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Abstract

|nvesting in public infrastructure is one of the main policies of developing cougtries(to

support their economic growth (Barro, 1990). Indeed, these investments, by stimuldting®an
increase in the overall productivity of the economy, have the potential to address{mpst of‘the
structural imbalances and challenges facing these economies. Furthermare, these inuestments
improve the competitiveness of firms and support the favorable integration’of,these economies
into global markets.

Public investment in infrastructure and its productive role is one,of'the most fruitful subjects
in economic science, in this case after World War I1. In 1945, withmgthe framework of the massive
pulse theory, the concept of the big push emerged that giveSindustry a major place for economic
take-off, and for it to be effective, it should involve several sectors@f activity and lead to increasing
scale returns. The theory shows that the state’must inteégvene to coordinate investments and make
them profitable and effective. In this context, infg@gstréietdre plays a major role in promoting market
expansion through reduced transport Jg0sts and” in enhancing synergies between different
production sectors. Neoclassical sghoolytheorists view public infrastructure as an essential
productive factor, as do labor andhcapital; and contribute to productive efficiency and increase
overall productivity [Meade 1995]. The Arrow and Kutz model (1970) extends the perspective of
the role of infrastruéturesin econamic growth by integrating public capital into the Solow model.
The endogenou$§ grawth the®@ry has contributed greatly to this field, developing dynamic models
that analyz€ key, determiniants of public services. According to this theory, infrastructures play a
direct_role in“the process of long-term growth, and through their externalities, they provide a
favorable eawitonment for economic recovery and compensate for the decrease in marginal
praductivity of capital (depreciation) over time [Barro 1990]. The pioneering work was by Ashauer
(2989)," who found that much of the decline in American productivity was closely linked to the fall
in public capital investment rates over the period 1949-85. Using a Cobb-Douglas production
function with public capital, the author estimated that the elasticity of production relative to

infrastructure is 0.24.



Since the beginning of the 2000s, Morocco has been engaged in economic and social reforms
at the highest level (education and training, health and social protection, etc.), with a view not only
to modernizing the structure of its economy but also to increasing the involvement of @ifferent
categories of the population in the process of economic development and in the fightragaipst
poverty and inequalities.

Indeed, the issue of the productivity of physical capital has been the subject ‘ef/several
institutional reports in Morocco. According to a 2016 report! from/the Officemof the High
Commissioner for the Plan, the nation has not yet amassed enough, physicalkcapttal and has not
reached its full potential for growth. Furthermore, the conclusions of the,Special Commission for
the 2021 Development Model emphasize that, for renewed and mare efficient Moroccan growth,
more productivity gains need to be based on better allogation of investment to productive
capacities.

Today, Morocco is seeking to improvesits gonmectivity, logistical efficiency, and overall
competitiveness. This includes investments in*ransport, energy, water, and digital technologies,
which are essential to boosting economie’ growthjand promoting sustainable development. It is
from this perspective that a new "Inyestment/Charter 2023" has been introduced, which guides
investments towards strategic priositieg,and offers an attractive incentive framework. It represents
a key strategic framework forthe cotmtry's economic development, with particular emphasis on
investment in productive infrastpucture. In this regard, we are trying to answer the following
question: Whatgresthe impagts of public investment in infrastructure and, by type, on economic
growth in Morocco? Befere dealing with this issue, it is necessary to examine some statistics and
indicators des€ribing the state of physical capital in Morocco. The average coefficient of capital?,
the maxgifak.coefficient of capital®, and the capitalist intensity* for each sector®. The analysis of
allythese\indicators and their interrelationships has enabled us to provide an overview of the
effectiveness of investment in Morocco between 1998 and 2019. Morocco has experienced a
dynamic investment that has allowed it to accumulate upward capital; in fact, its stock has
increased since the early 2000s by 6.2% instead of the 4.6% observed between 1980 and 1990. But

1 “Rapport Sur Le Rendement De Capital Physique Au Maroc.” HCP, Jan. 2016.
2 Capital stock in relation to gross domestic product.

3 ICOR: incremental capital output ratios.

4 Capital K per worker L.

5 Agriculture, Industry, Public Works and Building and Services.



despite this remarkable effort to accumulate capital, economic growth was not at the same pace as
investment. The review of capital efficiency through the ICOR shows a low return on investment,
even though there was a high capitalist intensity between 2000 and 2019. On the other hand, the
sectoral analysis of capital shows that investments are concentrated in low-value sectors. The
interpretation of these indicators suggests that one of the causes of the inefficiency of physical
capital is the orientation of investments towards sectors that do not generate positive externalities
and are not productive. This requires reallocation and reorientation of investmept /ig, public
infrastructure to sectors with high added value and generating externalities.®n fact, the\géal of this
study is to figure out which areas would benefit the most from public inveStments,in tnfrastructure
by simulating the effects on economic growth. To do this, a dypamieyPER-1-t EGC model
(Decaluweé et al., 2013) was used, which was calibrated from SAM-2Q19%ata and includes twenty
areas of activity and three types of workers based on their level@ef educatton and degrees: unskilled
work (USK), qualified We have also made some adjustmentstg the model, such as the estimation
of public capital by the Kamps method (2004), the intkeduction Ofyexternalities in the production
function by Luc Savard (2010), and the addition of eguations and variables that introduce the
funding mechanism. The dynamic MEGC simulation®¢ompares the effects of increases in public
infrastructure investments for each sectof,on economic growth, taking into account scenarios in
funding modes. Indeed, we are€xaminingythe impact of a 10% increase in public capital of each
type through financing modes.that incltde” 1) public deficit and 2) additional tax on production.
Key-Words: Public infrastructure, Economic growth, CGE, Productivity, Morocco.
Jel-classification ; H54{ C68, 04, O47.



Introduction

Investment in infrastructure represents one of the main leverages of economic policy in developipg
countries to support economic growth (Barro, 1990). Indeed, by stimulating overall produgtivity
growth, these investments hold immense potential to address these economies’ Structuraf
imbalances and challenges. They enhance firms' competitiveness and pave the_way/fogbetter
integration into global markets, instilling a sense of hope for a brighter economicyfuture.

Since the beginning of the 2000s, Morocco has undertaken many strategic plans and.economic and
social reforms at the highest level (education and training, health andsocialRprotection, etc.), with
a view not only to modernizing the structure of its economy but also tejincreasing the involvement
of different categories of the population in the process of e¢ofemiestievelopment and the fight
against poverty and inequalities. However, the results of these plans and reforms have yet to result
in the expected results, in this case, in terms of development. The country still needs sufficient
physical capital, and its growth potential hasyyet te be fully exploited (HCP, 2016)°. As a result,
the growth strategy adopted has not significantly  reduced unemployment or accelerated the
transformation of the industrial sector by allowing for a shift from the high concentration of low-
skilled labor to innovation.

It is crucial to underscore thetissue,efithe productivity of physical capital, a topic that has garnered
significant attention in Morocce's institutional reports. The Special Commission for the 2021
Development Model's findings reveal a stark reality: a mere 30% of total investment in Morocco
originates from.the private sector. This figure underscores the urgent need for more productivity
gains’ to fuelyrenewed and more efficient Moroccan growth. It calls for a more judicious allocation
of investments t@wards productive capacities and a more substantial contribution from the private
sector. This growth, in turn, must be more resilient, boast a more diversified productive base, and
flourish in"job creation.

Taday, Morocco seeks to improve its connectivity, logistical efficiency, and competitiveness. This
Includes investments in transport, energy, water, and digital technologies, essential to boosting

economic growth, promoting sustainable development, and improving citizens' quality of life. In

6 HCP, 2016, “Report on the Physical Capital Return in Morocco”.
" Taoufik Abbad (2017) Capital accumulation and productivity gains. Au Maoc.



this perspective, a new "Investment Charter 2023" has been introduced, which guides investments
towards strategic priorities and offers an attractive incentive framework. It represents a critical
strategic framework for the country's economic development, particularly emphasizing
investment in productive infrastructure.

This work questions the effectiveness of public investments initiated in Morocee, bétween
1998 and 2019. More specifically, it seeks to assess the impact of publicsinvestment in
infrastructure by type and sector on economic growth. This will jdentify the dinkages of
infrastructure by nature/type and their contribution to development.

To do this, it is necessary to consider specific indicators describing the, state of physical capital,
such as the increment capital output ratio® and capital intensity®for 8ach sector'®. Analyzing all
these indicators and their interrelationships has enabled us te'shed new light on the effectiveness
of public investment in Morocco. The interpretation Qfsthese Indicators suggests that one of the
causes of the inefficiency of physical capital is the=ekientation of investment into sectors that
do not generate enough positive externalities©r ake not sufficiently productive. This situation
calls for the reallocation and reorientatiop of publiginvestment in infrastructure to industries with
high-added value and generating exteraalities.

The most relevant approach to tiis werk is'to opt for EGC modeling by simulating the impact of
public infrastructure investnments by*sector on economic growth and identifying the most profitable
ones. We have implemented a dywamic PEP 1-t EGC model (Decaluwé et al., 2013), calibrated
from the SAM/2019 database, containing twenty-five activity sectors. Three categories of
workforce diSaggregated according to the level of education and degrees held by each individual
in the househgld (unskilled work (USK), qualified work (SK), and intermediate skilled labor
(MSK),"We,also ymade some adjustments to the model, such as the estimation of public capital by
the Kamps method (2004) and the introduction of externalities in the production function (Luc
Savarg,,2010), and we also added equations and variables that introduce the funding mechanism.
Therdynamic MEGC simulation compares the effects of increases in public infrastructure

Investments for each sector on economic growth, considering scenarios in funding modes.

8 ICOR.
o Capital K per worker L.
10 Agriculture, Industry, Public Works and Building and Services.



Following this introduction, the continuation of the paper is structured as follows: The first
section is devoted to the presentation of investment in Morocco between 1998 and 2019, based
on a descriptive analysis of various indicators such as capital intensity, the structure of
investment, and the overall productivity of factors. A literature review is then carried out to
examine how other researchers have dealt with the problem. The third part presents the miodel
used for the simulation, detailing its assumptions and methodologies. Finally, a discussion of'the
results is proposed, highlighting the implications and prospects for public pelicigs for jnwestment

and economic growth in Morocco.

Investment in Morocco between 1998 and 20109.

Total investment in a given country is the sum of private and public investment. Its objective is to
increase a sector's productivity and output by increasingits physicalCapital, i.e., sustainable means
of production such as machines, new information technologies, buildings, and vehicles. Gross
fixed capital formation (GFCF) is the critical indigator for measuring investment. This is the value
of durable goods acquired by the productionunits to be used for at least one year in their production
process. The joint analysis of this indicatofmakes it possible to assess the investment activity of a
country and its impact on ecenemic'growth.

Morocco has been engaged, singe the early 2000s, in a dynamic of economic and social reform.
Education, training, health, and social protection are pillars of this strategy aimed at modernizing
the economyand ensuring inclusive and sustainable development. According to the Bank Al-
Maghrib's“2021»eport™, the nation exhibits a rate of investment comparable to that of many
nationgsythat have experienced “economic miracles.” This resemblance highlights Morocco's
potential fOr sgfong and sustained economic growth. The Office of the High Commissioner for the
Plan reveals a significant increase in the gross fixed capital formation rate (GFCF) as a percentage
oRGDP between 2000 and 2019. This rate increased from 26% to 32%, with an average annual
GFCF growth rate of 6.7%.

The following figure (Figure 1) shows the evolution of investment rates in lower-middle-income

countries, allowing a comparison with Morocco's performance.

1 BAM Annual Report (2021).
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This positive momentum arises from implementing sectoral e and structural reforms,
marking a break with the Structural Adjustment Plan (PAS) lic and private investment

programs in the telecommunications and transport ors h played a crucial role in this

development.
As a result, the capital stock increased by 7 reflecting a significant accumulation of
tock

physical capital. On an annual average, this s resents three times GDP and even five times

between 2015 and 2019. By comparisen nual average for the 1980s and 1990s was 3.9%.
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The return on investment in capital in Morocco

Despite a promising dynamic, the results achieved due to the reforms undertaken have yet to
meet expectations. Contrary to substantial investment efforts, economic growth has not evolved
at the expected pace and does not adequately reflect the stock of productive factors, as
highlighted (Abouch & Ezzahid, 2018; Abbad, 2017; HCP, 2016), as well as the Offiee/0fithe
High Commissioner to the Plan (HCP, 2016). One major problem remains the significant gap
between capital accumulation and the natural wealth generated. This gap highlights the
importance of examining the efficiency of investment and the return‘en phyisical’capital, thus
highlighting the need for more in-depth analysis to optimize the use"ef invested resources.

Return on investment is crucial to a country's economic growthnd hegmarginal capital coefficient
(ICOR) is often measured by the number of investment unitSWeeded to generate a GDP growth
point. The lower the ICOR, the more profitable the investment. In"Morocco, the ICOR is on the
rise, with an average of 8.8 between 2011 and 2019. This’means that more investment is needed
to achieve economic growth. This situation 1s ' Worrying and raises questions about investment
effectiveness in Morocco.

In order to examine the evolutiep of icapital and its yield in Morocco, it is essential to analyze all
the indicators of the steekegef ‘prodiictive factors, including capitalist intensity’?, labor
productivity'3, and the overall productiveness of the factors, based on the growth accounting that
provides a relevant framework for this analysis. It divides growth into two main elements:

1) Capital ageumulation through increased capital stock and investment in machinery and
infrastructure,

2) Grewth in labor by increasing the number of workers or improving their skills can also
contribuge’to growth.

In additioprto these two factors, it is crucial to look at the overall productivity of the factors (PGF).
PGE measures the efficiency with which production factors are used to generate growth. A high

PGF means that the economy can produce more with fewer resources.

12 Capital K per worker L.
13 production Y per worker.



Capitalist intensity

The capitalist intensity of an economy refers to the proportion of capital to labor. It quantifies the

capital used per labor unit to produce goods and services. The evolution of capital investments Q
explains the progress of capitalist intensity*. ® Q
Between 1980 and 1999, the implementation period of the Structural Adjustment Pregramme
(SAP) was marked by moderate investment rates, a relatively steady level of capi ?xnd
limited economic growth. Since 2000, capitalist intensity has accelerated remver;@%erage
annual growth rate of 4.2% between 2000 and 2009, boosted by vigoreus, i t

During this phase, the economic growth rate increased by 4.9 petge n . However, this
progress has slowed despite an acceleration in capitalist intensit ghting a discrepancy

y, thus
between capital investment and expected economic growth resu

programs.

The accumulation of capital and the overall productivity of the Ors.
Tableau 1Evolution of capitalist intensity and GDP between 1980 and
GDP
intensit

1980-1999 N 1,34% 3,70%
2000-200%( Q % 4,90%
/5,00% 3,50%

14 The change in intensity can be caused by variations in labor factors in the case of disaggregated data.
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Figure 3 Evolution of capitalist intensity
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In theory, an increase in capitalist intensity should stimtlate growgh in the overall productivity of
factors (Krugman, 1994). Capital increases Kk ity by equipping workers with better
machines and tools. Moreover, capital aC(Rtmenables firms to adopt new advanced
technologies, improve the quality of pr ts and
competitiveness. OKJ

f@/erall productivity, and labor's productiveness.

rvices, reduce production costs, and increase

Tableau 2Evolution of capitalist intensity,

The ca Total factor Labor productivity in %
intensity i productivity in %
1,56 -0,02 0,8
1991-2000 ¥1,28 -1 0,05
2001-2010 3,75 1,2 3,4
-
2011'20179' 5 1 2,3

occo. Between 1980 and 2000, PGF experienced negative growth. This period was marked by
significant slowdown in capitalist intensity and was impacted by various internal and external

11



shocks®®. From 2001 onwards, an improvement of 1% in FDI was observed with a capital increase,
with growth of 4.3% between 2001 and 2019.

An analysis of labor productivity growth reveals a positive correlation with capitalist
intensification. During the 1980-1990 period, the growth in labor productivity was 0.8 percent.
This growth slowed to 0.05 percent before accelerating significantly to 3.4 percent in 201 2¢Indeed,
every period of increasing capital investment has been accompanied by improved fabor
productivity. Moreover, during 2011-2019, a paradox was observed: capitalist intensity grew
significantly, while labor productivity decreased slightly. A reduction in theoverall pFéductiveness
of the factors has also accompanied this decrease in labor productivity. Fhese 0bservations lead to
two important conclusions:

Firstly, if capital is a crucial factor for growth, more is insufficient%As Solow (1957) and Easterly
and Levine (2001) noted, capital accumulation does not necessarilyilead to increased productivity.
Indeed, other factors such as technological innovationy resourceallocation efficiency, and the
workforce's skill level play a crucial role. MOreoyer, the ‘interaction between capital and overall
factor productivity (GFP) is decisive. Improved,productivity and increased capital can lead to a
more significant increase in labor produetivity, as”Krugman (1994) pointed out. This highlights
the importance of efficient use of capital*apd‘ereating an environment conducive to the innovation
and growth of the PGF, per the obServatiens of Hoff and Stiglitz (2000) and Sala-i-Martin (2001).

Tableau 3Evolution@f capitalist integsity, the factors' overall productivity, and labor's productiveness.

GDP The Total factor GFP ICOR

capitalist productivity

intensity in in %

%
Argentina 3 0,3 1,0 0,5 7
Brazil 2,17 3.2 1,6 -1,3 6
Chile 2,9 3,5 1,0 -0,3 4.4
Egypt 4,5 1,5 2,0 0,6 7,7
Spain 1,7 1,1 1,4 0,1 5,7

5 The establishment of the PAS, political instability, strikes in 1981, and deterioration of relations with
Algeria.
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Estonia 3,9 11 1,8 11 3

Republic of Korea 2,2 3,2 1,0 1,2 2,9
Morocco 2,9 2,4 2,3 0,3 8,8
Malaysia 4,3 3,5 1,7 1,4 34
Pakistan 55 1,3 2,2 2 3
Poland 3,4 3,5 2,8 0,4 5
Rwanda 6,5 5,0 4,6 0,6 2,4
Tunisia 0,2 2,0 -0,2 0,2 6
Turkey 2,6 59 2,6 0,6 5
South Africa 1,2 0,5 -0,7 81,6 7
Mexico 2,4 2,0 0,5 o1, T 7
Hungary 2,02 133 -0,04 =1,00 6
Indonesia 526 4,10 3,03 1,09 4,7
Jordan 392 08 0,4% 1,24 6
Peru 343 4,90 1,48 -2,03 6,8
Philippines 5,88 2,34 4,01 1,52 5,4

Source : Calculation of the author from the Penn Worldable data.

A comparative analysis of thé“evel,of capital accumulation in Morocco and other countries
revealed that increased caprtalistsntensity could have contributed to an improvement in overall
factor productivity (GFP), therely, resulting in a significant increase in labor productivity. Take
the example of M@rocco and the Philippines, which have followed similar trajectories in terms of
capitalist intefisity. Despite this, their PGF results differ greatly, with the Philippines significantly
better than Mer0cco. In the Philippines, the increase in labor productivity has been accompanied
by an fmprovement in PFG. On the other hand, Morocco did not see similar progress in FGM,
which hefps explain the differences in performance between the two countries. Pakistan offers
another ipteresting example: despite a slower rate of capital accumulation, with annual growth of
only, 1.3 percent—well below that of Morocco—its low capital intensity is offset by a remarkable
efficiency of capital productivity, indicated by a 3 of 3, where GDP grows at 5.5 percent,
surpassing the growth of capital stock. This dynamic keeps the PGF at a positive level of 0.5%.

A general observation indicates that countries that experienced a marked rise in capitalist intensity

also observed improved overall factor productivity. This trend highlights a positive correlation

13



between these two economic indicators (Abbad, 2017; HCP, 2016; Bouhia, 2001). This finding
encourages a sectoral investment analysis during the last decade, marked by signs of significant
economic performance.

Comparing Morocco with other countries shows that capital yields remain poor. Thiaﬁnd@

encourages a sectoral analysis of investment during the last decade, a period marked b iN
significant economic performance.
Focus on the accumulation of disaggregated capital ° C‘bl
Figure 4: GFCF structure by product \
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n 2009 and 2019. This predominance is due to the importance

Source : compiled by the authors, HCP
According to the figure a

components of the GFCF be

ifi economic and social infrastructure'®, On an annual average, BTP

totaPGFCF at current prices. Investment in BTP products is characterized
ual growth rate of 4% over the period under review. It is thus ahead of services

2,9%). On the other hand, investment in agricultural products is slowing by an

16 The State's contribution to these investments exceeds two-thirds.
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Investment by Sector of Activity and Sectoral Capital Intensity

Figure 5 : Investment rate by sector of economic activity

B Agriculture, forét et ® QQ

services annexes

: O

The consideration of investment makes sense when pres terms of investment rates by

Source: compiled by the authors, HCP data.

sector. This report assesses the share of the added v. of eac tor dedicated to investment.
Between 2008 and 2014, the services sect aII % of its value added to investment

annually, while industry devoted 36% and ag turesdevoted 9%.
Tableau 4: Evolution of capitalist intensity by s al y.
Activity sectors = 12- 2008-2014 1998-2014
Agrlculture,_ forestry an 1.5% 0.8% 1.2%
related services %}
Industry ® 8% 5,1% 4,9%
Services e | 4,6% 5,9% 5,2%
Source : compile he a rs, HCP data.
Regardin umulation of capital at the sectoral level, the services sector was characterized

ing italist intensification between 1998 and 2014. Its growth rate increased
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Tableau 5: Evolution of overall productivity of factors by sector of activity

Activity sectors 1998-2007 2008-2014 1998-2014
Agriculture, forestry and

related services 2,7% 9,5% 5,8%
annexes

Industry -3,3% -1,5% -2,4%
Services 2,5% 1,3% 2,0%

Source compiled by the authors, HCP data.

Despite the increase in capitalist intensity, overall factor productivity (GFP) in the sefrviCe sector
grew modestly, from 2.5% between 1998 and 2007 to 1.3% between 2008 and 2014. On the
contrary, the agricultural sector performed best in GSP, with an anntal/growthjrate of 5.8%. This
achievement is remarkable, given the decrease in capital accumufation“during the same period.
Several factors, such as climate conditions, could offset this deerease,(HCP,2016).

The industry has had a disappointing performance in temms/of FPG. Indeed, despite an
improvement in its capitalist intensity, the sector's GDR, declinedpresulting in a 2.4% decline in
GDP per year.

The evolution of the sectoral distribution of the tetal capital stock has significant implications for
the Moroccan economy. The growth afythe services sector as the primary driver of capital
accumulation underlines the importance of this sector for future economic growth. On the other
hand, de-industrialization angsfalling, investment in BTP could slow growth (HCP, 2016)*'.

Conclusion

Morocco is engaded in a dynamic aimed at maximizing the impact of investment on economic
growth, requiting a prefound transformation of economic structures to align the country with the
standards ofideveloped economies. Investment in Morocco is perceived as a crucial lever for
inducigekobust amd sustained economic growth. However, to fully capitalize on this advantage, it
issimperative to increase investment efficiency by overcoming the barriers that hinder the increase
ineverallproductivity of factors. (Chatri, 2019; Ezzahid, 2019) Adopting targeted sectoral policies

andheptimum allocation of resources are essential for improving investment efficiency, promoting

7 n this situation, it appears that Morocco's economic growth regime is based on the accumulation of the
factors of production (capital and labor), which is characterized by an extensive regime. This contrasts
with an intensive diet, where growth is mainly driven by significant productivity gains.

16



sustainable and equitable development, and guiding the growth regime of the Moroccan economy
towards a more intensive model*®,

In this context, particular attention should be paid to reinvesting the gains of the agricultural sectos
to increase its capitalization and maximize the value-creation potential of the services sectok, The
Office of the High Commissioner for Planning (HCP) has highlighted several challenges,to the
performance of the industrial sector, including a slowdown in capital accumulationy masked by
insufficient investment in new technologies and equipment, thereby limiting) Industrial
productivity and growth.

Faced with current challenges, the "Investment Charter 2023™ has been Jaunched, guiding
investments into strategically essential sectors while creating .an“enabling environment. The
Charter is a fundamental pillar of economic development, highlightihgdnvestment's crucial role in
productive infrastructure. This encourages us to examine theyliterature studying the impact of
investment in public infrastructure on economic grewth andyhow these investments can
significantly contribute to improving the overall produgtivity of these factors. Well-thought-out
investments in infrastructure, especially those thaggenerate positive externalities, can significantly

increase productivity, thus positioning thekgountry on a more robust and sustainable growth path.

Literature Rexiew

The productivesolasof infrastructure

Public investment myinfrastructure and its productive role is one of the most fruitful subjects in
economic-Sgienge, in this case, after World War 1l. In 1945, a big push emerged within the
framework of the massive pulse theory, giving industry a significant place for economic takeoff.
For it tQ be“effective, it should involve several sectors of activity and lead to increasing scale
returns. The theory shows that the state must intervene to coordinate investments and make them
prefitable and effective. In this context, infrastructure significantly promotes market expansion
through reduced transport costs and enhances synergies between production sectors.

Neoclassical school theorists view public infrastructure as an essential productive factor, as do

labor and capital, which contribute to productive efficiency and increase overall productivity

18 See William Easterly and Ross Levine (2001), It's Not Factor Accumulation: Stylized Facts and Growth
Models, The World Bank Economic Review, Vol. 15, No. 2 (2001), pp. 177-219.
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[Meade 1995]. The Arrow and Kutz model (1970) extends the perspective of the role of
infrastructure in economic growth by integrating public capital into the Solow model.

The endogenous growth theory has significantly contributed to this field, developing dynamic
models that analyze critical determinants of public services. According to this theory,
infrastructures play a direct role in long-term growth, and through their externalities, they provide
a favorable environment for economic recovery and compensate for the decrease in the'marginal
productivity of capital (depreciation) over time [Barro 1990].

The Fare et al.'s (1994) study highlights the crucial role of technical change and effiéiency in
productivity growth in OECD countries between 1979 and 1988. It stressed the importance of
public investment in capital accumulation, suggesting that such inugstment eeuld boost overall
productivity by facilitating the adoption of innovative technologies &d impraving the labor force's
skills. This synergy between public investment and capital accumulation 1s essential for sustainable
economic growth,

The analysis by Easterly and Levine (2001) revealsithat, contrary to a popular view, capital
accumulation and investment are only some af the/drivers of long-term economic growth. Instead,
the overall factor of productivity plays a crucialole>*Fhis means that the way countries use their
investments and accumulate capital, in terfs of efficiency and innovation, is more determining for
growth than the amount of investment or‘acctmulated capital itself. Thus, to stimulate sustainable
growth, policies should fecus om improving GSP, for example, by promoting innovation,
improving education, and creating a business-friendly environment, rather than focusing solely on

increasing investment and capital’accumulation.

Empirical agproaghes:"mixed and sometimes overestimated results.

Empirical” Studies- that analyzed the relationship between public spending on infrastructure and
economic _growthyrevealed mixed results. For example, Aschauer (1989) found that much of the
decline W"U.S. productivity was closely linked to the fall in public capital investment rates. It
observes a’more substantial impact of public capital over the period 1949-85 (elasticities between
0.39 and 0.49). Furthermore, in their work on overall productivity in the twelve OECD countries,
FFord and Poret (1991) confirmed the significant impact of public capital in only four countries
(Belgium, Canada, the United States, and Sweden). Munnell (1993) notes that public capital's
impact on economic growth in the United States is more significant in the industry and agriculture

than in the services sector. Mera (1973) brings similar results to those of Japanese regions.
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Ashauer's work about elasticities has been the subject of many criticisms, calling into question
both technical and conceptual issues. For example, Tatom (1991; 1993) and Gramlich (1994)
pointed out that the values of public capital elasticities by Aschauer are surprisingly high. They
argue that the implicit rate of return on public capital would be between 60% and 80%. For these
critics, Ashauer's approach neglects crucial tests such as stationarity and co-integration, which are
essential to understanding the behavior of the variables under study and their long-term evolution,
(Aaron, 1990).

Where is the insufficiency?

The causal link between economic growth and public capital is also a congern:§Lhe econometric
methodology adopted in Ashauer's work must provide an exRhaustive, description of this
relationship. The opposite: according to Wagner's law, economictdevelopment could increase
public spending and quality infrastructure. Other researchersmsuch,as'Kwan and Sahni (1989;
1992), Tatom (1993a), and Eberts and Fogarty (1987), have also tried to answer this question of
the endogenicity of public spending and investment./Another chaltenge lies in defining "public
capital" and "public infrastructure.” According to{Fordiand Poret (1991), their interpretation and
measurement can produce inconsistent empigical” Tesults. Moreover, the way investment

expenditure is aggregated can also influenge results.

Disaggregated analysis offQublic Ijvestment

The nature of the link betvegAmpublic capital and private investment depends on several factors
specific to the country's economy and its composition. Indeed, public spending is a privileged
instrument for eg@nomic recovery in developing countries, but its impact also depends on its
structure, i.e4™the composition of current spending and investment spending. Hansen (1965)
proposed” agprecise ‘classification of infrastructures. It distinguishes between "social
infrastfuetures,™such as education, social services, and health; "physical infrastructure,” which
participagés in the productive process, including roads, highways, and ports; and economic or
financial jfrastructure,” which reflects the particular importance of such a financial system in the
development and growth efforts of the different economies of the world.

In this regard, several works have shown a positive impact of public investment on growth. The
World Bank's results (1994) concern electricity, water, transport, and communications spending;
those of Kocherlakota and Yi (1996) concern public equipment in the United States and England,;
the results of Fin (1993) concern U.S. highways; and, finally, those of Easterly and Rebello (1993)
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affect transport and communication investment in a wide range of countries. Hulten (1996), for its
part, emphasizes the quality of infrastructure, including electrical, telephone, road and railway
installations. As for Andersson et al. (1990), they observed in a study on Swedish regions a positive
impact of road infrastructure on growth. For Deno (1988), transportation equipment is morge

productive than communications and sanitary equipment.

Methodology and data

Using Moroccan data, we use the PEP-1t (Single-Country, Multi-Period), model hy, BDecaluwé et
al. (2013). PEP researchers developed this calculable general balance_model. [1”is designed to
evaluate specific economic and trade policies within a small open economy and operates according
to a recursive dynamic, where each period is seen as a static balafige.

In a framework of pure and perfect competition, companijes aima t0 maximize their profits by
adjusting the costs of factors of production, such as capital and labor, until the rate of capital
remuneration and wages are aligned with the, valueyoftheir marginal productivity. Regarding
production, each sector (in total, 25) employ$@ Leontief function to combine added value and
intermediate consumption. At the next level, addedyvalue comes from combining composite labor
and capital through a constant elastiesgsubstitution function (CES). Finally, at the third level,
composite work combines skilledsandiunskilled work.

Whether imported or produeed 1o€ally, demand for goods and services includes intermediate
consumption, housghold and gevernment end-use, investment, and costs associated with
transportation apdtrade margins.

Consumption modeling, of households is based on the Stone-Geary utility function, which
establishes a'ifiear relationship between their consumption budget and their marginal propensity
to constime, It also incorporates a base, or incompressible, consumptive level. Government
spending on doods and services is defined as a constant percentage of total current expenditure,
adjusted,in proportion to demographic change.

Balarice is crucial in the markets for goods, services, and factors of production, implying that
supply and demand must be balanced for each element. For example, the quantity of a product
offered must be equal to the total demand, which includes household consumption, government

spending, intermediate demand, and investment. A similar balance is needed for different
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categories of labor and different types of capital. Moreover, the total investment must correspond
to the savings made by households, government, and external sectors.

The attitude of producers and consumers towards foreign trade is the basis of the behavior of the
variables towards this trade. We take the assumption of Argmington (1969), which states that
imports are imperfect substitutes for similar products manufactured locally. As a result, consumers
receive the total quantity of compound products they have purchased in different proportions‘en
the local and global markets. Consumers' choice between local and imported product§ is¥ased on
the minimization of the cost of acquiring the products, assuming that the %otal Supplyféllows a
function of commercial substitution to the elasticity of constant trade Substitution, linking the
goods and services produced and sold locally on the one hand, and/tmpe@rts,ontthe other.

This principle also applies to producers, who can sell their productsi@n the local market or export
them. The model envisaged here is based on producers' strategy, to“maximize their income,
considering an imperfect transformation between export andfecal $ales. The quantity produced is
then adjusted based on a processing function that haSya constantyelasticity, regulating the ratio

between exports and domestic sales.

Data and Parameters

The social accounting matrix represents all the data needed to calibrate the model to an initial
balance. This matrix, which we‘develgpedor 2019, is based on data from national accounts tables
and surveys.

The sectoral composition inclutles twenty-five economic sectors. The work factor is detailed in
three categories, distributed according to the level of education and qualifications of individuals
within the hausehold®unskilled work (USK), skilled work (SK), and middle-skilling work (MSK).
Moreover, myorder to introduce our problem into the model, adjustments have been incorporated,
including, the evaluation of public capital using the Kamps method (2004), the incorporation of
externalities imto the production function (Estach et al., 2012), the disaggregation of investment by
asset (Lemlin & Robichaud, 2018), and the addition of equations and variables to facilitate the

financing mechanism.
Adaptations to the model

Estimate of public capital:
An analysis of the impact of public investment on the economy requires an approximate estimate

of the public capital stock in Morocco in 2019. To do this, we applied the method described in the
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Kamps study (2004), which was initially used to estimate public capital stock in the 22 OECD

member countries.
Our estimate is based on the law of capital movement, as defined by Solow in 1956. (3
e

KGt == (1 - S)KGt_l + INDt (1)

IND; : new public investments;

KG,_4: stock of public capital;

1) : the rate of depreciation of capital. \
The assessment process is structured around several key stages. y ollecting data on

public investment from the national accounts, dating back to th 1980, the oldest available

etermine the actual value.
80 to 2019. On this basis, we
912, assuming that the initial

for our analysis, and this must be divided by the implicit GD
We calculate these investments' average annual growth rate f
perform a retroactive projection to estimate the initial stment i
capital stock was non-existent. Considering w capital depreciation, we reconstitute the

capital stock year after year until 2015, adding t nual investments made.

The externalities of public capital

The impact analysis of public i investments involves incorporating public capital into

the CES production functi g, taking into account the positive externality resulting from
public investment in infrastructuke, which influences the overall productivity of the factors. Based
on previous reseafch in?he field, we also adopt Savard's (2010) conceptualization of externality
while applyi ec ficiezt of externality elasticity suggested by Dumont and Mesplé-Somps
(2000)*. Q

1

ITpyp, = VA —pj" | e
VA, = <1Tpu30 By [/gj LpC .’ +(1-By*)KDC;,’ ] j (2)
VA, Sector added value j;

19 Most of the elasticities are estimated by ourselves.
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IT_PUB, Public GFCF Stock;
IT_PUBO Stock of initial GFCF;

LDC ;; Labor Demand in branch of Activity j;

KDC;, Capital Demand of branch J;

B/ Exogenous technical progress not caused by public capital;
]‘-’A Share parameter (CES — added value);

pj® Elasticity parameter added value;

0 Parameter public infrastructure productivity.

The available capital stock, by sector, is determined by the capital ‘Stock»et the previous period

minus depreciation, to which are added the investments madef(equatien n°1).

Public investment by destination

Investment demand is distributed between gross_fixed capital” formation (GEF) and stock
variations. While stock variations are perceivedrasyexogenous, GFCF is regulated by the balance
between savings and investments, and savings areitreated as endogenous in this context.

The stock change is deducted from the“total investment to calculate the gross fixed capital
formation (GEF) in the PEP model. Itis essential to emphasize that the GFCF for each property is
distributed between a privete@adaspublic component, each representing a pre-defined share of the
total investment demand for allNassets. Our challenge lies in applying a shock to investment by
sector of activitydin our model called IND, which requires disaggregation at sectoral and asset
levels becausé'it is at'this level that the adjustment contributes to the capital stock; in fact, we are
inspired by theavork of Véronique and André (2018)%.

The model distifguishes different types of assets, each representing specific indices. The total
expendityre o an asset, expressed by IT,, is distributed among various outputs according to fixed
propertions, indicated by yi{’c\l’v. This allocation determines the final demand for investment for
eachrproduct, rated INV; , (the equation). As a result, using the equation above, one can calculate
the total investment demand for a specific product as INVT; | by adding the investment requests

related to each asset type.

20 Agricultural, industrial, social, services, and public construction.
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PC.INV;, = y{n' ITZ

INVT; = z INV;, (4):Q

Investments in infrastructure aimed at increasing the productive capacity of the pu xtor

ranked DINV, are considered exogenous. According to the equation, thestotal val public
investment is calculated by adding these amounts. \\
DINV,; = y; P IND; (5)
AWM
ITP4b = Z PITZ . DINVy pup (6)

The distribution of the investment between dléet types follows a similar proportion

to that observed during the reference period,
each asset is then calculated by addln%nd rom all sectors (equation), the price of each
i

assetPITA is determined by a p cis'

Simulations a sults

)
We have disag ted invgstments by sectoral destination according to five asset types. This

in the equation. The total investment for

X.

paper aims ompa profitability of infrastructures through their sensitivity to the overall
productivity‘@f factors and, subsequently, the added value of sectors. So, we are looking for the
kinds tr

developed two scenarios for each simulation based on the funding method®*. A simulation is

S ure that allow for better profitability and greater accumulation of capital.
e in each type of infrastructure equivalent to 10% of the GFCF??/GDP ratio. As far as
e is concerned, the financing must be secured either by a domestic debt or by an additional

ax on the firm, in which case we provide for the fixing of public savings,

21 putting financing modes in the simulation leads us to stay within reasonable limits of public policy.
22 public GFCF
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Results

The results of the simulations show that investment in agricultural infrastructure increases GDP in

the long term by 0.8%, with an almost neutral effect in the first year. Industrial infrastructures have

a positive effect in the first year, with an initial growth of 0.4%, followed by a progressmn t Q
translates into an average annual increase of 1.8% over the next nine years. Infrastructure i Q
health and education sectors recorded the lowest long-term GDP growth of 0.2 percent, wi

slight initial (shock year) decline of 0.35 percent. The services sector (SIM_SER) is

substantial increase of 0.7% from the first year, continuing upward with afpave ge 108%. In

contrast, public and building infrastructures show a substantial start-up 1 & onstrating a

significant impact on GDP, which tends to decrease over time.

Figure 6:Variation in % of GDP compared to the benchmark: debt financing
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tivity of the factors and by an increase in the accumulation level of private capital, i.e.,
apitalist intensity.

Indeed, private capital accumulation was positive in all simulations, except for the public works

and construction sector (F00), where a decrease of 0.2% was observed until the seventh year.

Investments in the services sector resulted in a capital accumulation of between 1.5 and 1.2 percent.
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Public, industrial, and agricultural infrastructure generated private capital growth of 0.15%, 0.18%,
and 0.57%, respectively. On the other hand, investments in public works and construction

infrastructure did not stimulate capital accumulation but had a negative impact.

Figure 7 : Variation in % of private investment compared to BAU: debt financing
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Figure 8 : Variation in % of private capital compare U
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ource 1: GAMS Outpout.

Private investment also increased in all simulations from the first year, except public works
infrastructure, which saw a decrease until the fourth year. In the long term, private investment has

increased by 0.6% annually in the industrial sector, by 1% in the education, health, and
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administration sectors, and by 0.5% in the agricultural sector. However, service infrastructure
experienced an initial solid increase followed by a downward trend.

This result shows no elimination effect, except in the short term for public works from the first
year. However, an eviction effect is observable for public works infrastructures until the fourth
year.

The significant impact of industrial and service infrastructures on private investment duging the
first four years following their establishment should be highlighted, requiring “pertodic
reinvestments to stimulate the momentum of private investment. On the contraryj, the agricultural
sector has shown remarkable stability over ten years, a situation attributable t0"the specific
characteristics and wear and tear of the infrastructure concerned @ne, their period of use.
Furthermore, it is crucial to note that investment in industrial infrastfucttee bas led to a significant
increase in GDP and a moderate growth in private capital, demonstrating the effective use of
capital that produces significant returns in this sector. Theysame trend is also visible in the
agricultural sector. However, despite accumulating signifieant capital, services-related
infrastructures, including those associated with public'administration, health, and education, have
yet to reach the industrial sector's growth levef.

Generally, investment comes from the sbifn of the Savings of the economic agents of a nation. In
this analysis, we look at the impact of domestic credit-funded investments, which make financial
resources shorter or moreexpensive, ‘encouraging companies to turn to their savings. From a
macroeconomic point of viewNf investments prove to be profitable, they will generate revenue,
which, in turn, will/fuel avings and contribute to the financing of new investment projects. As a
result, selecting'profitable investments is a significant choice for public policy to improve national
savings andy.consequently, project financing.

Effect,on the macome of households

Household" thgemes increased in all simulations as early as the second year, except service
infrastructures, which registered an initial increase of 0.4 percent before stabilizing at 0.36 percent.
The case of agricultural infrastructure is distinguished by an average annual growth rate of 0.6%,
the’highest rate observed. Similarly, industrial infrastructure has shown an annual growth rate of
0.5%, and education and health infrastructure increased by 0.4 percent, while public works and

construction increased more modestly by 0.21 percent.
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For firms, education, health, and administration infrastructures significantly impact their income,

with an increase of 1.6%. In the first year, the services and industry sectors saw income growth of

1.7% and 1.8%, respectively. However, after having suffered an initial negative impact, public Q
works and construction infrastructure show a positive effect from the fourth year, with aboos@

up to 3.5%. These results show that the private investment trajectory follows corporat N
This suggests that private investment is linked to corporate income through savings®

Figure 9 : Variation in % of household income compared to BAU \
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2 According to the figure, Capital remuneration plays an essential role in the income structure of firms.
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Figure 11: Variation in % of capital income paid to firms compared to BAU.
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Source: GAMS Outpout.

Sectoral effects
An in-depth understanding of the impact on economic gro

capital remuneration rates, added value, and overall p
Increased public investment in all types of in eases the total productivity of factors
across production sectors, leading to increase ed in those sectors.

The figure illustrates that, due to new in tments various types of infrastructure, the majority

of industrial and service sectors re g a significant increase in productivity over time.

It is also observed that the trajecto uct|V|ty is going upward from the second year, a post-

e shart and long term, as well as in other industrial sectors, such as CAO and CF0, and the
sector. (G00). Industrial infrastructure has positively impacted most sectors, such as
griculture and industry, making industrial capital yields more profitable in the long term. It should
e noted that, in the case of social infrastructure, capital returns have increased in most sectors in
the short term but have become less profitable in the long term. Investment in such infrastructure

could lower the yield rate in this public sector. Service infrastructures have positively impacted
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capital yields in the services sector and industries. On the other hand, the impact could have been
more beneficial in the long term in the case of public works and construction infrastructure.

Here are some critical remarks to highlight:

We see that the results are immediately consistent with the agricultural and industrial sectors. The
simulation shows that the accumulation of capital is remarkable in the services sector. In additian,
the fluctuation in corporate capital income is less pronounced in the industrial sector, suggestiag
that the rate of return on capital is significantly increasing in the short term (up to 2:62%percent),
followed by a more modest change in the long term.

The second point concerns public works infrastructures. Although they have Thcreased, they do
not significantly impact long-term capital income. On the othémhan@, industry, which has
contributed modestly to the accumulation of capital, has been abléyto generate short-term gains
and is continuing its upward trend.

Tableau 6: Capital returns by sector (short-term and long-term % variation comparedfo BAU)

AGR IND PUB SER TRV
CcT LT CcT LT cT LT CcT LT CcT LT

A0O 236 1,00 0,80 7,72 006%-226 228 780 11,40 0,10
AO5 230 2,10 1,80 7,2 0,90 -220 100 1,80 100 18,0

BOO 007 010 1,07 (084 N0,18 -0,12 0,10 0,19 045 -0,48
CAO 3,18 125_ 233\ 2% 09 041 071 -062 203 -3,53
cBO 0,10 024 016 155 -026 -008 1,29 003 023 -0,52
CCo 055 /0,69 066 1,07 039 0,04 204 021 24 -0,56
CDE  -0%1 Q01 o,;)s 1,50 -0,15 -0,25 -0,10 0,14 003 -0,70
CFO M6 1,15 0,18 1,45 0115 -0,12 2,11 0,44 193 -1,09
CGO\ "50,65 0,57 0,89 0,40 1,98 -0,16 1,09 0,63 220 -1,48
cHO \ 010 028 1,41 1,58 030 -006 201 0412 211 -0,59
CK0 o007 013 024 1,42 029 -013 207 0,07 127 -0,74
CIL 024 -0,18 1,02 -1,92 -008 -023 1,12 -0,16 000 -1,26
M 0,16 034 050 0,67 059 -005 1,14 0,16 278 -0,49

DEO 0,78 065 0,14 0,92 041 -0,11 1,42 0,24 001 -0,86
FOO 055 032 1,06 043 3,02 -016 1,79 0,45 677 -2,07
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GO0 1,36 1,20 116 140 -030 1,45 1,32 107 -0,63

0,18

HOO 018 036 0,17 0,78 009 006 1,16 0,17 069 -0,31
100 1,34 1,25 049 1,20 011 006 1,19 0,08 0438 -0,58

J00 052 050 010 0,71 009 0411 1,08 o042 009 -0,38
KOO 090 089 023 125 011 -003 209 o059 0138 0,15
L68 060 041 049 -003 078 -0,13 262 -0,68 1,35 %2,35

MNO 026 048 035 093 0,11 000 213 0% (144 -0,20
08 030 1,61 o,;) , 019 019 000 219 -005 ;7,02 -3,06

PQ8 1,96 1,46 0,05 0,05 -0,01 -0,05 2,01 W0l 375  -232
RSO 0,14 0,25 0,08 -2,26 @ 0,05 -0,04 0,09,,-1,20 -2,41 -2,59
Source GAMS Outpout.
New infrastructure development and improved input, productivity have been shown to have a
significant value-added impact. Indeed, agrieulturalyinfgastructure has a positive effect in all
sectors, with remarkable performance in the agriculture and fisheries sector (3%), which stands
out significantly from other sectors (1%).
In terms of investment in industrial dafrastcucture, the manufacturing of electrical equipment,
transportation equipment, and chegicals sectors benefit most from this investment, with increases
of 3.8 percent, 3.2 percent, and 2.9°pereent, respectively. The real estate sector, as well as the R&D
and construction sectors, follow tlesely. Overall, all sectors have benefited from improvement.
Regarding the deVelopment of social infrastructure, there was a positive impact of about 1% on
most sectorg’for two c@nsecutive years, during which the added value of the construction sector
increased by‘3% before redistributing that benefit to other sectors.
In terms‘@fiservices and telecommunications infrastructure, the agriculture and fisheries sector and
the construction sector made the most progress during the first three years, while the other sectors
havesseen an improvement of about 1%.
Forinrfrastructure related to public works and construction, the increase in added value ranges from
4% to 1%, with a trend of stability throughout the period under review. It is very interesting to
note that, even in the simulation for this construction sector, the added value grew sharply, reaching

up to 10%, but only for the first two years.
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By analyzing the value-added trajectory across all the simulations and comparing the most

responsive investments to the change in the overall productivity of the factors, we identify industry

and agriculture as key sectors. For social infrastructure and construction, the reaction was

noticeable only during the first three years, while in the services sector, the impact lasted until t

sixth year.
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Social and public infrastructure
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Construction infrastructure
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Effects on job demand
We have made some changes to the model, including addres mployment. Indeed, improved

productivity stimulates demand for capital and, consequently, inckeases demand for labor.
Work demand increased in all sectors durin fi ars, at rates ranging from 5% to 1%,
before stabilizing at 1%. The most benefi gs are agriculture, food manufacturing,
education, health, public administratior%]cia nd insurance activities, and pharmaceutical

manufacturing.

Agricultural infrastructure stimul sgmand in most sectors. We also see a strong increase in

ors experienced growth from 1 to 4 percent.

34



Service infrastructure and public works did not generate more jobs than in the other cases studied.
We note that the agricultural sector has deteriorated throughout the simulation period for services

and during the first three years for public works, while the results indicate a slight increase for the Q

other sectors.
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Second scenario

Figure 12 : Variation in % of GDP compared to the benchrk s‘(ﬂ&ancing from the production tax.
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ations conducted on various types of infrastructure financed by an additional tax on

roduction reveal various effects on economic growth. Starting in the second year, social

infrastructure-related economic growth is accelerating, with a steady growth rate of 1% per year.

At the same time, industrial infrastructure is increasing GDP by 0.8% in the short term and 1.6%

in the long term, illustrating its influential role in supporting sustainable economic growth. After

37



an initial decline of 0.05% of GDP, agriculture is rebounding and following a growth trajectory
similar to that of industry. In terms of services infrastructure, it has experienced a growth of 0.8%
of GDP in the short term, similar to that of industry, but then its growth has become more moderate,
reaching 1.3% in the long term as early as the third year. Finally, the construction sector has see
more moderate growth, with an initial growth of 1% of GDP, followed by a slowdown t0 0.5%
the third year, before stabilizing at 0.8%.
In the comparative analysis of the two modalities of project financing, investmentin ial
infrastructure stands out as leading in terms of economic growth, benéfiting more™from tax
financing than from debt. Regarding taxation, agricultural and social in N rojects are
more profitable than debt-funded projects, following a similar gr erms of overall
productivity factors. This benefit also extends to service infrastructmrmore, the financing
of construction projects by taxation is considered more adv %an debt, but only in the
short term.
These observations highlight a significant correlatiofibetween mode of financing and the
effectiveness of investments in different infr true , explicitly highlighting the beneficial
S ag

effect of debt financing on specific sectors, s ultural and social infrastructure.
Figure 13: Variation in % of private capital comparmhe benchmark situation.
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Figure.14 Variation in % of private investment compared to BAU: tax financing.
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Investment in social infrastructure has resul %cant increase in the investment rate,
reaching 3.9% in the short term and 2% in m Similarly, in the case of agriculture,
initial investment led to growth of 3% ho erm, followed by an increase of 1.9% in the

long term. Industry, on the othe ham 2.5% in the short term and 2% in the long term,
t

showing an upward trend similar erved in the case of agricultural infrastructure.

Investment in industrial an al infrastructure has led to an increased accumulation of

private capital, resultinggin an upWard trend for private investment despite a difference in capital

accumulation. ent ingsocial infrastructure has resulted in a short-term increase in private

avings and taxes on investment-related output. This concern becomes apparent when looking at

the income of economic actors.
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In the first scenario, corporate income and savings trajectory correspond to private investment.
However, the results of this scenario (taxation) indicate that corporate revenues follow a different

path than private investment. This is because state indebtedness in the first option makes national

savings financing more limited. On the contrary, in the taxation option, funding relies entirely o Q
national savings, including that of the state, which means that public investment does not HQ
private investment through national savings. Unlike in the case of indebtedness, taxation&t;x
additional income for the state to offset the tax burden, confirming that taxation does,n an

eviction effect and does not deteriorate firms' savings. ®

Increasing a production tax could negatively impact production prices a N%es, thereby

affecting demand and consumption. However, if this increase is i demand-driven
projects, it could offset the adverse effects of the tax hike. Itis also consider the positive

effects on supply, such as productivity gains that could boost ign and factor remuneration

rates.

This corresponds to what we observed in the simulati()%n comparing the two scenarios.
ructure, where business savings have

We observe the same interpretation for con ruct@
been negative. This is mainly due to the lo turr™on capital, especially in the debt-funding

scenario, due to insufficient accumulatio%h adds to the already low return. This dynamic will

be discussed in more detail in t se

ct analysis.
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Figure.15 Variation in % of household income compared to Figure.16 Variation in % of firms’ revenue compared to the
the reference situation: case of tax financing
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100 -0,33] 102 -147| 0,78 -0,02| 0,78 0,70| -0,27| 2,81| -0,73
JOoo -0,20| 0,27 -0,59| 081, -0,02| 0,81 0,07, 081 0,39 0,82
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Integrating public investment, perceived as a positive externality in the, pro i(mction,
initiates a significant increase in public capital accumulation, posi Iy& ng overall
productivity. This dynamic is directly manifested by increased ion added value in

d
various economic sectors. 0
~
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mpared to a reference scenario, value-added increases in most sectors, based on five
imulations. More specifically, investment in agricultural infrastructure, funded by the
roduction tax, generates an increase in value added in the agricultural and fisheries sectors of 3%
n the long term. They also stimulate added value in all industries, including food production
(+1.5%), as well as in the construction sector (+2%), not to mention a significant expansion of
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services (+2.9%). This development results from the capital accumulation effect and illustrates the
multiplier impact of public investment on the economy.

Furthermore, industrial infrastructure is seeing significant growth compared to the reference
scenario in the context of debt financing. This growth extends to all sectors, including
manufacturing (+20%), including the manufacturing of computers, electrical appliances, electrigal
equipment and machinery manufacturing, agricultural activities (+5%), and the services secter
(+5%). The expansion of social infrastructure and services also contributes t© aggeneral
improvement in the economy, characterized by stability over time due in Part to a stowdown in
capital accumulation.

The public works sector also significantly improved the industrial“sectom(8%)-and the services
sector (2%). However, it has hurt agricultural activities (-1%) and‘education, health, and public
administration (-1%).

Tax financing does not differ from debt in terms of trajectorygor impact on the sector. However,
there is a difference in rates: those associated with theftax scenari@,are more attractive than those
associated with the funding scenario. We also add anpthér element: in the case of tax-funded
industrial infrastructure, a positive impact is generateé@”in all sectors. This creates a dynamic that
encourages private investment and capitalilaccumulation, although the return on capital is slowing
initially. On the other hand, public workstinfrastructures show only a short-term increase in yield
rates and do not affect all sectors ofactiwity, including their sector.

On the other hand, the increase‘in added value causes a slight additional mobilization of production
factors. Indeed, the/demand for labor in the simulation of agricultural infrastructure is growing, on
average, by 0.8% inthe long‘term for

Agriculturakinfrastructure stimulates job demand in most sectors, except in some industries.
Regarding soctal infrastructure, the results show that the education and public administration
sectors'grewssharply by 3% each year instead of 10% in the debt scenario, while the other sectors
experienced a similar 3% growth in debt.

Services infrastructure and public works did not generate more jobs in the debt scenario, but in

this case, they recorded high rates in the services sector.
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Conclusion

Based on the results of these simulations,

h increasing the public GFCF ratio to
s

GDP by 10% for both funding scenarios, we pat infrastructure is essential in improving
productivity and boosting growth. This (&ljsion s supported by several theoretical schools and
abundant literature dealing with.the p between public investment or public capital and
public expenditure on infrastruct e@ng other things, there is extensive literature on this
subject in Morocco. All econ

ists confirm the importance of public capital, especially when the

private sector is i quate. In this work, we are attempting to continue the analysis of these

ince Marocco has made significant infrastructure efforts since the 2000s. This

findings, especi

at position Morocco among the countries that use capital intensely to increase its
uction and national income quantitatively. In this regard, we have presented an overview of
physical capital in Morocco, mobilizing different statistics and HCP indices, such as capital
intensity, which means the accumulation of capital per worker, the overall productivity of the

factors, and the ICOR. The results offer many lessons, especially when compared with other
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PN

countries. We have broken down public infrastructure into four assets and simulated each asset's
impact following a 10% increase in GFCF with two funding scenarios.

In general, the results of all simulations and for different scenarios show that infrastructure has
impacted economic growth. Indeed, valuation is based on the performance and efficiency
physical capital. As we had assumed, investment in Morocco requires a reorientation and struct

reallocation of the composition of its infrastructure investments.

This work explored the interaction between investment and growth, externalities ﬁnd p! ctivity,
e

and financing and private investment. The evaluation extends to the impactan tiveness of

capital invested through the ICOR index.
The results indicate that increasing investment in infrastructure while t allocation increases
GDP by 2%, which seems favorable compared to several imulations. Indeed, we used

another index to compare the two options (old allocation an llocation): the ICOR.
This once again confirms the importance of wise inve@chm . However, without a strategy
d

that sets the priorities of the productive sectars, @ enerate high growth rates in the short
term, driven by increased final demand, but d effects such as disengagement of private
ICOR

investment or inflation.
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In all these simulations, investment in infrastructure consistently demonstrates its positive impact
on various sectors. Indeed, industrial infrastructure could improve the Incremental Capital Output
Ratio (ICOR) ratio from 21 to 8 in the short term to 13 in the long term. Secondly, the health and
education sector's social infrastructure could improve the ICOR to 12. The agricultural
infrastructure has been enhanced to 13, the services to 14, and the construction sector to 19, This
confirms that not all infrastructures are equally efficient, although all can create wealth, ptovidiag
reassurance and confidence in the potential of infrastructure investment.

It's crucial to recognize the importance of strategic planning in infrastructur@investment®hdustry,
for instance, has the potential to enhance the efficiency of most capital, While“Construction
primarily benefits the building sectors. However, the construction“segtomgcould also experience
growth due to investments in other sectors, such as agriculture, se€ial,‘and/telecommunications.
This underscores two key points: firstly, the positive correlatien Between infrastructure and the
construction sector; secondly, the potential for any investment injinfrastructure to stimulate the
building sector. Therefore, a strategic approach Ahat includes diversifying infrastructure
investments can lead to optimal economic outcomes,”engaging economists in thoughtful
consideration.

Why industry? We can see the impacti@n production. Indeed, infrastructure has significantly
improved the most attractive segtors, inclading manufacturing machinery, means of transport, and
high-tech tools. Technical grogressiis mere significant in these sectors, and its externalities can
affect all other sectors, particularly agriculture. Its impact on pharmaceutical production and
extraction can also/die seen.

The issue of financiag is directly related to the return on capital. Investing in sectors capable of
generating‘higher and more profitable returns is essential, as it improves the income of economic
actorsy,and, consequently, national savings. This facilitates the financing of public and private
projects, witheut recourse to external or internal funding, thus avoiding the effects of eviction.
Indeed, yields can vary between sectors, such as construction and agriculture, but at what level?
Imythese simulations, we can understand that short-term returns encourage companies to invest,
which may explain why they prefer the construction and construction sectors. On the other hand,
investments in the industrial industry generate higher returns in the long term. It is enough to invest
today for long-term returns, while construction requires annual investments. This explains the rise

in capitalist intensity and ICOR in the construction sector.
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Par conséquent, cette étude propose de réinvestir dans les secteurs susceptibles d'améliorer le

rendement des investissements avec un colt moindre et avec le moins d'investissement possible.
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