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Hicham El Bakkali (Morocco), Rizlane Guati (Morocco)

LOCAL PUBLIC INVESTMENT
DRIVERS IN MOROCCO:
A PANEL DATA ANALYSIS

Abstract

This paper investigates the determinants of local public investment in Morocco, a
country undergoing decentralization and facing persistent regional disparities. The
study aims to identify the key factors driving capital expenditure across Morocco’s 12
regions and their local governments, including regional, provincial, and municipal
councils, from 2017 to 2024. A dynamic panel of 96 observations is constructed, and a
generalized method of moments (GMM) estimator is applied to address endogeneity,
control for regional fixed effects, and account for the temporal persistence of invest-
ment. The choice of GMM is supported by prior descriptive analysis and the absence
of spatial autocorrelation, confirmed by Moran’s I test. The results show that financial
resources play a central role in shaping regional investment levels. Specifically, both
own-source revenues and central government transfers have a positive and statistically
significant effect on investment, with elasticities of 0.43 and 1.35, respectively. Public
debt also contributes positively (0.21%), suggesting its potential as a complementary fi-
nancing tool. In contrast, personnel expenditure exerts a crowding-out effect (-0.48%),
reducing the fiscal space available for investment. Other operating expenditures and
regional population show no significant impact. The model is robust (R*> = 0.757) and
satisfies the Hansen test (p = 0.095). Overall, the findings highlight the decisive role of
financial autonomy and the effectiveness of intergovernmental transfers in enhancing
the investment capacity of local governments. The results also call for better manage-
ment of operating expenses to avoid limiting capital investment potential.

Keywords local governments, public investment, capital expendi-
tures, panel data, generalized method of moments, local
public finance

JEL Classification H54, H71, H72

INTRODUCTION

Local public investment is increasingly recognized as a key instru-
ment for supporting regional development and addressing the specific
needs of local governments (Boex et al., 2022). Beyond its role in im-
proving infrastructure, it enables local collectivities to adapt public
services more effectively to local realities, thereby fostering inclusive
growth and long-term resilience. The importance of local public in-
vestment is clearly illustrated in OECD countries, where local gov-
ernments are responsible for a considerable share of national public
expenditure (OECD, 2019), highlighting a broader shift toward decen-
tralization and locally driven development policies.

Morocco, as a unitary state whose development model is founded on
decentralization, embarked in 2005 on a new strategic era aimed at
strengthening the role of regions and municipalities. This reform pro-
cess has involved the progressive transfer of exclusive, shared, and
delegated powers from the central government (Constitute, 2011).
However, the successful realization of this vision depends largely on
stimulating public investment led by subnational governments, par-
ticularly regional councils and municipalities. Comparing Morocco
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to OECD countries reveals a significant gap. In OECD nations, local and regional governments are re-
sponsible for nearly 57% of total public investment (OECD, 2019). By contrast, territorial collectivities
in Morocco did not exceed 15% of national public investment as of 2019. This significant gap under-
scores the considerable potential for Moroccan subnational governments to play a larger role in driving
regional investment and development, especially with the upcoming opportunity presented by hosting
the 2030 FIFA World Cup.

Morocco underwent a comprehensive administrative and territorial reform in 2015, establishing a new
structure consisting of 12 regions, 75 provinces, and 1,503 municipalities. These three tiers of local gov-
ernments are financed through a mix of own-source revenues, transfers from the central government,
and borrowed funds. However, a persistent challenge lies in the heavy reliance on state transfers, cou-
pled with a relatively moderate level of spending by local governments, both of which call for increased

attention to the capacity and financial empowerment of territorial collectivities.

1. LITERATURE REVIEW
AND HYPOTHESES

Research on local public investment has evolved
significantly, moving from essential theoretical ap-
proaches to more detailed empirical analyses, in-
tegrating economic, institutional, and political di-
mensions. The classic approach, based on the eco-
nomic theory of public goods (Samuelson, 1954),
defines local public investment as essential to the
successful supply of collective goods that meet lo-
cal needs. This perspective is complemented by an
analysis of the structuring role of local infrastruc-
ture funding (R. Musgrave & P. Musgrave, 1989),
which highlights the importance of long-term
support for local development. In addition, Oates
(1973) highlights the need for fiscal decentraliza-
tion and appropriate local governance, making it
possible to guide investment decisions according
to specific territorial characteristics.

Nevertheless, these theoretical foundations are
no longer sufficient to fully explain the current
dynamics of local investment, which are affected
by complex contextual variables. Recent research
emphasizes the importance of local governments’
own resources, financial transfers from central
governments, and debt capacity, while taking ac-
count of spatial and political factors.

The literature shows that own-source revenue is
a fundamental lever for local investment. Indeed,
Mulyana et al. (2022) demonstrate, through a
study of 34 Indonesian territories, that own-
source revenues have a positive influence on both
the volume of capital expenditure and regional
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economic growth. This relationship is corrobo-
rated in different geographical configurations,
notably in Latin America, where Capello and
Caullo (2024) establish that own-source revenue
and staff costs are major factors in local public
investment. Rochmatullah et al. (2016) also em-
phasize this point, stressing that local financial
autonomy fosters sustainable development, par-
ticularly through local taxation. This capacity
for financial autonomy, a source of increased lo-
cal resources, is also highlighted in studies on the
Balkans, where Brahimi et al. (2025) and Elezi et
al. (2024) show how municipalities, thanks to their
financial independence, can allocate more funds
to infrastructure.

The importance of financial autonomy is coupled
with a contextual variability that also depends
on the types of revenue mobilized. In Spain, for
example, revenue from urban development, and
more specifically from planning fees, plays a cru-
cial role (Elezi et al., 2024). This illustrates how
the nature of revenues influences local investment
choices and priorities. Furthermore, Haraldsvik et
al. (2024) highlight the link between local tax re-
sources, state transfers, and revenue from public
services to explain the stability and adaptation of
investment to demographic changes in Norway.

Financial transfers from central governments, of-
ten targeted at specific projects, are another key
element. Papcunova et al. (2020) highlight their
importance for investment spending in Central
European countries. However, this influence is
not systematic. Andhini et al. (2023) stress that
over-dependence on these transfers can hinder

http://dx.doi.org/10.21511/pmf.14(3).2025.02



the development of effective autonomous man-
agement of local resources. Fitrianti et al. (2025)
and Lestari and Utama (2019) confirm that these
transfers, combined with own revenues, support
local economic performance, as illustrated in the
Indonesian and Balinese contexts. Conversely,
Sekula (2015) and Rahmasari et al. (2024) show
that in Poland or Indonesia, the impact of trans-
fers on capital investment can be marginal, par-
ticularly when budget priorities are turned toward
social spending.

The debt issue also appears to be a major lever,
although its effects vary from one context to an-
other. In a study conducted by the OECD, Vilila
(2006) highlights the importance of debt in invest-
ment decisions, particularly in relation to the eco-
nomic climate. Regional studies, such as those by
Al Hayek (2024) in Jordan and Ljutyj et al. (2024)
in Ukraine, confirm that debt, particularly via
instruments such as municipal bonds, can effec-
tively support investment projects, especially in
contexts of increased decentralization. However,
Capello and Caullo (2024) point out that this le-
verage does not always have a significant impact,
suggesting that local institutional and economic
mechanisms strongly modulate the role of debt.

Spatial analysis further enhances the understand-
ing of the determinants of local public investment.
Bremer et al. (2023) illustrate how tax disparities
between territories, particularly between rural
and urban areas, limit the investment capacity of
the weakest local governments, accentuating terri-
torial inequalities. Steinbrunner and Bronnmann
(2025) show that local investment, often based on
own-source revenue or structural funds, has posi-
tive effects beyond administrative boundaries, un-
derlining the need for inter-territorial coordina-
tion. These spatial autocorrelation phenomena are
confirmed by Ouhakki et al. (2022) in Morocco,
Lisjak et al. (2025) in Croatia, and Yang et al. (2022)
in the context of public-private partnerships, who
all highlight the dependence of local investment
behavior on the dynamics of neighboring territo-
ries. In addition, Yu et al. (2011) reveal the com-
plexity of fiscal interactions between levels of gov-
ernance, where cities’ investments influence each
other negatively or positively depending on the
administrative hierarchy, which calls for more in-
tegrated multi-level management.

http://dx.doi.org/10.21511/pmf.14(3).2025.02
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Other, less frequently studied but equally impor-
tant factors help complete this picture. For in-
stance, Jia et al. (2014) find that expenditure de-
centralization tends to increase infrastructure
investment, often at the expense of education-
al and administrative services. Vammalle and
Bambalaite (2021) highlight the importance of
management practices, fiscal discipline, and ad-
ministrative capacity in mobilizing investment
resources in Nordic countries. Similarly, Diem
(2024) emphasizes that the quality of public gov-
ernance not only enhances the effectiveness of lo-
cal investments but also influences their spillover
effects on neighboring territories. Aleksandrova-
Zlatanska and Kalcheva (2019) draw attention to
the limitations of traditional financing mecha-
nisms and point to the untapped potential of in-
novative instruments such as green bonds, par-
ticularly in Eastern Europe. Finally, Jiménez et al.
(2020), based on 1,796 local governments in Peru
between 2010 and 2018, confirmed the central
role of both own-source revenues and central gov-
ernment transfers in shaping local public invest-
ment. Their model also reveals that electoral cy-
cles, financial management practices, and citizen
participation significantly influence investment
decisions, underscoring the role of participatory
democracy in local public finance.

The impact of new environmental priorities on
local investment is increasingly recognized, as
shown by Thomazeau et al. (2022) in France. The
diversity of funding sources is highlighted by Kii
et al. (2022) in Sumatra. The plurality of financial
instruments available in the Ukrainian context
(Ljutyj et al., 2024) shows that local financial man-
agement is a constantly evolving field, where tra-
ditional challenges and contemporary issues are
intertwined.

The literature review concludes that local pub-
lic investment is shaped by a variety of intercon-
nected factors, including own-source revenues,
state transfers, debt capacity, and spatial dynam-
ics. These elements interact within a systemic
framework that reflects the complex relation-
ships between economic, institutional, political,
and geographical influences. Understanding this
complexity is essential for optimizing local invest-
ment policies in diverse contexts, such as Morocco,
which is the focus of this study.
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This study aims to empirically analyze the key de-
terminants of local public infrastructure investment
in Morocco, focusing on the financial resources and
management practices of local governments. This
paper empirically tests the following hypotheses:
HI:  When local governments generate more of
their own revenue, they are more likely to in-
crease their capital investments.

H2:  Financial transfers from the central govern-
ment help boost capital spending at the local
level.

H3: The ability of local governments to take on
and manage debt, including interest pay-
ments, supports greater capital investment.
H4: As population size grows, local capital in-
vestment per capita may decrease due to
competing demands on resources.

H5: A rise in operating expenses may limit the
funds available for capital investment by lo-
cal governments.

2. METHODS

This study relies on a balanced panel dataset
covering Morocco’s 12 regions over the period
2017-2024 (El Bakkali & Guati, 2025), yielding
a total of 96 observations. To ensure the robust-
ness and relevance of the econometric analy-
sis, a preliminary descriptive statistical analy-
sis was systematically conducted. This initial
step served to explore the main characteristics
of the variables presented in Table 1, including
measures of central tendency, dispersion, and
distribution, as well as interregional and tem-
poral variations. The analysis reveals heteroge-
neity across regions in terms of both budgetary
variables (investment expenditure, own-source
revenues, intergovernmental transfers, and op-
erating expenditure) and demographic indica-
tors (notably population size). Moreover, the ob-
served disparities on the regional scale justify
the application of logarithmic transformations
to the variables. These transformations mitigate
scale-related distortions, stabilize variance, and
fulfill key assumptions required for consistent
and reliable model estimation.

Table 1. Explanatory variables: Definitions, source, and expected sign

Source: El Bakkali and Guati (2025).

. N . Expected
Variable Acronym Definition Unit of measurement Data Source gign
General Treasury of the
Local cap|ta| Log_Invest Capital spejdmg by Iocgl Millions of dirhams Kingdom / M|n|§try of >
expenditure governments in each region Economy and Finance
(MEF)
General Treasury of the
; Own-source revenues " Kingdom / Ministry of
Own Resources Log_OR collected by local Millions of dirhams : ) : +
: H . ) Economy and Finance
i governments in each region
Resources transferred by the ngeral Treas.ur.y of the
Transferred H H - ) i Kingdom / Ministry of
Log_TR central government to local Millions of dirhams : ; H +
Resources : . ) Economy and Finance :
i governments in each region
i (MEF)
Interest ) Annual interest payments ; ngeral Treas.ur.y of the
i Log_interst_ ) - ) ¢ Kingdom / Ministry of :
expenses on : i ondebtincurred by local Millions of dirhams : ; : +
exp : R ) i Economy and Finance :
debt i governments in each region
Operatin Expenditures related to the GKﬁze:jac;ln:r;Elj\AS:JnriZt?f t:fe
P & Log_OE operating expenses of local Millions of dirhams : & v -

expenditures : ) )
i governments in each region

Economy and Finance

Expenditures related to

General Treasury of the
Kingdom / Ministry of
Economy and Finance

Personnel . )
expenses i Log_Pers_exp i Personnel expenses of local Millions of dirhams
P : i governments in each region
) Total population of each
Population Log_Pop pop h
region

) . ¢ High Commission for
Number of inhabitants - Planning (HCP), Morocco +
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The econometric model chosen is a dynamic
panel data model, estimated using the general-
ized method of moments (GMM). This method-
ological choice is justified by several key factors.
Firstly, local public investment expenditure is
highly dynamic over time, meaning that the level
of investment in a region is highly dependent on
its past level, which necessitates the introduction
of lagged variables of the dependent variable as
regressors. Secondly, certain explanatory vari-
ables, notably own or transferred financial re-
sources, may be endogenous: they may influence
investment while simultaneously being affected
by it. The GMM method, therefore, allows the
dynamics of the model, potential endogeneity,
and unobserved heterogeneity between regions
to be dealt with simultaneously. It also corrects
the problems of autocorrelation and heterosce-
dasticity of errors often present in regional pan-
els. The estimated dynamic model is expressed as
follows:

log (Invest, ) = log(Invest,_,)
+/ log (OR” 1 ) + 3, log (TRz’t—l )
+/3, log (Interesz‘EmH ) (1)

+ﬁ4 log( it 1)+185 log(PERSExp[H )
+ 55 log(Popn 1)

where log(Invest,) is the logarithm of public in-
vestment expenditure for the region i at time f;
log(OR,, ) is the lagged logarithm of own reve-
nues; log(TR, ) is the lagged logarithm of trans-
fers; log(Interest ) is the lagged logarithm of
interest expenses; Tog(OE ) is the lagged loga-
rithm of operating expendltures log(PERSEp )
is the lagged logarithm of personnel expendlturteé
Blog(Pop, ) is the lagged logarithm of popula-
tion; &, is the error term.

The estimation is carried out using GMM in dif-
ferences and systems, depending on the availabil-
ity and validity of the instruments. Appropriately
lagged variables are used as internal instruments
to correct for endogeneity and autocorrelation
biases. The robustness of the model is tested by
the validity of the instruments (Hansen test) and
by the absence of autocorrelation in the errors
(Arellano-Bond tests for AR(1) and AR(2)).

http://dx.doi.org/10.21511/pmf.14(3).2025.02
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The choice of model must also be supported by a
preliminary spatial analysis to test spatial autocor-
relation (Moran’s index) in order to verify the exis-
tence of spatial effects in local investments. The in-
significant result of this test indicates the absence
of significant spatial autocorrelation, which justi-
fies the exclusion of an explicit spatial model in the
dynamic modeling.

In order to test spatial autocorrelation through the
calculation of Moran’s index and taking into account
data from the 12 regions and the local governments
within them, it is first necessary to construct a spatial
contiguity-weight matrix (W). This is an essential
tool for capturing the spatial relationships between
the different regions where w_ = 1if i and jare neigh-
bors, otherwise w, = 0. The neighborhood matrix
(W) for the 12 regions is presented as follow:

010110O0T1O0T1T0O0
1 0000O0O0O1O0T1TUO0F®O
000O0O0OO0OT1TUO0O0OO0OTO0OOQO
1 00010O01T1°O0T10@0
1 001 00O0O0T1T1O01
W< 000O0O0OO0OT1O0O0OO0OT1TQO0 2)
0010O01O0O0OO0O0OTO0DO
1 10100O0O0O0O0OT10O0
00011 O0O0O0OO0O0TGO0?1
110010000 O0O0°1
000101O0T1O0O0O0OQ0
00001 000110 0f

The contiguity matrix is sized 12x12, with the
arrangement of regions in rows and columns es-
tablished in the following order: [1] Beni Mellal-
khenifra, [2] Casablanca-Settat, [3] Dakhla-Oued
Eddahab, [4] Daraa-Tafilalet, [5] Fez-Meknes, [6]
Guelmim-Oued Noun, [7] Laayoune Sakia El
Hamra, [8] Marrakech-Safi, [9] The Oriental re-
gion, [10] Rabat-Salé-Kénitra, [11] Souss-Massa,
[12] Tangier-Tetouan- Al Hoceima.

The formula used to calculate the Moran index is

as follows:
n 22, (=) (x %)
> (=)

where n is the number of regions (as spatial
units); W is the sum of the spatial weights, i.e.,

=W ©
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Znizlznjzl(wij); w, refers to the spatial weighting be-
tween regions i and j; x, represents the dependent
variable “Log_invest;” X is the average of the val-
ues of the variable “Log_invest.”

3. RESULTS

The descriptive analysis (Table 2) of data from a
balanced panel covering 12 Moroccan regions be-
tween 2017 and 2024, i.e., a total of 96 observations,
highlights strong inter-regional heterogeneity in
the budgetary and demographic variables studied.
The dependent variable, representing local public
investment (capital expenditure), shows an annual
average of 1,323 million dirhams per region, with
a standard deviation of 695 million, corresponding
to a coefficient of variation of over 50%. This sub-
stantial dispersion suggests structural inequalities
in the investment capacity of local governments, at-
tributable to differences in financial resources, de-
mographic pressure, and administrative efficiency.

Own resources, which reflect the fiscal autonomy
of local governments, show a comparable mean
(MAD 1,305 million), but a much greater relative
variability (standard deviation of MAD 1,463 mil-
lion, coefficient of variation of 112%). This finding
reflects significant disparities in the mobilization
of local revenues, justifying the hypothesis that the
ability to generate own resources could significant-
ly influence the investment effort. Conversely, the
resources transferred by the state (average of MAD
2,309 million, CV of 32%) appear to be more stable
and homogeneous between the regions, reflecting
the existence of equalization mechanisms designed
to compensate for territorial fiscal inequalities.

Operating and personnel costs, representing an
average of MAD 1,026 million and MAD 1,000
million, respectively, are also highly dispersed
(CVs ranging from 60% to 78%). This configura-

Table 2. Descriptive statistics

tion raises the question of a potential budgetary
crowding-out effect, whereby rigid operating costs
limit the room for maneuver available for invest-
ment. Furthermore, interest expenditure remains
low in absolute terms (87 million dirhams on aver-
age), but its relative variability is very high (CV of
77%, Max/Min ratio greater than 300), suggesting
a very uneven use of debt between regions.

The demographic variable, measured by the re-
gional population, records an average of 1.9 mil-
lion inhabitants with a standard deviation of 1.5
million, reflecting pronounced differences in size
between the regions (maximum/minimum ratio
of 49). These disparities underscore the need to
control for size effects in any econometric model-
ing, particularly by using per capita ratios or loga-
rithmic transformation of variables.

In such a context, the structure of the data, com-
bining a temporal and cross-sectional dimension,
with variables potentially endogenous (such as in-
vestment or local resources), fully justifies the use
of dynamic panel data modeling. In particular,
the generalized panel method of moments (GMM)
makes it possible to take into account:

(i) unobserved heterogeneity between regions
through the introduction of fixed or specific
effects;

(ii) the dynamic dependence of investment on its
past values, by incorporating endogenous lags;

(iii) the presence of potential endogeneity between
certain explanatory variables and investment,
in particular local financial resources, which
can be both a cause and a consequence of the
level of investment; and

(iv) the heteroscedasticity or serial correlation of
errors, often present in regional panels.

Variables

Std. Dev. CV (%) Min

Investment (Capital Exp)

. LA
1915070

Pop
Personnel exp b 20 L0000
Operating exp i 96 1,026

695 ‘
463 .
744
ST
1545828 122,930 s
602 : 104 , )
e TCa S

214
591
565
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Table 3. Distribution of local public investment expenditure by region

Region L?cal‘pl_xblicinvgstment Mean Sta(\d?rd Min Max
(in millions of dirhams) i deviation :

IBKI:Beni Mellabkhénifra 1357 1370 180 . 1149 1 1708
[CS]: Casablanca-Settat 2738 2787 722 1832 3775
008 Doks Quec-eana ey g e e gy
IDT:DardaTafialet 588 .. 871 373 .58 1662
[FM]: Fez-Meknes 1136 1310 177 1086 1639
TeoN Guemm-ouedNoun T e e e e
LSH): Laayoune Sakia ElHamra 660 ... 811 265 . 409 1880
[MS]: Marrakech-Safi 1833 1597 237 1403 2076
(0] The Oriental region e JATL 1289 3% .88 1770
(RSK]:Rabat-sale-Kenitra 1944 1863 LT 1324 239
LM SOUSS MaSSa e 809 1519 33 809 (. 1936
[TTH]: Tangier-Tetouan-Al Hoceima 2039 1478 310 1041 2039

The estimation method is therefore based on the
use of the GMM method in differences or in sys-
tems, depending on the structure of the instru-
ments available and the robustness of the diagnos-
tics (instrument validity, Hansen test, Arellano-
Bond autocorrelation test). This approach reliably
estimates the impact of budgetary resources on lo-
cal public investment, while controlling for inertia
effects and simultaneity bias.

The regional distribution (Table 3 and Figure 1)
confirms the concentration of capital expendi-
ture in the major economic centers. Casablanca-
Settat, Rabat-Salé-Kénitra, Marrakech-Safi, and
Tangier-Tetouan-Al Hoceima show average levels
above MAD 1,800 million, while Guelmim-Oued
Noun, Draa-Tafilalet, and Dakhla Oued-Eddahab
remain permanently below the MAD 900 million
threshold.

The standard deviations also show contrasting
patterns of volatility: Laayoune-Sakia El Hamra
and Casablanca-Settat experience strong inter-

Mean Local Public Investment
Expenditure (2017-2024)

Mean Own Resources

_“con (2017-2024)
/ |
f
A LSH
f
A—
7 |
/ DOE ’
o MIN S— MIN MAX
f' - | %4 2787 f 110 —

annual fluctuations, while Fez-Meknes and Beni
Mellal-Khenifra operate within narrower margins.
These differences reflect the coexistence of stable
investment trajectories, characteristics of regions
with multi-annual programming, and uneven tra-
jectories, often dictated by one-off projects or ex-
ceptional transfers.

In order to examine the potential presence of spa-
tial effects, a spatial autocorrelation test based on
the Moran index is conducted. To this end, a bina-
ry spatial adjacency matrix (W) was constructed,
defining the proximity between the 12 regions ac-
cording to the following rule: w_; = 1 if regions i
and j are neighbors, and 0 otherwise. This 12x12
matrix, which positions the regions in a specific
order (Béni Mellal-Khenifra, Casablanca-Settat,
Dakhla-Oued Eddahab, Daraa-Tafilalet, Fez-
Meknes, Guelmim-Oued Noun, Marrakech-Safi,
The Oriental region, Rabat-Sale-Kenitra, Souss-
Massa, and Tangier-Tetouan-Al Hoceima), makes
it possible to understand the direct spatial rela-
tionships between communities.

Mean Debt Amount Indicated
by Interest Expenses (2017-2024)

Mean Transferred Resources,
(2017-2024)

£

MIN MAX

y { /
/ 794 302 £ 15 274

Figure 1. Distribution of local investment expenditures by region

http://dx.doi.org/10.21511/pmf.14(3).2025.02
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The application of the Moran test, using the R sta-
tistical software, led to an index I equal to 0.0327
with a p-value of 0.5951. An index close to zero,
combined with a non-significant p-value, indi-
cates the absence of spatial autocorrelation of local
public investment between regions. The low dis-
persion of the index, reflected in a standard devia-
tion of 0.5325, confirms this tendency to accept
the null hypothesis of spatial independence.

This finding is consistent with the empirical re-
sults of estimating the dynamic panel data mod-
el using the generalized method of moments
(GMM). These reveal that the inter-regional dis-
parities observed in local public investment are
mainly attributable to characteristics specific to
each local government, rather than to interactions
or spatial dependencies between regions. Spatial
analysis using the Moran test and the spatial in-
dex did not reveal any significant correlation be-
tween regions, corroborating the absence of spa-
tial autocorrelation in the data. Consequently, the
use of a dynamic GMM panel model, which takes
into account individual heterogeneity, temporal
dynamics, and the endogeneity of the explanatory
variables, appears fully justified for the analysis of
the significant determinants of local investment,
without requiring the explicit integration of spa-
tial effects in the current framework.

The estimated model, using the dynamic panel
generalized method of moments (GMM) over the
period 2018-2024, employs the logarithm of local
public investment (LOG_INVEST) as the depen-
dent variable. The explanatory variables include
the logarithms of local own resources (LOG_OR),
transfers received (LOG_TR), interest charges
(LOG_INTEREST_EXP), operating expenditure
(LOG_OE), personnel expenditure (LOG_PERS_
EXP), and the size of the regional population
(LOG_POP) (Table 4).

Table 4. GMM model estimation

The coeflicients show a positive and significant
relationship between local own-source revenue
and local public investment (coefficient = 0.429,
p < 0.01), underlining the importance of region-
al financial autonomy in supporting investment.
Transfers received were the strongest significant
factor (coeflicient = 1.354, p < 0.001), highlighting
the crucial role of external resources in financing
local projects. Interest charges, also significant
(coefficient = 0.215, p < 0.05), may reflect produc-
tive indebtedness, where borrowing is used to in-
crease investment capacity.

Conversely, operating expenses had a negative, al-
beit insignificant, effect on investment (-0.265, p =
0.13), while personnel expenses had a negative and
significant influence (-0.475, p < 0.01), probably
reflecting a budgetary crowding-out effect linked
to the high fixed costs represented by personnel
expenses. Finally, population does not appear to
be a significant factor once the other variables are
controlled for.

Figure 2 compares the observed values of local
public investment (in logarithms) with those pre-
dicted by the GMM model, and also shows the re-
siduals. The curves for observed values (in green)
and predicted values (in orange) are very close,
particularly between the 2019 and 2022 periods,
which attests to the model’s ability to faithfully
reproduce regional investment dynamics. Most of
the residuals (in blue) remain close to zero, sug-
gesting that the model is well specified. However,
relatively larger deviations appear in 2018 and
2024, reflecting a slight under- or over-estimation
of investment in certain regions or years.

Each point on the graph is coded in the form
X-YY’, where X corresponds to the number of the
region (from 1 to 12) and YY to the year, expressed
in two digits (for example, ‘1-18” designates region

Variable Coefficient Std. Error t-statistic
0.429191 0.123500 3.475221 .
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Figure 2. Residual analysis: GMM estimates of local public expenditure

1 in 2018, while 6-22’ corresponds to region 6 in
2022). This representation allows both a cross-
sectional reading (inter-regional comparison) and
a longitudinal reading (temporal evolution) and
visually confirms the explanatory capacity of the
GMM model. Overall, Figure 2 supports the sta-
tistical results presented above and testifies to the
robustness of the estimated model.

The estimated econometric model (Table 5) shows
satisfying results overall, both in terms of the qual-
ity of the fit and the validity of the instruments.
The coefficient of determination (R*) reaches 0.757,
indicating that nearly 76% of the variance in the
logarithm of local public investment is explained
by the variables selected. The adjusted R which
is slightly lower (0.742), reflects the modebs
parsimony and the general relevance of the
explanatory variables without over-adjustment.
The accuracy of the predictions is also supported
by the low root mean square error (Root MSE
= 0.124) and by an almost equivalent standard
error of the regression (0.129), which reflects the
stability of the residuals and the good predictive
capacity of the model in the context of a panel of
log-transferred data.

The sum of the squares of the residuals remains
moderate (1.29), and the level of dispersion of the
dependent variable (standard deviation of 0.253
for a mean of 3.06) confirms the relevance of us-
ing the logarithmic transformation to attenuate
the effects of bias linked to the heterogeneity of re-
gional sizes. The Durbin-Watson statistic, equal to
1.56, indicates a possible positive autocorrelation
of the residuals, moderate but not negligible, sug-
gesting the existence of region-specific dynamics
that are not totally captured by the fixed effects.
However, in the context of GMM estimation, tak-
ing into account the dynamics of the model via
the lagged dependent variable limits the impact of
this autocorrelation.

The validity of the instruments used in the GMM
is confirmed by Hansen’s test on over-identifica-
tion restrictions. The J statistic, equal to 4.698, as-
sociated with a probability p of 0.095, indicates
that the null hypothesis of the validity of the in-
struments cannot be rejected at the 5% threshold.
Although this value is close to the 10% thresh-
old, it remains within an acceptable range from
an econometric point of view. Nevertheless, care
should be taken to avoid an excessive multiplica-

Table 5. Statistical summary and diagnostic tests of the GMM model

B 0123920 ¢
Meandependentvar 3058486
5:D.dependentvar 0252984
sumsquaredresid 1289919
L S 4698311
Prob(J-statistic) 0.095450

..0741606
...0128598
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tion of instruments, which could weaken the pow-
er of the Hansen test, especially as the rank of the
instruments here is eight for a total of 12 regions
observed.

All of these results corroborate the validity of us-
ing the method of generalized moments to model
local public investment using regional data. The
heterogeneity observed between regions, the po-
tential dynamics of investment, and the risk of en-
dogeneity linked to own or transferred resources
fully justify the use of the GMM in a dynamic pan-
el framework. The specification adopted makes it
possible not only to control for unobserved fixed
effects but also to correct for endogeneity bias
while maintaining good estimation efficiency.

In summary, this empirical analysis shows that
disparities in local public investment in Morocco
are largely determined by factors internal to the
local governments, such as the ability to mobi-
lize own resources, the receipt of transfers, and
the management of personnel costs, rather than
by direct spatial effects. These results offer im-
portant implications for public policy, suggesting
that improving fiscal autonomy and controlling
fixed costs are essential levers for boosting local
investment. The heterogeneity observed between
regions, the potential dynamics of investment, as
well as the risk of endogeneity linked to own or
transferred resources, fully justify the use of the
GMM in a dynamic panel framework. The speci-
fication adopted makes it possible not only to con-
trol for unobserved fixed effects but also to correct
for endogeneity bias while maintaining good esti-
mation efficiency.

4. DISCUSSION

Three hypotheses are validated based on the re-
sults of the dynamic panel data model estimated
via the Generalized Method of Moments (GMM).
The first postulates that the accumulation of own
resources has a positive impact on capital expen-
diture commitment and disbursement rates. This
logical causal relationship is supported by several
empirical works, including Banaszewska (2018),
Kuntari et al. (2019), and Olurankinse (2012). In
general, local governments with budgetary and fi-
nancial autonomy, supported by the mobilization
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of their own resources, are those with a dynamic
economy and significant fiscal potential. These
same governments tend to follow this dynamic
and preserve their assets, constantly striving to
meet the needs of communities subject to local
taxation (described as demanding) through in-
vestment in local infrastructure.

Hypothesis 2, which states that transferred re-
sources have a positive effect on the volume of
investment expenditure, is statistically validated.
This result highlights the structuring role of in-
tergovernmental transfers in strengthening the
investment capacity of local governments, par-
ticularly those with limited financial autonomy.
Earmarked transfers, such as program authori-
zations or specific allocations (particularly in the
Moroccan context), appear to be effective budget-
ary instruments, insofar as their purpose is explic-
itly geared toward financing investment projects.
These observations concur with the findings of
previous studies (Scala, 2008; Martinez-Vazquez
et al.,, 2017; Papcunova et al., 2020), which high-
light the importance of these financial flows in
correcting territorial imbalances and stimulating
local public investment.

Hypothesis 3, which posits a significant effect of in-
terest expenses on local capital expenditure, is con-
firmed by the results. The statistical significance of
interest payments suggests that debt plays a non-
negligible role in financing local investments, likely
reflecting a growing reliance on borrowing. This
finding aligns with Vilila (2006), Al Hayek (2024),
Ljutyj et al. (2024), and Capello and Caullo (2024),
who underline the impact of debt on investment de-
cisions at the local or regional level.

Regarding Hypothesis 4, which suggests that pop-
ulation size influences the volume of local capital
expenditure, the estimation results do not con-
firm this assumption. The population variable
appears statistically insignificant, indicating that,
within the context of the regions and period stud-
ied, population size does not exert a measurable
effect on the level of capital expenditure by local
governments. This result may reflect the presence
of other overriding factors, such as institutional
arrangements, budgetary priorities, or intergov-
ernmental transfers, that moderate or offset the
expected impact of demographic size. Increasing

http://dx.doi.org/10.21511/pmf.14(3).2025.02



demand for services in more populous areas does
not automatically translate into higher levels of
investment, possibly due to budget constraints or
the prioritization of operating expenditures. This
finding contrasts with Fitrianti et al. (2025) and
Banaszewska (2018), who identified a negative
relationship between population size and invest-
ment in the case of large municipalities.

Hypothesis 5 proposes that operating expenses
may constrain local public investment. The econo-
metric analysis partially confirms this, but with a
reversal regarding the two representative variables.
Personnel costs have a statistically significant
negative effect on investment expenditure, with
a coeflicient of —-0.475269, indicating that higher
personnel expenses reduce the volume of capital
investment. Conversely, expenses on goods and

Public and Municipal Finance, Volume 14, Issue 3, 2025

services do not show a significant impact. This
finding highlights that personnel expenditures ex-
ert a notable budgetary pressure, limiting invest-
ment capacity, while other operating costs appear
less influential. These results nuance the common
view that only recurrent expenditures limit invest-
ment capacity. A similar dynamic is discussed by
Capello and Caullo (2024).

In the case of Moroccan local governments, and
in contrast to operating expenditure on goods and
services, expenditure on personnel costs is more
or less constant and does not change significantly
from one year to the next, given the low recruit-
ment rate observed among Moroccan local gov-
ernments, which may well justify the insignifi-
cance of this explanatory variable on the volume
of local public investment.

CONCLUSION

The objective of this paper was to identify, using a rigorous empirical framework, the determinants of
local public investment expressed by the volume of public capital expenditure in 12 regions of Morocco
over the period 2017-2024. By using the GMM-system method on a balanced dynamic panel, the analy-
sis was able to overcome biases related to the endogeneity of explanatory variables, unobserved region-
specific effects, and the inertia of capital expenditure.

Empirical results highlight three major drivers of regional investment. First, the resources mobilized by
local governments have a significant and positive impact, underscoring the importance of financial au-
tonomy in strengthening investment capacity. Second, financial transfers from the central government
play an even more decisive role, with higher elasticity, reflecting their weight in the regions’ budgetary
structure. Finally, interest charges — an indirect indicator of controlled debt — also have a positive effect,
suggesting that recourse to debt financing can effectively support investment when well managed.

Conversely, personnel expenses are a significant crowding-out factor, absorbing a rigid share of the bud-
get and thus limiting the scope for capital expenditure. Other operating expenses have no statistically
significant effect, and demographic size has no notable influence once financial variables are included
in the model.

These results suggest several public policy guidelines. It is essential to strengthen the mobilization of
local governments’ own revenues, particularly through better tax management and a review of incen-
tive mechanisms. At the same time, the structure of central government transfers should be reviewed to
promote local investment, taking into account the different needs of regions. Rationalizing wage costs
is also essential to free up resources for productive investment.

Finally, future research could complement this analysis by assessing not only the volume but also the
efficiency of local public investment. The inclusion of indicators relating to institutional quality, fiscal
governance, and spatial interactions between regions would broaden the understanding of the role of
local finances in promoting balanced and sustainable regional development in the context of advanced
regionalization in Morocco.
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