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Abstract  Public-Private Partnership (PPP) is an important way to solve the capital shortage of infrastructure construction. However, the history of PPP in African countries is not long and it is still in the stage of exploration. The PPP investment in infrastructure projects is at a high risk. To this end, it is necessary to study the existing PPP projects in African countries and explore the factors that contribute to the success of the project. This study use data from 552 PPP infrastructure projects between 2002 and 2016 in African countries to research the impact of PPP project risk structures from Institution Quality and Multilateral Financial Institution Support. We find out that Institution Quality and Multilateral Financial Institution Support influence the success of PPP by directly influencing private sectors’ risk sharing. And further, Multilateral Financial Institution Support is positive factors to private sectors during choosing risk structure. And Institution Quality of the investment destination has mixed impact on the degree of private sectors’ risk sharing in PPP projects, especially, increased rule of law, higher bureaucratic effectiveness, stronger control over corruption and better support to private sectors’ development are more likely to encourage private entities to shoulder more risks within the partnership, however, the democracy level of countries presents the contrary effect.
Key words  Public-Private Partnership (PPP), Institution quality, Multilateral financial institution support, African countries

1 Introduction

In recent years, African economy developed rapidly and infrastructure construction has been the main promotion of Africa economy growth. According to a prediction of IMF Global Macroeconomic Report (2009), The average annual rate of economic growth of Africa country will be 6% in 2010-2040, which means that the GDP of African countries will increase to six times. The sustainable economic growth will rapidly expand the demand of infrastructure. Traditionally, most of the infrastructure construction funds come from financial fund. But after the global financial crisis, developed economies have been under pressure of fiscal deficit and government deleverage. And the financial system of developing economies can’t meet the fund demand of infrastructure in the future. At the same time, The existing international financial markets and relevant international organizations cannot provide sufficient support for this (Demirag and Khadaroo, 2011).[1] Considering these, financial innovation is the important way to solve the problem of infrastructure fund shortage, which is more important to financial fund-shortage African countries. From 1970s, some economies have begun to explore the introduction of private capital into infrastructure projects ,among that, Public-Private Partnership (PPP) is considered as the best way to solve the infrastructure fund shortage problem (Head and Georgiou, 2011).[2] IMF Department of Africa also note that PPP is an important model to solve the problem of Africa infrastructure construction.[3]
Infrastructure construction is not only the urgent need for Africa to seek economic take-off and structural transformation but also China’s advantage and experience. At present, China is in a transition period of economic structure where need investment transfer and upgrading, and there is a broad scope for cooperation in infrastructure construction in Africa. However, China doesn’t have a long history of PPP projects and it is still in the exploration stage. There will be a great risk of blindly developing the African infrastructure PPP project. Considering this, it is necessary to study the existing PPP projects in African countries and provide experience for the successful cooperation in the next phase of China-Africa infrastructure projects. In addition, to effectively promote ‘the Belt and Road’ initiative, China has been proposed to establish Asian Infrastructure Investment Bank. Although most literatures have demonstrated the necessity of its establishment, there is little literature to analyze the effect of such multilateral financial institutions on the effectiveness of PPP projects. To do this, this study use data from 552 PPP infrastructure projects between 2002 and 2016 in African countries to research the impact of PPP project risk structures from institutional quality and multilateral financial institution support.

2 Literature review and research hypothesis

2.1 Literature review

PPP is a contractual arrangement, which is public-private partnership, risk-sharing and revenue-sharing (Quiggin, 2005; Iossa and Martimort, 2015).[4] Lopes and Caetano (2015) summarized the characteristics of PPP projects as Tasks Bundling, risk transfer and long-term contract.[5] Given the long-term trait of the PPP project, Martimort and Straub (2016) believed that the PPP contract design should take moral hazard, limited liability, and non-reversible constraints into account.[6] Private capital can choose different PPP risk structure based on the economic and institutional environment. At the same time, the government departments can also adopt different incentive mechanisms to give the PPP project some flexibility (Bing et al., 2005; Shen et al., 2006). Considering this, the core of studying PPP is researching the risk structure of PPP project and different risk structure design means different private capital participation degree.

The success of PPP projects reflects the risks of PPP projects (Thomsen, 2005; Corielli et al., 2010). The risk of PPP project can be divided into two aspects: endogenous risk and exogenous risk. The endogenous risk comes from the project, which private capital can control in a certain range by some certain means (Lopes and Caetano, 2015), as the exogenous risk comes from the economic and political environment (de Jong et al., 2010; Sharma, 2012).[7]
Hammami, Ruhashyankiko and Yehouse (2006) proposed that the successful experiences of PPP projects will significantly affect a new PPP project in one region. They think past successful experiences to some extent is a kind of public signal to show that the local government and private capital have good experience of cooperation, which is very important to a new PPP project. In later studies, Galilea and Medda (2010), Iossa and Martimort (2011) also found that one region that have experienced successful PPP projects will have a better chance of success in developing new PPP projects, and thus a region that have experienced failed PPP projects may face a greater risk of failure when launching new PPP projects.[8]
Some scholars believe that the characteristics of PPP projects will also affect the effectiveness of PPP projects. Bing et al. (2005) proposed that the number of private investors in PPP projects will affect the effectiveness of PPP projects.[9] Galilea and Medda (2010)  and Percoco (2014)  proposed that the risk structure of PPP project is the key factor to influence the effectiveness of PPP projects. Schepper et al. (2015) and Lopes and Caetano (2015) believed that the project cycle and project investment amount are negatively correlated with the success probability of PPP projects. As to exogenous risk of PPP projects, the institutional quality is the key variable affecting the effectiveness of PPP projects. Using the data published by world bank, Galilea and Medda (2010) and Sharma (2012) found that the institutional quality has a significant impact on the success and failure of a PPP project. Also Banerjee et al. (2006) and Panayides et al. (2015) use data published by ICRG to testify that there is a significant negative correlation between the institutional quality in PPP project host country and the success rate of PPP projects.[10]
The external financing channels of a PPP project will also have an impact on the effectiveness of the project. Estache (2004) found that the participation of non-profit international financial institutions (such as the World Bank, Asian Development Bank) can enhance the success rate of PPP projects.[11] Galilea and Meada (2010) found that the success rate of the PPP projects will increase significantly as the PPP financing is supported by Multilateral Financial Institutions. In addition, the economic environment of the host country can also affect the effectiveness of the PPP projects.[12] Hammami (2006)  believed that the macro-economic conditions and opening degree of PPP project host countries have a significant positive correlation with the success rate of the project.

2.2 Research hypothesis

The lack of relevant information often leads to defaults or renegotiation in the construction and operations of a PPP project (Menzes and Ryan, 2015). However, the previous successful experience is a kind of public signal that the PPP project host region has good success experience. And the private sectors will prioritize the cooperation with these experienced governments. If a region has more PPP successful experience, then the success rate of PPP projects with the government will be higher; on the contrary, if a region has failed PPP projects or has no PPP experience, then a PPP project may face a greater risk. Therefore, hypothesis 1:

Hypothesis 1: For African countries, the successful probability of a new PPP project is positively correlated with successful experience of post PPP projects.

PPP is a contractual arrangement of public-private partnerships, risk-sharing and revenue-sharing. Iossa and Martimort (2015) believe that the risk structure of PPP projects reflects the degree of risk that transfer from public sectors to private one. Private sectors will also choose the degree of risk sharing based on the project information and characteristics. Typically, private sectors need to strike a balance between risk-taking and earnings. Corielli (2010) believed that private sectors may have a subjective will to increase the risk sharing level to obtain higher yield level, which would increases the probability of failure of a PPP project.[13] Therefore, hypothesis 2: 

Hypothesis 2: The more risk the private sectors will to take in PPP projects, the more likely the project will fail.

A high institutional quality can reduce the transaction cost and political risk of private sectors in PPP projects. In general, a high institutional quality means the government could control corruption and has a stable political, high rule of law, effective administrative capacity. Therefore, before choosing a PPP project, private sectors would assess whether the government that the project location have enough credible commitment to safeguard the PPP project progress. Galilea and Medda (2010) believed that institutional quality is positively correlated with the risk sharing in PPP projects. However, in terms of the impact of democracy, Hammami et al. (2006) and Panayides et al. (2015) showed that the degree of democracy in the project site was positively correlated with the degree of private sector participation.[14] But these documents all use the PPP projects in developed countries and the degree of “democracy” was evaluated by a standard with political system in developed countries, which may be not suitable in developing countries on the African continent. More importantly, there has been controversy whether democratic decentralization and government centralization are more helpful to the availability of public goods or services. Jia kang (2015) believes that a certain degree of concentration of government resources and power can increase government mobilization and action in developing countries. And this will reduce the uncertainty risk and transaction cost of the PPP projects, and create more incentive for private sectors to participate PPP projects. Therefore, hypothesis 3 and hypothesis 4:

Hypothesis 3: The ability of a government to control corruption, stable political, high rule of law and effective administrative capacity is positively correlated with the willingness of private sectors to participate in a PPP project.

Hypothesis 4: The degree of government democracy in PPP projects site is negatively correlated with the degree of participation of private capital.

Private sector usually fails to form effective supervision and restraint to public sectors, which often leads to fail in a PPP project. In the design of PPP project risk sharing mechanism, the support of multilateral financial institutions can help private sectors effectively control the risk of participating in a PPP projects. This is because multilateral financial institutions often bring together funds from different private sectors and on the behalf of a government to negotiate with public sectors in a PPP project. The multilateral financial institutions have a strong influence to urge the public sectors to carry out the project successfully. Therefore, hypothesis 5:

Hypothesis 5: In PPP projects, the support of multilateral financial institutions can enhance the risk sharing of private sectors.

3 Data and research methods

3.1 PPP project data

The Private Participation in Infrastructure (PPI) database is found by World Bank as the most influential project, which includes information on the participation of social capital in 139 countries around the world in infrastructure construction. In this paper, we selected all the data from 53 countries of the African continent from 2002 to 2016 in the PPI project database, as shown in Table 1 below.

Table 1  Sample of countries by income

	Country
	Income Level
	Country
	Income Level
	Country
	Income Level
	Country
	Income Level

	Algeria
	UM
	Côte d’Ivoire
	LM
	Madagascar
	L
	Sierra Leone
	L

	Angola
	UM
	Djibouti
	LM
	Malawi
	L
	Somalia
	L

	Benin
	L
	Egypt, Arab Rep.
	LM
	Mali
	L
	South Africa
	UM

	Botswana
	UM
	Eritrea
	L
	Mauritania
	L
	South Sudan
	LM

	Burkina Faso
	L
	Ethiopia
	L
	Mauritius
	UM
	Sudan
	LM

	Burundi
	L
	Gabon
	UM
	Morocco
	LM
	Swaziland
	LM

	Cameroon
	LM
	Gambia, The
	L
	Mozambique
	L
	São Tomé
	LM

	Cape Verde
	LM
	Ghana
	LM
	Namibia
	UM
	Principe
	LM

	Central African Rep.
	L
	Guinea
	L
	Niger
	L
	Tanzania
	L

	Chad
	L
	Guinea-Bissau
	L
	Nigeria
	LM
	Togo
	L

	Comoros
	L
	Kenya
	L
	Rwanda
	L
	Tunisia
	UM

	Congo, Dem. Rep.
	L
	Lesotho
	LM
	Senegal
	LM
	Uganda
	L

	Congo, Rep.
	LM
	Liberia
	L
	Seychelles
	UM
	Zambia
	LM

	Zimbabwe
	L
	---
	--
	---
	--
	---
	--


Source: Private Participation in Infrastructure Dataset.

Note: UM is short for Upper Middle; LM is short for Lower Middle; L is short for Low.

Specifically, the database mainly contains the following information in the PPP projects: (1) Financial Closure Year; (2) Project Status; (3) Type of PPI / Subtype of PPI; (4) Sponsors; (5) Multilateral support; (6) Investment and Period. According to the data of African PPP projects provided by PPI database, the status of PPP project in the research sample is shown in Table 2 below.

Table 2  Project status of samples

	
	Active
	Concluded
	Cancelled
	Distressed
	Total

	Low income countries
	173
	18
	13
	8
	212

	Lower Middle income countries
	162
	13
	7
	8
	190

	Upper Middle income countries
	138
	9
	2
	1
	150

	Total
	473
	40
	22
	17
	552


Source: Private Participation in Infrastructure Dataset.

The PPI database divides the PPP project type into four categories and 12 subclasses according to the project risk exposure level by the private sectors and we constructs the regression dependent variable in Table 3 below. The project type of this study sample can be described in Table 4.

Table 3  Project type and assignment results 

	Project Type
	Management contract and lease
	Brownfield Projects
	Greenfield Projects
	Divestiture

	Typer_leveI
	1
	2
	3
	4

	Project Subtype
	Management contract
	Lease contract
	ROT
	RLT
	BROT
	BLT
	BOT
	BOO
	Merchant
	Rental
	Partial
	Full

	SubType_level
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12


Table 4  Statistical description of PPP project risk structure in samples

	Project Subtype
	Low

income countries
	Lower Middle 
income countries
	Upper Middle 
income countries
	Total

	Management contract
	10
	12
	10
	32

	Lease contract
	3
	6
	0
	9

	ROT
	11
	13
	4
	28

	RLT
	5
	20
	0
	25

	BROT
	4
	13
	6
	23

	BLT
	0
	0
	1
	1

	BOT
	18
	32
	16
	66

	BOO
	36
	32
	79
	147

	Merchant
	92
	47
	21
	160

	Rental
	15
	2
	7
	24

	Partial
	14
	14
	6
	34

	Full
	1
	2
	0
	3

	Total
	209
	193
	150
	552


Source: Private Participation in Infrastructure Dataset.

In addition, this article set the Dummysponsor based on whether there are multiple private sectors participate in the project. When the PPP project contains multiple private sectors, the value is 1, or else is 0. As to Multilateral Financial Institution Support, this article sets the dummy variable MultiLender. When the PPP project is funded by a multilateral financial institution, the value is 1; otherwise, it is 0. 

3.2 Institution Quality data

The quantification of institutional quality is often subjective and difficult to measure. This paper mainly uses the World Bank WGI database, which is comprehensive in researchers and mainly includes six specific indicators to measure institutional quality: Control of Corruption, Voice and Accountability, Political Stability No Violence, Rule of Law, Government Effectiveness, Regulatory Quality. And we set 6 variables respectively which can be seen in Table 5.

Table 5  Institution quality variables

	variables
	indicators
	value range
	meaning

	Corruption
	Control of Corruption
	[-2.5, 2.5]
	To reflect the government ability to prevent, monitor and control its  corruption problems. The larger the number, the stronger the government ability to control corruption.

	Voice
	Voice and Accountability
	[-2.5, 2.5]
	To reflect the degree of democracy in one country. The larger the number, the greater the public’s influence on society。

	Stability
	Political Stability No Violence
	[-2.5, 2.5]
	To reflect one government is disturbed or overthrown by unconstitutional or violent means. The larger the number, the higher the degree of political stability.

	Law
	Rule of Law
	[-2.5, 2.5]
	To reflect the compliance degree of the law, and also reflect the government and public protection of the contract and the protection of property rights. The greater the number, the higher the rule of law.

	Effectiveness
	Government Effectiveness
	[-2.5, 2.5]
	To reflect the quality of a country’s public service. The larger the number, the higher the effectiveness of the public sector.

	Regulation
	Regulatory Quality
	[-2.5, 2.5]
	To reflect the government ability to formulate and implement policies conducive to the development of the private sector. The greater the number, the stronger the government’s positive role in promoting private sector development.


Source: Worldwide Governance Indicators Dataset.
3.3 Control variables

Considering the possible impact of the national income level on the implementation of PPP projects, this paper divides the research sample countries into Upper Middle Income, Lower Middle Income and Low Income under the PPI database. In the first regression equation of the post-study method, this article assigns the countries of these three income levels to 1, 2 and 3 respectively. In the second regression equations, by using the low income group as the base, the dummy variable i_Lower_Middle_Income and i_Upper_Middle_Income is introduced into the model.

The GDP growth rate for the start year of the project will affect the infrastructure demands and the participating enthusiasm of the private sector. Therefore, this paper introduces the GDP growth rate into the regression model.

The openness of the host country will also affect the procedure and result of PPP project. Therefore, we construct the capital open index Open_Index and we have
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Specifically, in order to eliminate the influence of economy in different degrees of openness on the project, this paper selects the lag phase of the capital opening index L_Open as the regression independent variable of the model. In addition, in order to eliminate the influence of time trend, this paper introduces the time control variable i_Year in the regression model, and the time control variable i_Year is 1 in 2002, and so on, it should be 15 in 2016.

3.4 Research method

Based on the research questions, this paper constructs two regression models. The first regression model mainly discusses the influencing factors of PPP project success. The second regression model focuses on the influencing factors of PPP project risk structure. We adopt the Probit model in the first regression, which as follow:
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In this equation, X represents the dependent variable and
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represents the regression coefficient.

It should note that, in order to quantify the influencing factors of the project success more accurately, this paper only chooses three types of items in the research sample: Concluded, Canceled and Distressed. According to the above definition, Concluded is regarded as a success, at this time, the regression dependent variable Status is 1. Cancelled or Distressed are regarded as a failure, at this time, the regression dependent variable Status is 0.

Table 6  Statistical description of variables in Model 1

	Variables
	Observations
	Mean
	S.D
	Min
	Max

	Status
	79
	0.242
	0.335
	0.000
	1.000

	SuccessPPI
	79
	1.612
	1.881
	0.000
	7.000

	NoSuccessPPI
	79
	2.012
	2.115
	0.000
	5.000

	DummySponsor
	79
	0.312
	0.437
	0.000
	1.000

	Investment
	79
	104.666
	397.082
	0.000
	2990.883

	Type_level
	79
	1.926
	0.894
	1.000
	4.000

	SubType_level
	79
	5.320
	3.978
	1.000
	12.000

	Voice
	79
	-0.109
	0.302
	-1.972
	0.402

	Corruption
	79
	-0.692
	0.298
	-1.084
	0.320

	Stability
	79
	-0.908
	0.569
	-2.263
	0.414

	L_Open
	79
	11.131
	11.755
	1.228
	84.198

	Income
	79
	1.658
	0.732
	1.000
	3.000


And the Model 2 focuses on the impact of the risk structure on the success or failure of the PPP project, focusing on what factors will affect the risk structure of the PPP project contract and what factors will affect social capital in participate in the risk degree of the PPP project. Therefore, this paper selects the project status of Operating as the research object, and constructs the second regression model as follows:
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indicates the degree of risk of social capital in the PPP project. According to the above definition, we use variables Type_Level and Subtype_Level to measure the degree of risk of social capital in the PPP project (see Table 3 for specific assignments). The larger the variables are, the higher the risk of social capital in the project is. 
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 represents the variables of institutional quality, including three variables: Voice, Corruption and Stability. Multilender represents the virtual variables of multilateral financial support. Propj represents the PPP project’s own attribute variables, such as multi-party social capital participation variables Dummysponsor, investment amount variables Investment and project cycle variables Period. Control represents the control variables in the model. As mentioned above, regression Model 2 mainly includes income factor dummy variables i_Lower_Middle_Income and i_Upper_Middle_Income, GDP growth rate variables L_GDP_Growth, open degree variables L_Open, and time control variables i_Year.

Table 7  Statistical description of variables in Model 2

	Variables
	Observations
	Mean
	S.D
	Min
	Max
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	513
	1.426
	0.513
	1.000
	4.000

	
[image: image7.wmf]_

SubTypelevel


	513
	5.088
	1.818
	1.000
	12.000
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	513
	-0.524
	0.767
	-1.875
	0.463
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	513
	-0.689
	0.254
	-1.465
	0.547
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	513
	-0.973
	0.407
	-2.440
	1.209
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	513
	0.021
	0.167
	0.000
	1.000
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	513
	0.226
	0.462
	0.000
	1.000
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	513
	649.559
	1108.240
	0.000
	4093.656
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	513
	25.470
	12.483
	1.000
	99.000
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	513
	15.198
	13.013
	0.762
	109.427
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	513
	4.304
	3.182
	1.000
	12.000
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	513
	0.402
	0.383
	0.000
	1.000
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iUpperMiddleIncome


	513
	0.447
	0.394
	0.000
	1.000
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	513
	2.984
	1.480
	-1.500
	5.500


4 Results

The results of Model 1 show as follow. Column 1 of Table 8 analyzes the successful experience of previous PPP projects in the project location, PPP contract risk structure and system quality has impact on the result of PPP project. We also adopt control variables such as intrinsic characteristics of the project and income levels. Regression result shows that The PPP contract risk structure and project success have statistically negative correlations at 5% significant levels. It means that the higher the risk share of social capital in the PPP project, the project more likely to fail, but the system, quality and other variables do not have statistically significant impact the project. Considering the openness, income level and other control variables, there may be a correlation between the system variables and the quality of the system, Column 2 removed control variables and there also appears to be statistically negative correlations at 1% levels. The successful experience of previous PPP projects has a statistically positive impact on the future success of the project. On the contrary, the past failure experience will make negative influence on the success at 1% leve. Remarkably, the impact of system quality on project success is not statistically significant in column 2 regression. Indeed, Column 3 included the system quality variable and the regression result was consistent with the column 1 and the column 2. It means the successful experience of PPP project location has a positive impact on the future success at 5% level, correspondingly the experience of failure has negative effect on the future results at 1% level, and investment projects in the 10% level of significance statistically negative correlation.

To measure the impact of system quality on the result of PPP projects, Column 4 includes an interaction of system quality variables and PPP risk structure variables. We see that PPP risk structure still has statistically significant influence on project success at 5% significant level, but the system quality variables and related cross items are still not significant. And indeed column 5 add the amount of investment as a control variable. We also found that the system quality variables and their related cross items are still not significant. It means that the impact of system quality on the effectiveness of PPP has not been reflected in the sample of this study.

Table 8  Results of Model 1

	
	(1)
	(2)
	(3)
	(4)
	(5)
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	0.03061
	0.00562**
	0.00424**
	0.000305
	0.00914**

	
	(0.0304)
	(0.00218)
	(0.00172)
	(0.00164)
	(0.00406)
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	-0.7378
	-0.1824***
	-0.1108***
	-0.0775**
	-0.3111**

	
	(0.553)
	(0.0579)
	(0.0411)
	(0.0341)
	(0.1251)

	
[image: image22.wmf]DummySponsor


	-0.865
	-0.789
	-0.767
	
	

	
	(0.759)
	(0.507)
	(0.538)
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	-0.467**
	-0.211***
	-0.147*
	-0.306**
	-0.218**

	
	(0.204) 
	(0.0573)
	(0.797) 
	(0.118) 
	(0.113) 

	
[image: image25.wmf]Voice


	-7.438
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	-0.663
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	(0.923)
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	0.616
	
	0.735
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	(1.041)
	(1.447)
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	(0.817)

	
[image: image28.wmf]*_

VoiceSubTypelevel


	
	
	
	0.0491
	-0.252

	
	
	
	
	(0.0889)
	(0.195)

	
[image: image29.wmf]*_

CorruptionSubTypelevel


	
	
	
	-0.211
	-0.0410

	
	
	
	
	(0.274)
	(0.253)

	
[image: image30.wmf]*_

StabilitySubTypelevel


	
	
	
	0.0678
	0.152

	
	
	
	
	(0.152)
	(0.153)

	
[image: image31.wmf]_

LOpen


	-0.198
	
	-0.0203
	
	

	
	(0.158)
	
	(0.0159)
	
	

	
[image: image32.wmf]_

iIncome


	-5.725
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	20.22
	2.290
	2.819
	1.262
	1.039

	
	(14.63)
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	(1.665)
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	Observations
	79
	79
	79
	79
	79
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Rsquared


	0.746
	0.598
	0.638
	0.495
	0.597


Note: Standard errors in brackets; * p<0.10, ** p<0.05, *** p<0.01.

Model 2 further analyzes the risk sharing mechanism of PPP project. In the full sample regression analysis, 513 successful and finished projects were selected, which are described into Concluded and Active. In addition, this article also carry on the regression in industry level, and we draw it in Table 9.

Table 9  Results of Model 2

	
	Full Sample
	Energy Industry
	Transport Industry
	Water and sewerage treatment
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	Observations
	513
	212
	188
	101
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Note: Standard errors in brackets; * p<0.10, ** p<0.05, *** p<0.01.

The results from the full sample regression, the degree of democracy has a negative impact on the social capital participation at 1% level, which means that the higher the degree of democracy of the country, social capital is more not willing to take high risks in the PPP project. In the system of quality variables, the government’s ability to control corruption and the multilateral financial institutions to participate in social capital participation has a positive impact on statistics at 5% level, which means the incorruptibility and the diversification have a positive influence on the social capital making strategy. In addition, the amount of investment and the investment cycle of the project will also have a positive impact on the risk sharing of social capital at 1% level. In the full sample regression, financial openness, income level, GDP growth rate and other control variables have a significant impact on the degree of social capital participation. 

Besides, multilateral financial institutions and investors’ participations are more significant in the energy industry, but there are no significant evidence the traffic and sewage treatment industry. While the project cycle has a positive and significant influence the level of participation of social capital in traffic and sewage treatment industry, contrast to the weak influence in energy industry. We may attribute it to different project emphases of these industry.

For the robustness, we has replaced some variables in the regression of model 1 and model 2, and the regression result is consistent with the original conclusion. In addition, in terms of institutional quality variables, this article selected the national risk index issued by the international country risk Guide (ICRG) such as Corruption, Democratic Accountability and Government Stability to replace the WGI data, and the regression results are consistent with the original regression results.

5 Conclusions

The successful experience of PPP projects will enhance the success probability of PPP projects in a country. Conversely, the failure experience or no experience will negatively affect the success of the project. Considering this, participate in PPP projects in countries or regions where there is no successful experience would probably bring a loss to those first movers. As developing countries, most African countries generally lack a mature experience of launching PPP projects with private capital. Considering this, it is necessary to accelerate the accumulation of experience of the PPP project in Africa to reduce the risk and transaction cost of private capital investing in infrastructure construction in Africa, in the background of the rapid development of infrastructure construction Considering this, it is necessary to accelerate the accumulation of experience of the PPP project in Africa to reduce the risk and transaction cost of private capital investing in infrastructure construction in Africa, in the background of the rapid development of infrastructure construction.

By the way of influencing system quality the participation of private capital in PPP projects, the system quality will further influences the success or failure of PPP projects. The quality of the system in PPP project host area becomes particularly important when private capital, especially cross-border international capital invest in PPP projects. Private capital will choose to cooperate with countries with higher system quality. Similarly, countries with higher system quality will encourage private capital investment. However, according to the current authoritative international standard of the quantitative system of system quality, the higher the “democracy” index, the higher the system quality will be, which is debatable in developing countries with different political systems. There are also typical “western characteristics” in the international comparison of authoritative quantitative standards. However, the study samples of this paper are African developing countries where these quantitative standard is of no use. In addition, the “democratic institutions” of developing countries were transplanted from developed countries which do not work well in practice. In particular, it may negatively affect the government’s decision and execution, thus increasing the cost of private capital participating in project investment, which is not conducive to the development of PPP projects.

The support and participation of multilateral financial institutions in PPP projects will enhance the risk-sharing degree of private capital selection, which means that multilateral financial institutions play an important role in African infrastructure development. At present, traditional multilateral financial institutions such as the World Bank and the African development bank have failed to meet the huge financing needs of infrastructure construction in Africa. as those commercial financial institutions have difficulty in the supervision and restraint of the government of the project. Therefore, the establishment of new multilateral financial institutions such as the BRICS development bank and the Asian infrastructure investment bank is timely, which is of great significance for Chinese enterprise ‘go global’ to participate in the infrastructure construction in Africa.
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