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World FDI Vs Chinese FDI Agglomeration

Figure 4. World and Chinese FDI Agglomeration Index (2008–2021).
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Green TFP Dynamics in Africa

Figure 5. Evolution of GTFP and its components in Africa from 2008
to 2021.
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Green TFP Dynamics in Africa

Figure 6. Country groups obtained using the K-means clustering
method
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Conclusion and Policy Recommendations

Policy Implications
Establish a national FDI evaluation committee implementing
mandatory scoring that integrates environmental criteria and
FDI origin.
Develop special industrial zones with low manufacturing
development, offering progressive tax exemptions tied to the
adoption of green technologies and local linkages.
Introduce a progressive carbon tax on emissions in FDI
clusters, with full reinvestment in local green funds.
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