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Abstract 
In this study, we investigated the nexus that exists between investment in energy and its determinants for a 

randomly selected countries in sub—Saharan and North African countries. To account for heterogeneity in 

these countries, we adopted the one-step diff-GMM technique. Our results showed that for the sub-Saharan 

African countries, government debt and size have positive impact on investment in energy; while trade 

openness, aids given to government, protection of private right, tax compliance, level of development and 

market size are negatively related to investment in energy. However, for the North African countries, trade 

openness, debt, aids, protection of private right, tax compliance are negatively related to investment in energy 

but level of development has positive relationship. Thus, we conclude that government motivating factors are 

negative determinants of investment in energy in North African countries, but positive determinants in sub-
Saharan African countries. 
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I. Introduction 
The Africa’s experiences in public private partnerships (PPP) initiatives have rather left much to be 

desired as the region is still lagging far behind the global infrastructural standards. These countries still struggle 

with the problem of infrastructural retardations, despite series of policy efforts coupled with the surge of aids 

and other revenues that flows into the region. For instance, available data from World Bank database revealed 

that, the world economic forum report on quality of port infrastructure rated Sub-Saharan Africa (excluding high 

income) 3.51 in 2007, 3.81, 3.68 and 3.34 in 2010, 2013 and 2015, respectively (1=extremely underdeveloped to 

7=well developed and efficient by international standards). The region’s rating in quality of port infrastructure 

however declined to 3.30 in 2017.  

Nonetheless, Public-private partnerships have evolved as principal component of capital formation to 

developing and transition economies in recent times (Oyedele, 2012). In recognition of this fact, many 

governments of African countries have actively made series of policy efforts and undertaken a wide range of 
policy reforms to strengthen public-private partnerships predominantly in investments in infrastructure. 

Consequently, the entire region has been undergoing a remarkable increase in public-private partnerships 

projects, though, its share of global public-private partnerships investments in infrastructure are declining 

(World development indicators of the World Bank, 2019). 

Mona, Jean-Francois and Etienne (2006) confirm that highly indebted countries with rising aggregate 

demand and market size commonly adopt PPPs. The study also found that, macroeconomic stability is critical 

for PPPs. The study further revealed that, private involvement in PPP projects are subject to the anticipated 

marketability, the nature of the required technology, as well as the extent of “impurity” of the goods or services 

involved in the project implementation. AbdulGaniyu, Abdullahi, Noor, Abdullah, Mahmoud and Dabo (2013) 
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said that corruption in government was the major obstacle slowing down the adoption of PPP in developing 

countries.  

Furthermore, Adegboye and Alimi (2017) examine the determinants of public-private-partnership, and 

confirm a long run relationship between PPP investment and its determinants. The work of Fabi and Awolesi 

(2019) on public-private-partnership highway projects, revealed that excessive risks associated with public-

private-partnership projects is the most significant factor encumbering the implementation of public-private-

partnership highway projects. 

In Sub-Saharan and African countries, there is an urgent call for a review of the practice of the PPP’s 

ideology and the inherent factors influencing the choice and size of these infrastructural investments’ 

partnerships projects in the regions. It is against this backdrop that, this study aims to examine the determinants 
of public-private investments in energy with significant testament from Sub-Saharan and North African 

countries based on panel modeling. The rest parts of this paper are structured as: literature review, data and 

method, results, conclusion and recommendations. 

 

II. Literature Review 
there are limited research materials showing a concrete theoretical establishment on the direct causal linkage 

between PPP projects and their determining factors. However, a careful study on the relationships between the duo can 

be done by economic and academic connoisseurs. Because of this peculiar theoretical scarcity, the only 

participating model having relevant theoretical bearing with the subject matter is the approach advanced by 

Farquahason, De Mastle, Yescombe, and Encinas (2011). This will be discussed in the next section.  
 

PPP Delivery Model  

Basically, the PPP Delivery Model was fallout of the efforts of the Canadian Council for PPPs (2011) 

as well as UN-Habitat (2011).In the submission of Farquahason, De Mastle, Yescombe, and Encinas (2011), 

There is a wide range of probable organizational models that can explain the mechanisms through which PPP 

projects can be successfully executed. However, the most celebrated and widely acknowledged models are 

displayed in Figure 5.  

Essentially, these PPP delivery models encapsulate the extent of public-private involvement and risks 

apportionment between the public and the private partners.  The strategic grouping of several PPP activities into 

user-fee as well as accessibility-oriented partnerships was carried out in the study of Farquahason, De Mastle, 

Yescombe, and Encinas (2011). 
Under the user-fee PPP arrangement, the government through its representative offers the legal 

privilege to a private firm for the purpose of building (or expanding, or renovating), carrying out maintenance, 

operating, and financing an infrastructure investment project with government ownership. The private firm in 

turns retrieves its invested capital and returns by leveling some charges on members of the public who utilize 

such government owned assts. These charges are referred to as user-fees or user-charges in PPP investments. 

Hence, the private firm takes the full responsibility of the public demand risk as well as the finance, design, 

construction and operation related risks. 

On the other hand, in the case of the availability-oriented PPPs, the private firm also takes the 

responsibility of building, designing, financing, operating, rebuilding, and maintaining the required projects. 

However, the government (not the final consumers), pay all financial obligations to the private firm for building, 

designing, financing, operating, rebuilding, and maintaining the projects owned by the public sector authority.  
These financial obligations are usually settled at the point when the services are readily available for 

consumption. Figure 5 presents the various PPP delivery representations. Nevertheless, this is not an exhaustive 

entry due to the extreme dynamics of the PPP procedure in addition to the ever-changing circumstances that 

determine their existences and specific sizes (Nehemiah, Maren and Akande, 2016). 
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Figure 1: Illustration of PPP Delivery Models (proposed by the Canadian Council for PPPs, 2011; UN-

Habitat, 2011). 
 

(a). Design-Build: Under this method, the public sector representatives liaise with the private firm for the 

purpose of designing and building an investment project in line with the government performance guidelines. In 

the period of construction, the general contractor/sub-contractor executing the project is checked and inspected 

by the government representatives and subsequently, the government takes over the ownership right and then 

takes full responsibility of the operation and maintenance of the completed project, having paid the private 

partner in full (UN-Habitat, 2011).  

The payment and ownership transfer are normally done afterward the defect’s liability retention phase. This PPP 

approach has been subject to intense criticism as the idea of Design-Build is perceived to be outside the PPP 

scope (UN-Habitat, 2011). This, borders essentially on the simple fact that the role of the private partners does 
not go beyond design and build (The City of Calgary, 2008).  

However, this approach has been promoted by the European Commission (2003) with the perception that an 

appropriate PPP model encapsulates a cooperative effort between the private partners and the public sector 

players or their representatives. This is a procedure for transferring or sharing risks and responsibilities among 

the concerned parties.  

(b). Finance-Only: a private firm under this finance-only is usually a financial services firm, with the 

responsibility of funding an investment project directly or employ other financing styles like bond issue or long-

term leasing option. The private firm is solely responsible for financing the construction or extension of the 
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scope of a public project. This private partner also has the legal right to carry out operations on the facility 

subject to government oversights. 

Also, as Idris, Kura and Bashir (2013) averred, this company often serves as the developer is entitled to some 

future income that may be earned by way of collecting user fees. Since the financial responsibilities and risks 

are all burn be the private consortium, any attempt to delay the financing of the project against the approved 

timelines can cause it to incur extra costs in the form of longer-term debts. Consequently, it borders heavily on 

the private firm to achieve speedy implementation of the project so as to guarantee early delivery of the required 

project and services at the appropriate time (Idris, Kura and Bashir, 2013).  

(c). Operation and Maintenance Contract: this PPP model encapsulates wide-ranging service activities 

that include all of the management and operational elements of the public facility or service provider. Granting 
the fact that, the eventual responsibility of providing the required service rests with the government and its 

representative, the day-to-day management control and authority rests with the private consortium. The 

operation and maintenance contract restricts the role of the private firm only to the operation and maintenance of 

the facility while the public sector reserves the exclusive ownership of the facility.  

The advantage of these contracts is that they often offer a good prospect for improved future private entity 

participation and collaboration in the provision of public service delivery. This is more unique in some sectors 

witnessing transition from public ownership of long-term assets where prevailing controlling and legal contexts 

may not permit better private sector commitments. Though, the approach has its own short coming as the 

procurement process decreases public control over the facility in question. Also, this jeopardizes the ability to 

easily meet the varying demand for public utilities (British Columba, 1999).   

(d). Design-Build-Finance: this another PPP delivery model that entails the public entity contracting a 

private firm with the aim of designing, building and financing a long-term investment asset where such 
obligation of the private sector player terminates at the point of completion. The public entity however claims 

the ownership rights and exercises the legal power over the operation of the facility.  

The design, construction and financing risks and responsibilities solely rest with the private firm. The associated 

payment for the contract is contingent upon the successful accomplishment of the contract. Thus, the private 

consortium takes responsibility for risks related to unwarranted time and cost overrun. This method is slightly 

different from the Design-Build for the singular reason that, the private firm takes the risk of financing the 

facility pending the successful completion and ownership rights transference of the project to the public sector.  

(e). Design-Build-Finance-Operate (DBFO)/Design-Build-Finance-Operate-Maintain (DBFOM): The 

activities under these PPP delivery models entail a private firm taking the responsibility of designing, building 

and financing an investment project. The private sector partner also has the legal rights to operate the facility 

subject to a long-term agreement after which the government takes over the final ownership of the asset (UN-
Habitat, 2011).   

This implies that, the initial ownership rights are wielded to the private partner in the course of the indenture. 

The long-term period of agreement is to enable the private sector partner to recoup the amount invested with the 

aid of public subvention.  The Design-Build-Finance-Operate necessitates that, the private firm will operate the 

asset for the contract duration. The attribute of the Design-Build-Finance-Operate-Maintain are analogous to 

those of Design-Build-Finance-Operate agreements. However, the only variance factor is that, in the case of 

Design-Build-Finance-Operate, the private firm takes charge of managing the facility after implementing the 

design, construction, finance and operation activities of the project.   

(f). Build-Own-Operate (BOO)/Build-Own-Operate-Transfer (BOOT): In these PPP delivery models, 

the private consortium takes full responsibility for the financing, building, ownership and operation of the 

project outcomes perpetually. The role of the public partner, as The City of Calgary (2008) rightly submits, is 

limited to regulatory activities only. In the case of the Build-Own-Operate-Transfer contract, the private firm 
takes the responsibility for the design, financing, building, ownership and operation of the asset, while charging 

a user fee for a certain time period after which the public sector entity reclaims the final ownership rights of the 

facility. 

The key distinction between the Build-Own-Operate and Build-Own-Operate-Transfer is that, in Build-Own-

Operate agreement, the private firm has the right over the ownership and operation of the investment project for 

a life time whereas in the Build-Own-Operate-Transfer, the private firm reserves the exclusive right over the 

ownership and operation of the facility for a specified period of time. However, the investment risks are burn by 

the private firms in both delivery models.  

(g). Concession: under this PPP delivery model, a public entity contracts a private sector firm for the 

purpose of designing, building, financing and operating the asset. Under concession arrangements, the private 

sector partner recoups the funds spent for both initial project activities and subsequent operational outlays 
(European Commission, 2003). 

The X-efficiency/Inefficiency Theory  

The X-efficiency/Inefficiency theory is another related theoretical view relating to PPP arrangements. 

Essentially, the rationale for the enhancement of the delivery of public services is explicated in the works of 
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Engel, Fischer, and Galetovic (2013) as well as Iossa and Martimort (2015). According to these scholars, 

economic efficiency stems from the optimal distribution of resources with the aim of promoting the welfare of 

the citizenry. 

Nevertheless, sequel to frequent government ineptitude and recurring policy miscarriages, market 

failure-oriented risks in emerging economies is higher than those in the industrialized nations. Consequently, 

after the 1980s, there have been significant policy shift from intense government participation the provision of 

public facilities to mere regulatory activities. This is achieved by promoting public-private sector collaboration 

in the provision of long-term public utilities.  This form of collaboration facilitates the allocate efficiency and 

further inhibits the x-inefficiency in the system (OECD, 2008; Béland, Rocco, & Waddan, 2016).   

Vining and Boardman (2008) also, due to the fact that, government often involves itself in numerous 
activities requiring certain professional proficiency or experience coupled with the strong monopoly of the 

public-sector bureaucracy. This phenomenon of make the government to be susceptible to technical inefficiency 

(also referred to as X-inefficiency).  

These X-inefficiencies are often occasioned by both distortionary government interferences and states 

heterogeneous organizational arrangements with high bureaucratic proclivity. Thus, this theory explains that, 

public-private partnerships are essential to mitigate the occurrence of X-inefficiency in public sector. Also, 

public-private partnership enables the government to respond to market forces with a view to achieving greater 

competitive (Mohammed, 2019). 

Bikram, Jongsu and Birku (2019) used Telecommunication, Transportation, and Water and sewerage 

management as the dependent variables while, the independent variables in the study include, total reserve (log), 

GDP per capita, population (log), ODA per capita, experience and government effectiveness. The result 

revealed that, nations are likely to be involved in telecommunication projects, followed by the energy and 
transportation and water projects. Water is one of the least preferred sectors among the four major infrastructure 

sectors provided by the PPI database of the World Bank. 

Finally, the study of Obi-Anike, Abomeh and Okafor (2020) employed proxies such as Public Private 

Partnership as the dependent variables while, the independent variable in the study was Infrastructural 

Development. The empirical outcome revealed that, public private partnership correlated positively and 

significantly with infrastructural development in Abuja. The study further submitted that, there is an imperative 

necessity to adopt the Public-private partnership approach for infrastructural expansion in Abuja, Nigeria. 

From the above discussion, it could be realized that, a few studies have been carried out on the 

determinants of public private investments in infrastructure. However, it can be deduced from all possible 

investigations that, recent studies such as Abdul Ganiyu, Abdullahi, Noor, Abdullah, Mahmoud and Dabo 

(2013), Fabi and Awolesi(2019) and Obi-Anike, Abomeh and Okafor (2020) employed primary survey data. 
This current study will therefore employ secondary data on the variables to be utilized for empirical analysis. 

Thus, the scope of this study will be stretched to a coverage span of 24 years (1995 to 2018) for eleven (11) sub-

Saharan Africa countries. 

Also, while studies of Mona, Jean-Francois and Etienne (2006) adopted the ordinary least squares, 

generalized least squares, poisson, tobit, random effect tobit, ordered probit, ordered logit, negative binomial 

and zero-inflated poisson, while study of AbdulGaniyu, Abdullahi, Noor, Abdullah, Mahmoud and Dabo (2013) 

utilised the Analysis of Variance (ANOVA)/Factor Analysis.  

Furthermore, Adegboye and Alimi (2017) employed the Autoregressive Distributed Lags estimation 

and the bounds testing approach, while Fabi and Awolesi (2019) adopred the Kruskal-Wallis Approach was 

adopted for the study. In addition, Bikram, Jongsu and Birku (2019) used the multiple discrete-continuous 

extreme value (MDCEV) model, while study of Obi-Anike, Abomeh and Okafor (2020) adopted the Pearson 

Correlation. However, this present student will be exceptionally unique with the choice of the Generalized 
Method of Moments (GMM) as the method of data analysis. 

 

III. Data and Methods 
 Data 

The study employs dynamic panel data. The data are collected on investment in energy, aids, 

government size, tax compliance, protection of private right, market size, the level of development, debt and 

trade openness from World Bank site (http://wdi.worldbank.org). The data are raw annualized data spooning 

over 2000 to 2018. The inherent trends are removed by logging. So basically, the data are logged data over the 

above specified period. The time dimension of the data is 18, while the individual dimension is 14 and 4 units 
for sub-Sahara Africa countries and North Africa countries respectively. This gives total observations of 252 

and 72 for each group. 
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Methods 

 

Model Specification 

Following the study of Adegboye and Alimi (2017), the models specification for this study are presented below.  

1 2 3 4
lo g lo g lo g lo g lo g

i t i t i t i t i t
in v e n e r to p d e b a id g s i          

                      
5 6 7 8

lo g lo g lo g lo g
i t i t i t i t i t

p r ta c m le d e v m rk s i e                                          1

  

Where: invener is investment in energy, top is trade openness, deb is debt, aid is aids given to government, pr is 

protection of private right, tacm is tax compliance, ledev is the level of development, gsi is government size and 

mrksi is market size e is the error or the disturbance term. 

 

IV. Empirical Results 
Descriptive Statistic Results 

The descriptive statistics of the stated variables under investigation in this study was conducted. This is to 

observe the behavior or characteristics of the specified variable and make them fit for regression analysis. In 

table 4.1, the approximated values of these statistics are presented.  

 

Table 4.1 

Descriptive Statistics for sub-Sahara Africa Countries 

 
Note: loginvener, logtop, logdeb, logaid, loggsi, logpr, logtacm, logledev and logmrksi are investment in energy 

trade openness, debt, aids given to government, government size, protection of private right, tax compliance, 

level of development and market size respectively 

Source: Output from E-view 
 

As shown from the above table the first descriptive statistic of the variables used for sub-Sahara Africa 

countries with investment in energy as the dependent variable. The mean value of investment in energy, aids 

given to government, debt, government size level of development, market size, tax compliance, trade openness 

and protection of private right respectively. All the variables excluding trade openness have positive mean 

value. The variables with positive mean value have tendency to increase thereafter. Market size has the least 

Standard deviation value among the other variables while tax compliance is the variable with the highest 

standard deviation. That it is the most volatile variable among the other variables. The skewness values are 

approximately 0.07, -0.21, 0.47, -0.16, 0.49, -0.18, -1.86, 0.46 and 0.57 for investment in energy, aids given to 

government, debt, government size, level of development, market size, tax compliance, trade openness and 

protection of private right respectively. Investment in energy, debt, level of development, trade openness and 

protection of private right are positively skewed, others have negative skewness value. The kurtosis value of the 
variables investment in energy, aids given to government, debt, government size, level of development and trade 

openness have kurtosis value lesser than 3 making them to be platy kurtic in nature. However, market size, tax 

compliance and protection of private right kurtosis values are larger than 3 that is to say they are leptokurtic. 

The probability associated with the Jarque Bera statistics is approximately greater than 5 percent for all the 

variables except tax compliance which has a probability value less than 5 percent alpha value. In this case it is 

the only variable that its series does not follow a normal distribution.  
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Table 4.2 

Descriptive Statistics for North Africa Countries 

 
Note: loginveng arelogtop, logdeblogaid, loggsi, logpr, logtacm, logledev and logmrksi are investment in energy 

trade openness, debt, aids given to government, government size, protection of private right, tax compliance, 

level of development and market size respectively. 

Source: Output from E-view 
 

Table 4.3 shows the descriptive statistic of the data relating to North Africa where investment in energy 

is the explained variable. The mean value of investment in energy, level of development, market size, and tax 

compliance, protection of private right, government size, debt and aids given to government are positive. But 

trade openness has a negative mean value that is it. Tax compliance has the highest standard deviation. The 

skewness value for trade openness is approximately 1.53. This variable is positively skewed, indicating that it 

value is less than the means value also there is greater number of smaller values in the series of this variable. 

The remaining variables has negative skewness value this implies that there is a greater number of larger values 

in the series of these variables. All the variables has positive kurtosis value which connote that their distribution 

has heavier tails and a sharper peak than the normal distribution. The Jarque-Bera statistic which is a goodness 

of fit test is used to determine whether or not the null hypothesis of the series follows a normally distributed 
random process. This can be seen from the probabilities of the Jarque-Bera test. From the above table, it is seen 

that the series of almost all the variables follow a normal distribution pattern.  

 

Inferential Statistic Results 

The following tables present the results of the causal relationship between PPP investment in energy and its 

determinants.      

 

Table 4.3 

One-Step Difference GMM Regression Result for Sub-Sahara Africa Countries 
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Note: loginvener is investment in energy in the log form and it is the regressand, logtop, logdeblogaid, loggsi, 

logpr, logtacm, logledev and logmrksi are trade openness, debt,aids given to government, government size, 

protection of private right, tax compliance, level of development and market size respectively and they are the 

regressors. 

Source: Author 

 

As shown in the above table the One-Step Difference GMM result for Sub-Sahara Africa countries 

using investment in energy as the dependent variable. As seen in the table, the coefficient of investment in 

energy at lag 1, trade openness, debt, aids given to government, government size, protection of private right, tax 

compliance, level of development and market size are approximately -0.77, -6.29, 8.29, -4.86, 0.39, 0.40, -
0.001, 3.13 and -22.25 with associated probability value of approximately 0.00, 0.30, 0.02, 0.07, 0.45, 0.29, 

0.99, 0.51 and 0.24 respectively. These results imply that only government debt and government size that can 

positively determine the level of public private partnership in investment in energy. Government debt and aids 

given to the government has a significant influence on investment in energy. Trade openness, aids given to 

government, protection of private right, tax compliance, level of development and market size have an inverse 

relationship with investment in energy. Notwithstanding, the probability values of these variables reveal that 

they are not significant at 5 percent level of significance except aids given to the government, which is 

significant at 10 percent. The post estimation test results show that the coefficient of the first order 

autocorrelation is larger than the coefficients of the second order autocorrelation (AR) in this model. The 

associated probability value for first order autocorrelation is greater 5 percent, meaning that there is no presence 

of serial correlation, similarly, that of the second order is also larger than 5 percent, showing that there is no 

serial correlation between the instruments and the disturbance term in the absence of the heterogeneity. The 
Sargan test in this model has a very low probability value of 0.02, proposing that the instruments of the model 

are invalid.  

 

Table 4.4 

One-Step Difference GMM Regression Result for North Africa Countries 

Variables   Coef.      Std. Err.       Z-value     P-value   

Loginveng(-1)  0.2562498    2.93e-09   8.7e+07    0.000        

logtop   -4.408714    1.92e-08  -2.3e+08    0.000       

logdeb   -1.073191    1.65e-08  -6.5e+07    0.000       

logaid   -1.299588    2.04e-08  -6.4e+07    0.000       

logpr   -1.778267    1.59e-08  -1.1e+08    0.000       

logtacm   -0.1022159    2.80e-09  -3.7e+07    0.000      

logledev   2.662056    9.22e-08   2.9e+07    0.000        

cons   34.12702    2.96e-07   1.2e+08    0.000      

Note: loginvener is investment in energy in the log form and it is the regressant and, logtop, logdeblogaid, 

loggsi, logpr, logtacm, logle dev and logmrksi are trade openness, debt, aids given to government, government 

size, protection of private right, tax compliance, level of development and market size respectively and they are 

the regressors. 

Source: Author 

 
Table 4.4 above presents result for North Africa countries using investment in energy as the explained 

variable. The coefficient of investment at lag one, trade openness, debt, protection of private right, tax 

compliance and level of development are approximately 0.26, -4.41, -1.07, -1.30, -1.78, -0.10 and 2.66 

respectively. Investment in energy at lag one and level of development are positively related to investment in 

energy. The remaining explanatory variables are negative but significant determinants of public private 

partnership. Whenever government receives aids from either foreign or local sources, there will be enough 

resources at the disposal of the government to single handedly finance its activities. In the other way round 

when tax payers are not complying with the payment of tax. The revenue that the government will get would be 

low. Thus, it will need the partnership of private individuals. 

 

Comparative Analysis of the Determinants of PPP in sub-Sahara and North African Countries 
The results of the analysis conducted on sub-Sahara Africa countries and North Africa countries show 

that all the determinant of PPP were significantly related to the explained variable investment in energy in North 

Africa countries. However, only aids given to the government and debt have significant relationship with 

investment in energy. Also past investment in energy has a negative effect on current investment in energy in 

Sahara Africa countries. Meanwhile, past investment in energy can positively be used to determine current 

investment in energy in North Africa countries. Finally, it is reveal that the level of development is a positive 



Determinants of PPP in Energy: A Comparison between Sub-Saharan and North African Countries 

DOI: 10.9790/5933-1302051322                                 www.iosrjournals.org                                            21 | Page 

determinant of public private partnership in investment in energy in North Africa countries. While in sub-Sahara 

Africa countries level of development is negatively impacting investment in energy. 

 

V. Conclusion and Recommendation 
This study has provided empirical stance on the determinants of PPP in energy for a randomly selected 

sub-Sahara and North African countries. In respect to the major findings of the study, we conclude that in sub-

Sahara Africa countries all the private motivating and environmental factors are negative and insignificant 

determinants of investment in energy. In the same vein two of the government motivating factors, such as, 
government aids and tax compliance have negative impact on investment in energy. Trade openness and 

government size has positive influence on investment in energy. However, in North Africa, trade openness, aids, 

debt and protection of private property right are indirectly but significantly related to investment in energy. 

Conversely, level of development drives investment in energy positively in North African countries. Therefore, 

we recommend that the private investors in these countries should work in partnership with their government to 

finance its investment on energy and government should put in place some polices to protect private property 

right as this will encourage the private individuals to participate in governments’ projects.  
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