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Abstract 

We develop, in this paper, an explanatory theoretical model of the 
relation between the IDE and the economic growth. By 
triangulation of the theories, we build a model of partial balance 
integrating the model of Romer of the endogenous growth and the 
model of Fosfuri, Massimo and Round of the international trade 
which we test on the Moroccan economy. Our results confirm the 
validity of our theoretical model, and confirm the positive effect of 
the IDE on the economic growth in Morocco through their 
improvement of the qualified human resources. 
 
Keywords:Foreign direct investments; Endogenous economic 
growth; technology diffusion; Triangulation theories; Partial 
equilibrium model; GMM. 
 

1. Introduction:  
 
The capitalist mode of production is characterized by the 
continual quest of extension, it causes the export of 
financial capitals leading to international capital flows and 
thereby providing the appearance of Foreign Direct 
Investments (FDI) [1] [2]. 
In Morocco, the perception of the status of FDI changed 
radically since the early 1980s with the process 
Moroccanization [3]. This means that today, Morocco is one 
of the most captive countries of FDI particularly in the 
services sector. [4] 
However, the effect of FDI on Morocco's economic growth 
remains a problematic subject, especially as empirical 
studies on this research problem are different [5]. Thus, we 
review in this research, the effect of FDI on economic 
growth. To achieve this, we try to provide some answers to 
two major questions: What is the influence of FDI on 
economic growth in Morocco? What explains the influence 
of FDI on Morocco's economic growth? We adopt as a 
hypothetical-deductive approach through which we 
construct a theoretical research model Based on 
Romer’stheory of endogenousgrowth and on the theoretical 
model of Fosfuri, Massimo and Rønde. Our model is tested 
with  Moroccan macroeconomic data from 1980 until 2014. 

We also analyze the test’s results of our model, these results 
will be discussed in the light of reports on the effect of FDI 
on the Moroccan economy. 
 

2. FDI and economic growth: Reference 
and research model: 
 

2.1 Romer’s model of endogenous growth and the 
importance of human capital: 

 
First, Romer’s model is based on a set of assumptions that 
are not sturdy for an economy like the Moroccan economy. 
The author assumes that the economy has three productive 
sectors: the sector of scientific research, the sector of capital 
goods and the sector goods and services destined for final 
consumption. Thus, only Sectors of research and final goods 
and services, are competitive, while the sector of capital 
goods is a single monopoly. [6] 
Based on the main hypotheses, Romer models economic 
growth by reference to 4 variables he considers inputs of 
production: Physical capital (K), labor (L), human capital 
(H), and knowledge (A). 
Therefore, the combination of human capital, labor and n 
units of physical capital equals to the final production that 
the author modeled by equation (1): 
 	  (1) 
With : 	: The production of final goods and services; 	 : 
Human capital operating in the final goods and services 
sector; 	 : labor; 	: Physical capital.  
 
Romer is interested in modeling the behavior of firms in the 
sector of the production of capital goods. Being a monopoly 
sector, each company i realizes a capital good i using a 
production plan that it obtains as a result of efforts deployed  
in research and development, or leased to another company. 
In this sector, inputs corresponding to unrealized final goods 
are used to produce capital goods whose production 
function is linear and where ∑ .The author also 
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assumes that if in the short term, capital goods are 
indivisible with a discrete distribution, long-term, and in the 
context of aggregate production function, they will be 
assumed as divisible and therefore they will take the form of 
a continuous and differentiable variable. Moreover, the 
author adds a complementary second hypothesis on the 
homogeneity of capital goods which are perfect substitutes. 
These additional assumptions used to express the economy's 
production function in Equation (2). 

	  (2) 

where  
For Romer, the research sector creates innovation which 
depends on human capital vowing to the activity of 
research. Indeed, considering that knowledge takes the form 
of a non-rival good, the researchers will have free access to 
develop new plans for capital goods. Thus, in regard to the 
factors of human capital is investing in research: , to the 
stock of knowledge and to the productivity of human 
capital in the research sector, the capital goods production 
function appears in function (3): 
   (3) 
The parameter  of the human capital productivity depends 
on the stock of existing knowledge. 
The model also considers the opportunities to innovate 
because it is linear. Romer adds that companies specializing 
in the production of capital goods, determines their level of 
production and the selling price in relation to a set of 
factors. Indeed, the interest rate constituting the cost of 
physical capital, influences the production of capital goods. 
Research and development create value whose fruits are 
harvested in the future, but whose costs are supported in the 
present. Indeed, in this area, the price is determined by 
discounting future revenue stream that collects the R & D 
enterprise. Thus, in the case of a competitive market, the 
rise in interest rates reduces the present value of future cash 
flows expected from a new patent, and thus the rate of 
human capital remuneration depends on the rental price 
patents As shown in the equation (4) : 

  (4) 
The interest rate also influences the behavior of consumers 
of final goods ultimately impacting economic growth. 
Indeed, the consumer chooses between a current 
consumption  and in the future under the influence 
of the preference rate for the future , the elasticity of the 
marginal utility of consumption , and the interest rate 

as materializes he equation (5): 
  (5) 

The equation shows that keeping constant the interest rate 
, and elasticity of the marginal utility of consumption 
, an increase in the latter preferably for the 

present	 has as a result a decline in future consumption 
for the benefit of present consumption. 
The interest rate influences also economic growth via 
consumption impacting household wealth. Thus, human 

capital and applied research are, in the model of Romer, the 
foundation for sustainable economic growth. 
 
2.2 Fosfuri, Andrea, Massimo Motta and Thomas 
Rønde Model and human capital as a condition for 
economic growth by FDI: 
 
Knowledge is an asset to both non-rival and non-exclusive, 
it can be transmitted to companies belonging to the host 
areas through various transmission channels. Indeed, in the 
model of Fosfuri, Massimo and Rønde, a multinational 
company is developing a technology that can benefit 
businesses in the host country. These authors develop a 
theoretical model which we examine the basic assumptions 
in view of the characteristics of the Moroccan economy. In 
this sense, Fosfuri, Massimo and Rønde start from a 
situation where the multinational firm chooses between 
export from a recipient country or invest in one or a few 
companies in this country to target its local demand. 
The first assumption is that the cost of training is 
assumed to be equal to zero. Moreover, the recipient 
country's workers have limited wealth and can not access 
the capital market to raise loans. At the time 1, 
production begins and the multinational acts like a 
monopolist because local companies are unable to access its 
technology. Thus, if it chooses to export its production, its 
profit decreases to export fees  (insurance, transit, 
transport …), while it does not support its expenses if it 
relocates its business via an IDE.If :is the profit in the 
case of FDI, :is the profit in the cas of export and 

is the size of the local market of the destination 
country, then the relationship between profit of 
internationalization through FDI and export occurs in the 
inequality (1). 

 (1) 
The authors hypothesize that the multinational recruits via 
contracts of indefinite duration, and that there is a set of job 
offers from rival multinationals. Receiving training that 
gives the multinational, the worker has information about its 
technology, and the only way for local businesses to dispose 
of this technology is the hiring the worker. 
Secondly, when , if the multinational manages to 
retain workers in the host country that it has formed, and 
given the size of the local market in the second 
period , its profits following the choice to make an 
internationalization via FDI is obtained as follows : 

∏ , whereas if it opts to export its profit is as: 
∏ . Thus, the multinational will decide to 

internationalize via an IDE if the profit it generates at least 
covers the costs induced by export by 
internationalization strategy, as in this inequality (2). 

 (2) 
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The equation system connects the real and financial sphere 
while relying on the concept of human capital and FDI. To 
conclude we can say that the decline in production of capital 
goods caused by both a decrease in human capital devoted 
to research and household demand, leads to a decline in 
economic growth . 
 

3. Methodology of testing the research 
model, Results and Discussion: 
 

3.1 Methodology of testing the research model: 
 
Specification of the econometric model: 
 
To make our model testable, we transform it into an 
econometric model through the log-log transformation of 
our theoretical model, which conducts it to its first empirical 
form, which we present in the equation system (2). 
 

1. Y log . Lin .
.  

2. . .  
3. .
.  

4. 	 .
.  
5. .  

6. .  
 
We wish the log-log model overcomes the problems of the 
choice of functional form, while addressing those that may 
arise from a neglect of variables by taking into account the 
main variables of economic growth Y ,  the Production of 
capital goods 	 , human capital in the sector of 
research , consumption	 ,and the two components of 
the financial sector, namely the money market 	 and 
capital	 . 
For economic growth, the literature highlights a number of 
factors that can influence it. However, we focus on the 
determinants of endogenous growth. We begin with the 
institutional determinants other than the protection of 
industrial and commercial property which we integrate in 
our theoretical model. In addition, we take into account the 
previous period the interventions of the central bank in the 
economy. Finally, we take into account the shape of the low 
efficiency of financial markets. [8] 
The consideration of these conditions of control and 
econometric assumption that all omitted variables and 
measurement errors have effects that compensate and 
cancel, econometric form of research design comes in the 
equation system (3). 
 

 
 

1. Y . .
.  

2. . .
 

3. .
. &. .  

4. 	 .
.  

5. .
.  
6. .

.  
 
 
The measurement of basic concepts: 
 
The concept of FDI is operationalized by the indicator of the 
inflow of foreign direct investment. We prefer to measure 
FDI by indicators and not through an index to follow the 
model of Fosfuri, Massimo and Rønde where they theorize 
in terms of investment flows. Economic growth is measured 
by GDP per head as Romer suggests, and as do the vast 
majority of perpetrators of empirical research studying 
similar problems. [9] 
To quantify the concept of capital stock, we are referring to 
the perpetual inventory method. In our study, we rely on a 
method that makes the computation of capital stock using 
the actual series of observations of GFCF, while using an 
amortization rate of 5% [10]. The amortization rate is 
adopted in several empirical studies and in particular in 
those taking place on emerging and developing countries. 
[11] To take in count the effect of the financial and 
monetary sphere, we integrate the interest rate. 
The data to measure all concepts are secondary in nature. 
Recognizing the limitations and biases that can affect the 
validity of these data, we perform a triangulation of data by 
comparing them from a set of databases: The World Bank 
database (WDI), the International Monetary Fund Database 
(IMF), the Unesco database and the database of the 
International LabourOrganisation. In addition, we rely on a 
few national databases belonging to some organizations 
such as the Ministry of Higher Education and Scientific 
Research in Morocco, the Central bank of Morocco and the 
High Commission for Planning of Morocco. 
 
We choose a study period from 1995 to 2014. This choice 
endorse by arguments in connection with economic facts in 
Morocco.Taking into account the results of the 
measurement phase, the final form of the empirical research 
model is presented in the equation system (4):  
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1. EcoGrow
. .
.  

2. 
. .  

3. 
. . &.
.  

4. 
	 . .  
5. 

. .  

6. 
. .  

 
In our research, examining the effect of FDI on economic 
growth is based on the value and the statistical significance 
of parameters ,  and . In our research, examining 
the effect of FDI on economic growth is based on the value 
and the statistical significance of parameters (δ), (θ) and (γ). 
Therefore, we conclude that FDI promote economic growth 
if both 0 0et 0. 
 
The test methodology of the econometric model: 
 
We first estimate the model by OLS. We generate one hand 
residues 6 equations, and the predicted values of 
endogenous variables as approximation instrument. We start 
with the equation (6) of the system which parameter 
estimation shows that residues taint bias autocorrelation. 
Other tests of OLS assumptions conclude in favor of the 
absence of any bias. Equation 5 of the system comes free of 
all bias econometric assumptions with respect to the OLS. 
 
This finding extends partially into the equation (4) of the 
system which shows that the model of consumption is less 
specified, especially as parameters are less stable over the 
study period, and more associated than those of the 
equations (6) and (5). For the model that is represented by 
the equation 3, the OLS estimate reveals the existence of a 
low  autocorrelation of order 1 of residuals, as well as 
increasing their variance under the effect of variable .  
For equation 2 OLS acts in accordance with the assumptions 
that underlie it. Finally, the estimation of equation (1) of the 
model shows that with the exception of strong collinearity 
between variables et ,all assumptions OLS 
can be accepted with confidence. 
Thus, the strong linear association between labor and capital 
can compromise the stability of their parameters when the 
sample is modified. Moreover, the strong correlation 
between these two variables, can compromise their 
statistical significance. Finally, we test the multivariate 

normality of the residuals of all system's equations  where 
the test of the normality of the residuals attached keeps the 
hypothesis of normality of the enclosed residues of the 6 
equations of the system. 
Mindful of specification bias can taint equation 4, we prefer 
to opt for the GMM. 
 

3.2 Analysis and discussion of the results: 
 

Analysis of the results  : 

Estimating the equation system (4) gives rise to system (5). 
 

1. EcoGrow
2,789551 ¦0,352037 ^ ∗∗∗

0,117060¦0,014342 ^ ∗∗∗
. 	 〖 〗_ 	
0,083472¦0,021688 ^ ∗∗ . 〖 〗_ 	
0,291736¦0,006186 ^ ∗∗∗
. 〖 〗_ 	 _1 

0,989154 2,652854 

2. ,
,

∗∗∗

,
,

∗∗∗
.

,
,

∗∗∗
.  

0,969723 3,192336 

3. ,
,

∗∗∗

,
,

∗∗∗
.

	 ,
,

∗∗∗
. 	 ,

, .
,
, .
,
, .  

0,925630 2,637837 
4. 

	 ,
,

∗∗∗
,
,

∗∗∗
.

,
, .  

5. 
,
,

∗∗∗

,

∗∗∗
.

,
,

∗∗∗
.  

0,996316 1,419187 
6. 

,
,

∗∗∗
,
,

∗∗∗
.

,
,

∗∗
.  

0,886184 1,296159 
 
Following our analysis, we can confirm the hypothesis that 
states the FDI improves economic growth in Morocco. We 
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qualify, however our statement, stressing that the effect of 
FDI was not important. Indeed, the effect of these 
investments on economic growth through the improvement 
of human capital, has been weak since the relationship 
between this capital and FDI is inelastic, and the 
relationship between the factor capital and GDP per head is 
inelastic. 
 
Discussion of the results : 

Frantzen makes similar arguments by testing the effect of 
research and development and human capital on production. 
Indeed, this author argues that in OECD countries, the 
increase in spendings on R & D and human capital leads to 
technological diffusion that generates economic growth[12]. 
Sur le plan d’une économie et eu égard à un ensemble 
d’industries,    trouve que celles avec des travailleurs ayant 
un niveau d’étude élevé, sont plus productive que celles 
avec une main d’œuvre moins éduquée[13] . 
In terms of the economy and given a set of industries, it 
happens to find out that industries having workers with a 
high level of education, are more productive than those with 
a less educated workforce. [13] If the effect of FDI on 
technology diffusion and development of human capital on 
the one hand and economic growth on the other hand seems 
to enjoy a certain consensus, why inelastic relationship 
between these investments and human capital in Morocco? 
To try to explain the results of our research model, we refer 
to some studies being performed on the structure of FDI in 
Morocco. 
By focusing on the distribution of the cumulative value of 
FDI, we notice that these investments have primarily 
targeted the real estate sector, tourism sector and industry 
sector. For example in 2010, the net flow of FDI was 
distributed at a rate of 32% in real estate, 24% in industry 
sector and 10% in the tourism sector. Thus, we can explain 
the inelastic relationship between FDI flows and human 
capital operating in the sectors of research and high 
technology in Morocco, by the concentration of FDI in low 
technology sectors. We attribute this fact to the positive and 
significant effect of these investments on human capital 
areas of research in Morocco. 
We bounce on the effect of some factors on the 
development of human capital of the research areas which 
constitutes an undeniable source for the creation of capital 
goods constituting a lever for economic growth in Morocco. 
Finally, we try to provide evidence to the result of our 
model on the effect of the stock of knowledge on the 
production of capital goods. Indeed, we found that this stock 
enhances the production of these goods, however, an 
increase in the stock causes a less than proportional 
improvement in capital goods. We draw attention that the 
measurement of knowledge stock was based on spending on 
R & D that we have considered funds invested by the state 
in scientific research. Indeed, we cite the national goal to 

train 10,000 engineers by the year 2010 which has not been 
met effectively. 
 
Thus, with reference to statistics of the Higher Education 
Department of Management Training and Scientific 
Research, only 5864 engineers are trained while the rest is 
made up of laureates with similar training. The Ministry of 
Higher Education, Scientific and Technical Research as the 
national strategy for research undertake other strategies in 
2025 and the national priority research 2009-2012. For the 
latter strategy, reviewing enroll program shows that the 
priority given to agriculture, based on the quantitative 
criterion of its significant contribution to GDP, improves the 
quality of life, participates in the environmental 
conservation and sustainable development, amphasis 
interest in biotechnological, socioeconomic and cultural 
development. We stress the importance of the routes set by 
this strategy because of its contribution to the development 
of human capital, as suggested by our model given the 
elastic relationship between final consumption and the 
development of these assets. [14] However we believe that 
efforts, in scientific research and in this case the expenditure 
on R & D, are not operated efficiently. 
 
4. Conclusions: 
 
FDI to Morocco contribute to the development of human 
capital in the areas of research. However, the contribution of 
these investments remains minor. 
While our model has an important external validity and 
reliability, it is annihilated by a set of limits. The first 
concerns the failure to take into account certain economical 
dimensions such as: the exchange market, foreign trade and 
legal and institutional framework. Measurement of certain 
concepts was rough because of the small number of 
secondary information providers. Finally, a limit concerns 
the testability of our theoretical research model that 
confronts the empirical data from a single economy and 
limited data. 
We suggest to future researchers in this area, to test the 
robustness of our theoretical model in other similar contexts 
in Morocco, especially as we invite them to include other 
economic dimensions. Furthermore, we highly recommend, 
improving the test conditions of this model, enriching the 
reliability of measurements by the choice of relevant 
variables and more by increasing the number of 
observations. 
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