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Abstract

Attracting foreign investment is the centerpiece of SADC’s industrial policy,
but whether the benefits accrue to the host or its neighbors has yet to be deter-
mined. By estimating the entire spatial panel family using a balanced thirteen-
country panel, we discover that FDI industrializes the region rather than the
recipient: the coefficient on neighbors’ FDI is positive and significant in the
spatial Durbin, spatial Durbin error, and least-squares specifications, and the
indirect impact is an order of magnitude larger than the statistically negligible
direct impact. In contrast, urbanization, institutional quality, and credit all
have an impact on the local level. The policy implication is that foreign invest-
ment is a regional instrument and not a national one: where the industrial re-
turns to attracting capital accrue largely to neighbors, competitive national in-
centive schemes bid for a benefit their sponsors do not capture, so coordinating
investment incentives at the level of the customs union dominates outbidding
one another. Because the other three determinants act locally, that case for co-
ordination applies to FDI alone.

Keywords

FDI Spillovers, Spatial Panel, Industrialization, SADC, Spatial Durbin Model,
Moran’s /

1. Introduction

Manufacturing remains the sector to which developing regions look for produc-
tivity growth and structural change (Szirmai, 2012), and it is the sector in which
they are losing ground: Rodrik (2016) shows that developing economies now

reach peak manufacturing shares at lower income levels and earlier dates than
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their predecessors. Southern Africa illustrates the pattern with unusual clarity.
The Southern African Development Community adopted an Industrialization
Strategy and Roadmap in 2015 committing the region to raise manufacturing
value added to 30 per cent of GDP by 2030 and 40 per cent by 2050, and to lift
manufactured exports from about a fifth of total exports to at least a half. The
Secretariat’s own monitoring reports that manufacturing value added remains be-
low 12 per cent of GDP, that most member states still depend on agro-based and
mining commodities, and that while activities and intermediate outputs have been
delivered, little change has been recorded in impact indicators. The target is being
missed by a wide margin, and the region’s own diagnosis is that the binding con-
straint lies in productive capacity rather than in market access.

Foreign direct investment is the instrument on which both the regional strategy
and its member states rely most heavily to relieve that constraint. The theoretical
case is familiar: foreign entrants bring capital, production technology and mana-
gerial practice, develop local suppliers, and provide entry points into global value
chains. The empirical case for Africa is weaker than the policy consensus implies.
Panel studies of African industrialization find effects of FDI on manufacturing
that are small, statistically fragile or negative, and Mijiyawa (2017), examining 53
African countries, finds FDI and urbanization insignificant while governance
quality and market size matter. Firm-level work is more encouraging but more
conditional: Hoekman and Sanfilippo (2023), matching some 11,000 geolocated
greenfield projects to 48,000 firms across 48 African countries, find vertical spill-
overs concentrated in manufacturing, operating through proximity to projects of-
fering supply or demand linkages, with horizontal effects considerably weaker.

That firm-level result carries an implication its own research design cannot pur-
sue. If the spillover mechanism is proximity to a linked project, then the relevant
field of the spillover is set by economic geography rather than by political bound-
aries. Where a border sits close to an investment, and where transport corridors
and input trade span it, the field extends beyond the host economy. Whether it
does so in practice is unknown, because the two literatures that could establish it
are separated by their units of observation: firm-level studies measure proximity
within countries, and country-level studies estimate one coefficient per country
and treat member states as isolated observations. Neither design can say whether
the industrial effect of investment stops at the border.

The question matters because the sign of any cross-border effect is not settled
by theory. Investment arriving in one member state may raise industrial capacity
in its neighbors through cross-border supply relationships, intermediate-input
trade, shared corridor and power infrastructure, labor mobility and demonstra-
tion effects, in which case FDI is a regional industrialization mechanism. It may
equally reduce industrial capacity elsewhere by diverting internationally mobile
capital, by conferring agglomeration advantages that deepen existing concentra-
tion, or by capturing regional market share that domestic producers in neighbor-

ing economies would otherwise have supplied. The first mechanism implies a pos-
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itive indirect effect, the second a negative one, and they cannot both be assumed
away.

SADC is an unusually informative setting for adjudicating between them, for
three reasons. First, the region’s investment is concentrated: UNCTAD reports
that African FDI benefits remain confined to a limited number of countries and
sectors, with energy, construction and extractives dominating greenfield activity,
and studies of SADC find inflows concentrated in very few members and directed
largely at resource extraction. Concentrated, enclaved investment is precisely the
configuration under which the host-versus-region distinction has bite. Second,
the region’s members are economically interdependent by construction rather
than by assumption: they share a free trade area, transport corridors linking land-
locked members to coastal ports, a power pool, and production networks radiat-
ing from a dominant industrial economy in South Africa, whose regional role
could plausibly be that of a hub diffusing capability or a center absorbing it. Third,
and most directly, SADC’s own strategy makes the regional incidence of invest-
ment a policy premise: the roadmap’s emphasis on value chains, it states, arises
from the desirability of moving development perspectives from a national to a
regional focus, and Pillar I of the RISDP 2020-2030 prioritizes agro-processing,
mineral beneficiation and pharmaceuticals as regional rather than national un-
dertakings. The premise has not been tested.

This paper tests it. We ask whether foreign investment raises the manufacturing
share of the economy that receives it, of its neighbors, or of neither, using a bal-
anced panel of thirteen SADC member states observed annually from 2002 to
2023. Because the question is about where an effect lands rather than whether it
exists on average, the empirical framework must permit the outcome in one coun-
try to depend on covariates in another.

The paper makes three contributions. Conceptually, it relocates the FDI-indus-
trialization question from the national to the regional unit of analysis, treating
SADC as a spatial economic system rather than a collection of independent econ-
omies. Empirically, it provides the first estimate we are aware of that separates the
industrial effect of FDI received by a SADC member from that associated with
FDI received by its neighbors. For policy, it bears directly on whether investment
attraction should remain a national instrument: if the industrial returns to attract-
ing capital accrue substantially to neighbors, then competing national incentive
regimes bid for a benefit their sponsors do not capture, and coordination at the
level of the customs union dominates outbidding.

Section 2 positions the paper in the literature, Section 3 develops the spatial
specifications and the identification argument, Section 4 describes the data and
the weight matrices, Section 5 reports the results and the sensitivity analysis, and

Section 6 concludes.

2. Literature Review and Positioning

The premise that manufacturing drives development originates with Kaldor
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(1967) and is quantified by Szirmai (2012); Rodrik (2016) documents the prema-
ture deindustrialization that SADC exhibits. On determinants, Mijiyawa (2017)
finds governance quality decisive and FDI and urbanization not, while Gollin, Jed-
wab and Vollrath (2016) show that resource exporters urbanize without industri-
alizing. None of this literature is spatial, and the omission matters for a region
organized around transport corridors and a dominant neighbor.

The spatial panel toolkit is settled. Anselin (1988) sets out the Lagrange multi-
plier tests and Anselin, Bera, Florax and Yoon (1996) their locally robust versions;
Elhorst (2014) collects the maximum-likelihood estimators for panels; LeSage and
Pace (2009) establish that coefficients are not marginal effects once the outcome
is spatially lagged and derive the impact decomposition; Burridge (1981) provides
the common-factor test that separates the Durbin model from the error model.
For dynamics, Yu, de Jong and Lee (2008) give the asymptotics of quasi-maximum
likelihood when nand 7"are both large, and Debarsy, Ertur and LeSage (2012) the
interpretation of space-time models.

Our positioning is specific. Applications of this toolkit routinely take the diag-
nostics at face value, yet the properties of Moran’s /and the LM tests after a two-
way within transformation with small 22 are not well documented, and Koassi et
al. (2026) show what happens when they are not: a dependence statistic of the
wrong sign is interpreted substantively. We treat the size of the diagnostics as
something to be established rather than assumed, and only then estimate the
model family. This ordering, rather than any new estimator, is what the paper

contributes.

3. Empirical Models

Notation is in Table 1. Throughout, IND, is manufacturing value added as a
percentage of GDP and X, =(FDI,,URB,,RL,

. RL,,CRED, )' , exactly as in the com-
panion paper.

it?

3.1. The Restriction Imposed by the Non-Spatial Baseline

The preferred static specification of Koassi et al. (2026) is:
IND,, =g, +2 +X;B+&,, E[ g, | =0 fori# (1)

where g and 4, are country and time effects. The final condition in Equation
(1) is the restriction this paper relaxes: it asserts that, conditional on a common
annual shock, no country’s manufacturing share is related to any other’s. The gen-

eral nesting specification from Elhorst (2010) is:

N ’ N ’
IND; =p>_,  WyIND o +XiB+ 3 WyXjoy +py + A+ Uy,

I

' )
Ui = gzj':lvvijujl + &

with p the endogenous interaction parameter, y the exogenous (Durbin) in-

teraction vector, ¢ the disturbance interaction parameter and g, ~ iid (0, GS).

Six familiar models are restrictions of Equation (2),
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SLX:p=c=0; SAR:y=0,c=0; SEM:p=0,y=0;

3
SDM:¢=0; SDEM:p=0; SAC:y=0 3)

Each solves a problem the previous leaves open. SLX is estimable by least
squares, with the Driscoll and Kraay (1998) covariance the companion paper uses,
so its Durbin coefficients are free of simultaneity, but it cannot represent feedback.
SAR adds feedback but forces every indirect effect to be a fixed multiple of the
corresponding direct effect. SEM instead attributes the dependence to disturb-
ances, which leaves B consistent but rules out spillovers by assumption. SDM nests
SAR and SEM and is the specification LeSage and Pace (2009) recommend when
omitted variables may be spatially correlated; SDEM is its error-side counterpart;
SAC lets a behavioral and a disturbance channel operate at once. Estimation is by
concentrating the log-likelihood, for SAR and SDM in p,

In L(p):—%In(2n0§)+TZ:_lln|l—pmq|—%‘ez(p) (4)
after the two-way within transformation, with @, the eigenvalues of W the er-

ror models replace p by ¢ and apply the spatial filter (1, —cW ) to both sides.

3.2. Diagnosing Spatial Dependence When the Panel Is Demeaned

The natural first test is the period-wise global Moran statistic on the residuals €,
of Equation (1),

n n A A
_ n Zi Zj Wijeitejt

S A D ¥

averaged over ¢ with inference by permutation of country labels within periods

because the normal approximation is unreliable at 2= 13. The Lagrange multiplier
tests are less forgiving. Write M for the residual maker of the demeaned regressors
and B=M ( I, ®W ) M . The textbook statistics of Anselin (1988) assume the

score has mean zero, whereas under the null with Gaussian errors
E[e'(I, ®W)e]=ctr(B),

Var [ (1, W )e] = o [tr (8B) +1r(88')] ©

Because Wis row-standardized, demeaning each period by the cross-sectional
mean makes #7(B) strongly negative, so the uncentred statistics diverge. The cen-
tered tests are

2
|:d§ - ( B):|

“ " tr(BB)+tr(BB)’

2
LMP:M’ (7)

) o)

(¢

€

J= +tr(BB)+tr(BB')

where d_=¢'(I; ®W)e/6? and d =¢'(I; ®W)y/6’, each distributed xZ,
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with G- = e'e/tr(M ). The locally robust versions of Anselin, Bera, Florax and

Yoon (1996) purge each score of the other channel,

. [(d,~tr(B))~(d.~tr(B))]

LM = )
: J-0
LM*:[(dg—tr(B))—@Jfl(dp—tr(B))J | ©
: 0(1-0J7)

© =tr(BB)+tr(BB')

Accordingly, the sequence of tests in Equations (5) to (8) provides a systematic
framework for determining whether spatial dependance is present in the residuals
and, if so, whether it is more consistent with a spatial-lag or spatial-error specifi-
cation. With these tests, we go beyond the sole Moran Index.

3.3. Impacts

When p=#0 achange in country 7 propagates through the whole system, so the
estimated coefficients are not marginal effects. LeSage and Pace (2009) define the

matrix of partial derivatives for regressor r,
S (W) =(1,—pW) " (1,8, +Wr,) ©)

summarized as
_ (S, (W — US(W) . . _ -
direct, =M, total, =u, indirect =total, —direct.  (10)
n n

with inference from 5000 draws of (p, B, y) from its estimated asymptotic distri-

bution.

3.4. Two Extensions

Koassi et al. (2026) established that the manufacturing share is highly persistent,
so the natural synthesis is the dynamic spatial Durbin model
IND, =7IND, . +pY_ W, IND , +n Y " w;IND |, +X;B -
+ZT WXy Iy A
which is stationary only if
T+p+n<l (12)
for a row-standardized W whose largest eigenvalue is unity. Equation (11) is esti-

mated by quasi-maximum likelihood and bias-corrected with the bootstrap fixed
point of Everaert and Pozzi (2007) used for the LSDVC,

5~ £, (5715") -5 | (13)
with panels simulated from the reduced form of Equation (11) so that the correc-

tion accounts for the interaction between the Nickell (1981) bias and the spatial

multiplier. Finally, to ask whether the dependence is local interaction or common-
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factor contamination, we re-estimate the spatial models on data filtered by pro-

jecting each country series on [1, IND,, X ],

=M.y, M, =1, -2(ZZ)'Z' (14)

z

following Pesaran (2006, 2021).

4. Data and Methodology

The sample is that of Koassi et al. (2026): a balanced panel of 13 SADC member
states, 2002 to 2023, n7T = 286, with manufacturing value added, FDI inflows, ur-
ban population share and domestic credit to the private sector from World Bank
development indicators and the rule-of-law estimate from the Worldwide Gov-
ernance Indicators. No observation is missing. The following Table 1 describes

each variable:

Table 1. Notation.

Symbol Meaning
Ljt country, neighbouring country, year; n= 13, 7'=22
IND(4 9 manufacturing value added (% of GDP)
x(4, 0 k x 1 regressor vector (FDI, URB, RL, CRED), k= 4
W, w(4, j) n x nrow-standardised weight matrix and its elements
a(q) eigenvalues of W
PG endogenous and disturbance interaction parameters
B,y own and Durbin ( W-lagged) slope vectors
1 time lag and space-time lag parameters
u(2, A9 country and time fixed effects
M, B residual maker of the demeaned regressors; B=M (I ®W )M
d(p), d(c) lag and error scores in the LM statistics
S(n) (W) matrix of partial derivatives for regressor r
(4,0, o? idiosyncratic disturbance and its variance

Spatial weights are built from national polygon centroids; great-circle separa-
tions average 2077 km, with a minimum of 312 km and a maximum of 4551 km.
We use six row-standardized specifications: inverse distance, inverse squared dis-
tance, negative-exponential decay with a 1000 km scale, three and five nearest
neighbors, and a 2000 km distance band. Contiguity is not available because Mau-

ritius and Seychelles share no land border with any member, which is itself a rea-
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son to prefer distance-decay schemes in this region. All estimation is in Python
and Stata; Equations (4), (6) to (10), (13) and (14) are implemented directly from

the expressions above.

5. Results
5.1. The Diagnostics, and Why They Must Be Corrected

Table 2 below reports Moran’s (1950) /on the two-way residuals of Equation (1).
Its permutation expectation is —1/(z2— 1) = —0.083, not zero, which is the first sign
of the problem: the raw statistic is negative under all six weight matrices even
where dependence is strong. Measured against the correct benchmark, 7 exceeds
its permutation mean at the 1 per cent level for inverse distance (z= 4.78), inverse
squared distance (z= 5.16) and exponential decay (z= 3.15), at 5 per cent for three
nearest neighbors, and not at all for the five-nearest-neighbor and distance-band

matrices.

Table 2. Weight matrices and Moran’s /on the two-way fixed-effects residuals.

Weight matrix Links p lower p upper I E]] z P
Inverse distance 12.00 -3.216 1.000 -0.031 -0.083 4.78 0.000
Inverse distance squared 12.00 -1.643 1.000 0.035 -0.083 5.16 0.000
Exponential decay (1000 km) 12.00 -3.369 1.000 -0.037 —-0.083 3.15 0.002
Three nearest neighbors 3.00 -1.684 1.000 0.000 -0.083 2.45 0.017
Five nearest neighbors 5.00 -2.331 1.000 -0.052 -0.083 1.45 0.145
Distance band (2000 km) 6.15 -1.000 1.000 -0.047 —-0.083 1.08 0.280

Notes: Links is the average number of non-zero weights per row. All matrices are row-standardized, so the largest eigenvalue is

unity. I is the average over periods of Equation (5) applied to the residuals of Equation (1); £[] is the mean over 9999 within-period

permutations of country labels, against which zand p are computed. Great-circle distances between centroids average 2077 km.

Table 3 makes the point sharply. Applied to 2000 samples generated under the
null, the uncentred Lagrange multiplier statistics reject at a nominal 5 percent
level in 97.7 and 98.7 percent of cases: they are not tests. The centered statistics of
equation (7) have empirical size 0.025 and 0.024, mildly conservative, and the ro-
bust statistics of equation (8) have size 0.054 and 0.047, essentially exact. The rea-
son is in equation (6): the null mean of the score is —20.64 in this sample, while
the observed values are —7.39 for the lag score and —7.42 for the error score.

Once centered, the tests reject decisively. Under inverse distance LA, = 11.75
(p = 0.0006) and LM, = 12.96 (p = 0.0003); under inverse squared distance both
exceed 17. The pattern across weight matrices matches Moran’s £ distance-decay
schemes reject, neighbor-count and band schemes do not. But the robust statistics

never reject, the largest being LM; = 1.21 (p = 0.27). Each test’s significance is
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thus entirely explained by the other channel, which is the textbook signature of

dependence whose source is not identified.

Table 3. Lagrange multiplier tests, their empirical size, and the demeaning artefact.

LM(p) LM(c) LM (p) LM ()

Panel A. Empirical size at the 5% level, 2000 draws under the null
Uncentred (textbook) statistics 0.977 0.987 0.024 0.076

Centred on exact null moments 0.025 0.024 0.054 0.047

Panel B. Centred statistics, observed values (p-values in parentheses)

Inverse distance 11.751 12.956 0.001 1.206
(0.001) (0.000) (0.982) (0.272)

Inverse distance squared 17.832 19.742 0.012 1.922
(0.000) (0.000) (0.913) (0.166)

Exponential decay (1000 km) 4.484 5.371 0.000 0.887
(0.034) (0.021) (0.989) (0.346)

Three nearest neighbors 2.236 2.930 0.039 0.733
(0.135) (0.087) (0.844) (0.392)

Five nearest neighbors 0.296 0.487 0.149 0.340
(0.586) (0.485) (0.699) (0.560)

Distance band (2000 km) 0.694 0.750 0.011 0.067
(0.405) (0.387) (0.916) (0.795)

Panel C. The artefact. null mean of the score tr{ B) = —20.636;
observed d(p) = —7.393, d(g) = -7.420

Notes: All statistics are chi-square (1). Panel A regenerates the dependent variable from the
fitted two-way fixed-effects model with iid normal errors and records rejection rates; a cor-
rectly sized test returns 0.05. Panel B applies Equations (7) and (8).

5.2. The Spatial Family and Its Impacts

Table 4 confirms the diagnosis. All spatial parameters are negative and modest:
p =-0253inSAR, ¢ =-0.236in SEM, —0.291 and —0.319 in SDM and SDEM,
and in SAC the two are —0.147 and —0.153 with neither significant. The log-like-
lihoods span less than four points and no likelihood-ratio test rejects: SAR against
the non-spatial model gives 2.08 (p = 0.15), SDM against SAR 5.41 (p = 0.25), and
the Burridge common-factor test of SDM against SEM 5.53 (p = 0.24). A panel of

thirteen countries cannot discriminate among these models.
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Table 4. The spatial panel family, inverse-distance W, two-way fixed effects.

Variable SLX SAR SEM SDM SDEM
FDI -0.018 —0.040* —0.040* -0.016 -0.016
(0.026) (0.022) (0.022) (0.025) (0.025)
URB 0.2620%+ 0.2470%+ 0.248%%* 0.258%+ 0.253%%*
(0.059) (0.048) (0.049) (0.056) (0.055)
RL 3.169%%* 2.917%%* 2.9744% 3,307 3.410%%
(0.858) (0.726) (0.746) (1.010) (0.987)
CRED —0.069* —0.058%%F  —0.0597**  —0.069%"*  —0.068***
(0.039) (0.015) (0.015) (0.020) (0.020)
W x FDI 0.378** 0.386** 0.421**
(0.160) (0.182) (0.180)
Wx URB 0.188 0.206 0.066
(0.290) (0.267) (0.270)
Wx RL 2.216 3.970 3.936
(7.686) (6.266) (6.218)
W x CRED -0.105 -0.112 -0.086
(0.338) (0.124) (0.124)
p —0.253* -0.291%
(0.147) (0.152)
c -0.236 —0.319**
(0.149) (0.155)
InL -556.21 —556.27 —553.50 -553.29

SAC: rho = —0.147 (0.197), ¢

—0.153 (0.199), In L = -555.97; non-spatial In L = -557.25

LR tests: SAR vs FE 2.08 (0.149); SEM vs FE 1.96 (0.162); SDM vs SAR 5.41 (0.248)

SDM vs SEM, common factor, 5.53 (0.237); SDEM vs SEM 5.96 (0.202); SAC vs SAR

0.47 (0.493)

Notes: Dependent variable: manufacturing value added (% GDP). Standard errors in pa-
rentheses. SLX is least squares with Driscoll-Kraay standard errors at Bartlett bandwidth m
= 2; the ML columns estimate Equation (2) under the restrictions in Equation (3) by con-
centrating Equation (4), with standard errors from the analytical information matrix. ***p

<0.01, *p < 0.05, *p < 0.10.
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What survives is the exogenous interaction. The coefficient on neighbors’ FDI
is 0.386 in SDM, 0.421 in SDEM and 0.378 in SLX, significant at 5 percent in all
three, and the SLX estimate is least squares, so it is free of the simultaneity that
makes p hard to pin down.

Table 5 translates this into impacts. In SDM the indirect effect of FDI is 0.313
(p = 0.04) against a direct effect of —0.025 that is indistinguishable from zero; in
SDEM the indirect effect is 0.421 (p= 0.01). Foreign investment is associated with
a higher manufacturing share in neighboring economies and not in the recipient,
which is what one expects if FDI concentrates in extractive enclaves whose corri-
dor and supply-chain effects cross borders. By contrast, the direct effects of ur-
banization (0.255), rule of law (3.23) and credit (—0.066) are all significant at 1 per
cent while their indirect effects are not, so these are local relationships, not re-

gional ones.

Table 5. Direct, indirect and total impacts.

SDM SDEM
Variable

Direct Indirect Total Direct Indirect Total
FDI -0.025 0.313** 0.287* -0.016 0.421** 0.405**
(0.026) (0.152) (0.150) (0.025) (0.179) (0.181)

URB 0.255%** 0.105 0.360 0.253%** 0.066 0.319
(0.056) (0.227) (0.226) (0.055) (0.265) (0.272)

RL 3.232%%% 2.407 5.639 3.410%** 3.936 7.346
(1.027) (5.124) (5.037) (0.983) (6.234) (6.337)

CRED —0.066*** -0.074 -0.140 —0.068*** —0.086 -0.153

(0.020) (0.102) (0.100) (0.020) (0.124) (0.126)

SAR, where the Durbin terms are restricted to zero

Variable Direct Indirect Total

FDI —-0.041* 0.008 —-0.032*

URB 0.248*** -0.051* 0.197***

RL 2.933%%¢ —-0.605* 2.328%%*
CRED —0.058*** 0.012* —0.046***

SLX (least squares): indirect effect of FDI = 0.378** (0.160);
direct effect = —0.018 (0.026)

Notes. Impacts from Equations (9) and (10); standard errors in parentheses from 5000
draws of the parameter vector from its estimated asymptotic distribution. In SAR the indi-
rect effect is mechanically proportional to the direct effect because gamma = 0 is imposed,
which is why its indirect signs mirror the direct ones. ***p < 0.01, **p < 0.05, *p < 0.10.
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5.3. The Dynamic Extension Fails to Identify

Table 6 reports the attempt to combine the spatial dimension with the dynamic
panel of Koassi et al. (2026). Unrestricted estimation of equation (11) gives T =
0.626, p = -0.495and 1 = 1.004, whose sum is 1.135 and so violates the sta-
tionarity condition (12). Imposing n = 0 does not help: the bias-correction itera-
tion in Equation (13) has no interior fixed point, with p drifting monotonically
from —0.40 across the whole admissible interval to +0.37 while the stationarity
sum approaches unity from below. The cause is visible in the data: the correlation
between Wy,and Wy, is 0.941, because a share that persistsat ¥ = 0.598 makes
the spatial lag and the space-time lag nearly the same regressor. We report this as
a negative result: the dynamic spatial synthesis is not estimable at 2 =13 and 7=

22, and a study attempting it needs either more countries or a much longer series.

Table 6. The dynamic spatial extension and its identification failure.

Parameter Unrestricted Restricted (eta = 0)

rho (spatial lag) -0.495 no interior fixed point

(0.330) (path drifts —0.402 > +0.375)
tau (time lag) 0.626**%* 0.618
(0.077)
eta (space-time lag) 1.004%%* 0 (imposed)

(0.381)

tau + rho + eta 1.135 0.992

Stationarity condition (12) violated at the boundary

Uncorrected QML: rho = —0.786, tau = 0.539, eta = 1.078, In L = —457.72
Correlation between Wj(f) and Wy(t-1): 0.941

Non-spatial LSDVC benchmark (Koassi et al., 2026): gamma = 0.598 (0.079)

Notes: Equation (11) estimated by quasi-maximum likelihood on n7"= 273 and bias-cor-
rected by the bootstrap fixed point of equation (13) with B = 400 replications. Standard
errors are bootstrap standard deviations. ***p < 0.01.

5.4. Robustness and What It Means for the Earlier
Conclusions

Table 7 collects the sensitivity analysis. Across the six weight matrices p in SDM
ranges from +0.096 to —0.334 and is significant in three; the W-lagged FDI term
is positive in five of six and significant in four. Filtering out common factors by
Equation (14) does not remove the spatial parameter and under inverse distance
strengthens it, from —0.291 to —0.527 (p < 0.01), so the dependence is not simply
factor contamination, though it remains unstable across weighting schemes.
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Table 7. Robustness.

SAR p SEM ¢ SDM p SDI;AD?IX
Panel A. Weight matrix sensitivity
Inverse distance —-0.253% —-0.236 -0.291* 0.386**
Inverse distance squared 0.128 0.118 0.096 0.195%*
Exponential decay (1000 km)  —0.267** -0.265* —0.297** 0.161
Three nearest neighbours —-0.036 —-0.032 —-0.060 0.141%**
Five nearest neighbours —-0.310%** —-0.253** —0.334%** 0.063
Distance band (2000 km) -0.093 -0.111 -0.112 -0.019
Panel B. After removing common factors, Equation (14)
Inverse distance —0.527***
Exponential decay (1000 km) —0.254*
Five nearest neighbours —-0.212*
Three nearest neighbours 0.014
Distance band (2000 km) -0.008
Panel C. Sub-samples, SDM, inverse-distance W
SDM p W x FDI CRED n
Baseline -0.291* 0.386** —0.069*** 13
Excluding South Africa =0.721* 0.137 —0.105%** 12
Excluding island economies ~ —0.325** 0.640%* —0.101*** 11
Excluding Zimbabwe —-0.320** 0.347** 0.071** 12

Panel D. Do the Koassi et al. (2026) coefficients survive? (own-effect estimates)

FDI URB RL CRED
Non-spatial two-way FE —0.042% 0.247%* 2.956%* —0.059¢*
SAR —0.040% 0.2470* 29170+ —0.058***
SEM —0.040* 0.248*** 2.974%** —0.059***
SDM -0.016 0.258*** 3.307*** —0.069***
SDEM -0.016 0.253%¢* 3.410%** -0.068***
SLX -0.018 0.262%** 3.169%** -0.069*

Notes: Panel B re-estimates SAR on data filtered by Equation (14), which removes the com-
mon factor structure; a parameter that survives is not factor contamination. In Panel C the
weight matrix is rebuilt on the retained countries. Island economies are Mauritius and Sey-
chelles. In the Zimbabwe exclusion the W-lagged credit term is +0.766 (p < 0.01) and the
total credit impact is +0.634 (p < 0.01). ***p < 0.01, **p < 0.05, *p < 0.10.
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6. Conclusion

Foreign investment in SADC industrializes the region rather than the host. The
coefficient on neighbors’ FDI is positive and significant in the spatial Durbin, spa-
tial Durbin error and least-squares specifications alike, and the indirect impact
exceeds by an order of magnitude a direct impact that is statistically indistinguish-
able from zero. Because the least-squares estimate carries none of the simultaneity
that makes the endogenous spatial parameter hard to pin down, this is the one
spatial relationship the data identify cleanly. The pattern is what one expects when
foreign capital concentrates in extractive enclaves whose corridor and supply-
chain effects cross borders, and it sits awkwardly with the design of regional in-
dustrial policy: if the industrial returns to attracting FDI accrue substantially to
neighbors, then competitive national incentive schemes bid for a benefit their
sponsors do not capture, and the appropriate response is to coordinate them at
the level of the customs union rather than to outbid one another. Urbanization,
institutional quality and credit, by contrast, act locally, so the case for treating
FDI as a regional rather than a national instrument does not extend to the other
levers.

The boundary is that a panel of thirteen countries cannot say what kind of spa-
tial process it is. SAR, SEM, SDM, SDEM and SAC fit indistinguishably, the robust
tests cannot separate lag from error, the sign and significance of p depend on the
weighting scheme, and the dynamic spatial model is not identified at all. Two lim-
itations follow directly. First, geography is a weak proxy for economic proximity
in a region whose interactions run along a small number of corridors, and an eco-
nomic weight matrix built from bilateral trade or transport costs would be a
sharper instrument than any distance function. Second, our credit result is condi-
tional on a single country. The natural next step is to replace the distance matrix
with a trade-share matrix, which would let the question be posed as whether man-

ufacturing spillovers follow roads or follow markets.

Author Contributions

Rebecca K. Yeo: Conceptualization, Methodology, Formal analysis, Writing—
original draft, Writing—review & editing, Project administration.

Ninquassau V.A. Koassi: Conceptualization, Data curation, Software, Formal
analysis, Validation, Writing—original draft.

Jacques K. Konan: Methodology, Investigation, Validation, Writing—review
& editing, Supervision.

Alassane Soma: Methodology, Software, Visualization, Validation, Writing—
review & editing.

All authors read and approved the final manuscript.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this paper.

DOI: 10.4236/me.2026.1711070

1423 Modern Economy


https://doi.org/10.4236/me.2026.1711070

R. K. Yeo et al.

References

Anselin, L. (1988). Spatial Econometrics: Methods and Models. Kluwer Academic Publish-
ers.

Anselin, L., Bera, A. K., Florax, R., & Yoon, M. J. (1996). Simple Diagnostic Tests for Spatial
Dependence. Regional Science and Urban Economics, 26, 77-104.
https://doi.org/10.1016/0166-0462(95)02111-6

Burridge, P. (1981). Testing for a Common Factor in a Spatial Autoregression Model. En-
vironment and Planning A: Economy and Space, 13, 795-800.
https://doi.org/10.1068/a130795

Debarsy, N., Ertur, C., & LeSage, J. P. (2012). Interpreting Dynamic Space-Time Panel Data
Models. Statistical Methodology, 9, 158-171.
https://doi.org/10.1016/j.stamet.2011.02.002

Driscoll, J. C., & Kraay, A. C. (1998). Consistent Covariance Matrix Estimation with Spa-
tially Dependent Panel Data. Review of Economics and Statistics, 80, 549-560.
https://doi.org/10.1162/003465398557825

Elhorst, J. P. (2010). Applied Spatial Econometrics: Raising the Bar. Spatia/ Economic Anal-
ysis, 5,9-28. https://doi.org/10.1080/17421770903541772

Elhorst, J. P. (2014). Spatial Econometrics: From Cross-Sectional Data to Spatial Panels.
Springer.

Everaert, G., & Pozzi, L. (2007). Bootstrap-Based Bias Correction for Dynamic Panels. Jour-
nal of Economic Dynamics and Control, 31, 1160-1184.
https://doi.org/10.1016/j.jedc.2006.04.006

Gollin, D., Jedwab, R., & Vollrath, D. (2016). Urbanization with and without Industrializa-
tion. Journal of Economic Growth, 21, 35-70.
https://doi.org/10.1007/s10887-015-9121-4

Hoekman, B., & Sanfilippo, M. (2023). Trade and Value Chain Participation: Domestic
Firms and FDI Spillovers in Africa. The World Economy, 46, 3367-3391.

https://doi.org/10.1111/twec.13505

Kaldor, N. (1967). Strategic Factors in Economic Development. Cornell University Press.

Koassi, N. V. A,, Traoré, M., Yeo, R. K., & Traoré, K. (2026). What Drives Industrialization
in SADC? A Multidimensional Panel Analysis. Modern Economy, 17, 1324-1338.
https://doi.org/10.4236/me.2026.1710064

LeSage, J., & Pace, R. K. (2009). Introduction to Spatial Econometrics. CRC Press.

Mijiyawa, A. G. (2017). Drivers of Structural Transformation: The Case of the Manufac-
turing Sector in Africa. World Development, 99, 141-159.
https://doi.org/10.1016/j.worlddev.2017.07.007

Moran, P. A. P. (1950). Notes on Continuous Stochastic Phenomena. Biometrika, 37, 17-
23. https://doi.org/10.1093/biomet/37.1-2.17

Nickell, S. (1981). Biases in Dynamic Models with Fixed Effects. Econometrica, 49, 1417-
1426. https://doi.org/10.2307/1911408

Pesaran, M. H. (2006). Estimation and Inference in Large Heterogeneous Panels with a
Multifactor Error Structure. Econometrica, 74, 967-1012.
https://doi.org/10.1111/.1468-0262.2006.00692.x

Pesaran, M. H. (2021). General Diagnostic Tests for Cross-Sectional Dependence in Panels.
Empirical Economics, 60, 13-50. https://doi.org/10.1007/s00181-020-01875-7

Rodrik, D. (2016). Premature Deindustrialization. Journal of Economic Growth, 21, 1-33.
https://doi.org/lo.1007/510887—015—9122—3

DOI: 10.4236/me.2026.1711070

1424 Modern Economy


https://doi.org/10.4236/me.2026.1711070
https://doi.org/10.1016/0166-0462(95)02111-6
https://doi.org/10.1068/a130795
https://doi.org/10.1016/j.stamet.2011.02.002
https://doi.org/10.1162/003465398557825
https://doi.org/10.1080/17421770903541772
https://doi.org/10.1016/j.jedc.2006.04.006
https://doi.org/10.1007/s10887-015-9121-4
https://doi.org/10.1111/twec.13505
https://doi.org/10.4236/me.2026.1710064
https://doi.org/10.1016/j.worlddev.2017.07.007
https://doi.org/10.1093/biomet/37.1-2.17
https://doi.org/10.2307/1911408
https://doi.org/10.1111/j.1468-0262.2006.00692.x
https://doi.org/10.1007/s00181-020-01875-7
https://doi.org/10.1007/s10887-015-9122-3

R. K. Yeo et al.

Szirmai, A. (2012). Industrialisation as an Engine of Growth in Developing Countries,
1950-2005. Structural Change and Economic Dynamics, 23, 406-420.
https://doi.org/10.1016/j.strueco.2011.01.005

Yu, J., de Jong, R., & Lee, L.-F. (2008). Quasi-Maximum Likelihood Estimators for Spatial
Dynamic Panel Data with Fixed Effects When Both N and T Are Large. Journal of Econ-
ometrics, 146, 118-134. https://doi.org/10.1016/j.jeconom.2008.08.002

DOI: 10.4236/me.2026.1711070

1425 Modern Economy


https://doi.org/10.4236/me.2026.1711070
https://doi.org/10.1016/j.strueco.2011.01.005
https://doi.org/10.1016/j.jeconom.2008.08.002

	Does Foreign Investment Industrialize the Host or the Region? Spatial Panel Evidence from SADC
	Abstract
	Keywords
	1. Introduction
	2. Literature Review and Positioning
	3. Empirical Models
	3.1. The Restriction Imposed by the Non-Spatial Baseline
	3.2. Diagnosing Spatial Dependence When the Panel Is Demeaned
	3.3. Impacts
	3.4. Two Extensions

	4. Data and Methodology
	5. Results
	5.1. The Diagnostics, and Why They Must Be Corrected
	5.2. The Spatial Family and Its Impacts
	5.3. The Dynamic Extension Fails to Identify
	5.4. Robustness and What It Means for the Earlier Conclusions

	6. Conclusion
	Author Contributions
	Conflicts of Interest
	References

