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Abstract 

This paper examines the relationship between Chinese infrastructure aid and natural 

resources in Sub-Saharan Africa. In the last two decades China’s demand for natural resources 

has rapidly outgrown its domestic supply and it has begun to look outward to resource rich 

countries, primarily in the developing world, to secure long term access to natural resources. In 

complement to this trend, in the last two decades a rising portion of Chinese aid is directed 

towards building infrastructure in developing countries which could facilitate the extraction and 

export of natural resources. In consideration of these trends this paper offers evidence that China 

considers its natural resource interests when allocating infrastructure aid to countries in Sub-

Saharan Africa. 

Introduction 

In recent years there has been a huge influx of aid into Sub-Saharan Africa from non-

traditional donors, in particular China. Though there is ample literature on OECD aid, which 

typically flows north to south, in the last decade there has been a notable rise in south-south 

development assistance which is distinct in design, determinants and impact from traditional aid 

flows. Emerging as the major player in this field is China, who directs aid primarily into 

productive infrastructure projects through state agencies whose explicit mandates are for the 

expansion of market access and trade as opposed to development (Brautigam 2008).  

There is ample speculation on the strategic drivers of Chinese development assistance 

into Africa however there is very little quantitative literature on the subject. (Alden 2005, 



Brautigam 2010, Davies 2007, Naim 2007, Lanchaster 2007, Tull 2007). The quantitative 

literature that has emerged examines the strategic drivers of various components of Chinese aid 

but has yet to consider infrastructure aid, which is one of the primary aid flows from China to 

Africa (Foster et al. 2008). The study of infrastructure aid is instrumental to understanding the 

relationship between aid and natural resources as this channel of aid has the capacity to address 

economic bottlenecks, enhance market access and enhance export capabilities of recipient 

countries, thereby facilitating China’s access to natural resources in the recipient country (Suwa-

Eisenmann & Verdier, 2007).  

Using Chinese infrastructure aid data compiled by the World Bank this study examines 

the relationship between China’s infrastructure aid and natural resources in Sub-Saharan Africa 

between 2001 and 2007. Notably this study suggests that China does not have purely altruistic 

motives when it allocates infrastructure aid as it gives less infrastructure aid to countries that 

have lower existing infrastructure levels. The study finds that China gives more infrastructure aid 

to countries with higher levels of oil reserves but gives less infrastructure aid when a country is 

already exporting high levels of oil. Chinese infrastructure aid to African countries rises with the 

price of oil on the world market, suggesting a long term orientation of China’s aid and interest in 

the continent. 

Literature Review 

  There is ample literature on the determinants of foreign aid allocation by traditional 

donors which can be used as a basis for examining Chinese aid allocation behavior. Foreign aid 

literature has focused on examining the determinants and effects of OECD official development 

assistance (ODA) which is defined by the International Development Association as “…flows to 

developing countries, provided by official agencies, which have a clear development purpose and 



are at least partially concessional in nature, with a grant element of at least 25%, at a 10% 

discount rate.”(OECD 2012). The authoritative paper on aid is Alesina and Dollar (2000) the 

findings of which were reasserted by Mascarenhas and Sandler (2006). Alesina and Dollar 

(2000) concluded that aid is driven primarily by the strategic interests of the donor country rather 

than the needs of the recipient nation. Moreover it found that there are major differences between 

the aid strategies of donor countries based on their individual strategic political interests, 

economic interests and previous ties with the recipient nation. Further evidence of a relationship 

between donor’s aid allocation decisions and political interests was ascertained by Kuziemko and 

Werker (2006) who found that the United States and United Nations aid allocation is positively 

correlated with the rotation of a country into the Security Council. Pertinent for our study, a 

donor’s economic interests is a significant determinant of its aid allocation decisions. Schraeder 

et al. (1998) conducted a comparative study of traditional donor’s aid behavior and found 

economic factors, particularly trade, were the main predictor of donor’s aid allocation behavior. 

The evidence that aid is driven by the unique strategic, economic and political interests of a 

donor country in the literature on ODA is the basis for the emerging literature on the 

determinants of Chinese aid. 

Chinese Aid: The Literature 

Until recently Chinese aid flows were unexamined in quantitative literature due to lack of 

data and transparency in the Chinese aid program; however there is a small body of literature 

which has emerged on the subject.  

Lum et al. (2009) at the Congressional Research Service (CRS) studied determinants of 

Chinese aid into Southeast Asia, Africa and Latin America and found aid in Africa is driven 

primarily by China’s need for natural resources and secondarily by its diplomatic objectives.  



Though this study examines natural resources as a determinant of Chinese aid the 

definition of the dependent variable, Chinese aid, limits the scope of its results for understanding 

drivers of Chinese aid. The dependent variable of aid in the CRS’s study includes investments by 

state owned companies overseas. Many Chinese companies and banks are state-owned and 

though they are casually associated with the government their investments abroad are explicitly 

FDI and should not be qualified as aid. Due to the inclusion of these investments in CRS’s 

dataset the significant relationship between aid and natural resources in this study may be the 

result of confounding variables that capture the determinants of FDI rather than aid.  

Sanfilippo (2010) examined the economic motivations of Chinese aid and found a 

significant correlation between Chinese FDI and Chinese aid levels in Africa. However this 

study is also limited by its definition of aid as it proxies aid by “economic cooperation” figures, 

which include Chinese contractor’s contracts with external financers such as other countries, 

multilateral aid donors and private contracts which are all outside of the mandate of Chinese aid 

institutions.  

Dreher et al. (2011) conducted a comprehensive study of strategic drivers of  

Chinese aid and found no relationship between oil production, a key independent variable in my 

hypothesis, and Chinese aid allocation. However Dreher et al. (2010) excluded concessional 

financing from his dependent variable of Chinese aid so that he could compare China to OECD 

donors, whose definition of aid explicitly excludes concessional funding from Exim Banks 

(OECD).   

Though this was appropriate for a comparative study, concessional financial flows from 

China’s Exim Bank are a key component of China’s aid program and to fully understand the 



strategies and drivers of Chinese aid a study of these flows must be added to the literature. 

Financial flows from China’s Exim Bank account for 92% of the recorded Chinese infrastructure 

finance commitments in Sub-Saharan Africa which is one of the most common forms of Chinese 

aid in Africa (Foster et al. 2008). My study builds on the gap in the existing literature through 

examining the relationship between infrastructure aid flows and the natural resource motivations 

of Chinese aid in Africa.  

The World Bank database created by Foster et al. in the 2008 report Building Bridges 

China’s Growing Role as an Infrastructure Financier is the first attempt to create a dataset on 

Chinese infrastructure financing. This dataset covers the time period of 2001 to 2007 which is 

instrumental for Chinese economic policy as it corresponds with the “going-out policy”, 

encouraging Chinese businesses to invest abroad, and with the rapid expansion of the Chinese 

aid program. This dataset provides an opportunity to assess the relationship between 

infrastructure aid and natural resources. 

Chinese Aid: The Evidence 

The Chinese aid mandate advocates that its decisions for aid allocation should feature 

political equality, mutual trust, and the facilitation of economic “win-win” cooperation between 

China and the recipient country (China Foreign Aid White Paper 2011).  The aid system is run 

through a variety of interrelated State branches and takes three major forms; 1.) Grant aid/ 

technical assistance 2.) Concessional financing  3.) Interest free loans (China Foreign Aid White 

Paper 2011). Infrastructure projects account for 92% of the concessional financing, which is 

solely managed by the China Exim Bank (Foster et al. 2008). Unique from traditional aid bodies 

the China Exim Bank is not a development agency but rather its mission is to facilitate the export 

and import of Chinese products, assist Chinese companies with comparative advantages in their 



offshore contract projects and outbound investment and to promote international economic and 

trade cooperation through aid (China Exim Bank) .  

As mentioned previously, the bulk of Chinese aid into Africa is infrastructure-based 

(Brautigam 2008). These infrastructure projects are primarily in productive infrastructure and 

about half of the aid projects are in the power or transport sector (Foster 2008). As indicated in 

Figure 1 there is a clear pattern in share of natural resource commitments to China and share of 

infrastructure aid from China into Sub-Saharan African countries, indicating the possible 

relationship between China’s infrastructure aid allocation decisions and its natural resource 

interests. 

Figure 1:  Country Shares of Chinese Natural Resource Investment and Finance 

Commitments into Power and Transport in Sub-Saharan Africa, 2001–2007 

 
 

Source: World Bank–Chinese Projects Database (2008). 

 

China’s Demand for Natural Resources 

As demonstrated by the literature on aid, as an aid donor China will allocate aid in a 

fashion that maximizes the utility for its own constituents and its strategic interests. Long term 

access to Africa’s underexploited resources has become a key component of China’s foreign 

policy agenda. (Alden 2005, Council on Foreign Relations 2006). China’s rapidly 

growing domestic economy has placed steady upward pressure on the country’s demand for 
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world energy since the early 1990’s and currently China is able to provide for less than half of its 

domestic oil needs (Alden 2006). Historically the Middle East has made up the majority of 

China’s oil import portfolio however to reduce risk in the case of global supply disruptions and 

to buffer against the volatility of the Middle East a key part of China’s energy supply security 

policy is to diversify its sources for oil imports, particularly by expanding its import flows from 

African countries (EIA 2011). In 2009 China became the world’s largest energy consumer and 

the second largest consumer of oil behind the United States, accounting for 31 percent of the 

growth in the world’s oil demand (Koning 2007; Foster et al. 2008; EIA 2011).  China is 

projected to import 75 percent of its crude oil by 2035 and even with modest rates of growth in 

demand will place huge burdens on the world market (EIA 2011).   

Africa’s Resource Capacity 

Regionally, Africa possesses eight percent of the world’s oil reserves and has the fastest 

growth rate in identified oil reserves, which have doubled in the past two decades (BP Statistical 

Review of World Energy 2012, Alden 2009). The BP Statistical Review of World Energy 2012 

denotes Africa’s reserve to production ratio is 41.2 years, the third largest regionally (BP 

Statistical Review of World Energy, 2012). China is a latecomer to oil exploration and extraction 

in Africa however the level of natural resource imports from Africa into China has grown rapidly 

since early 2000. Natural resources now capture large shares of  Sino-African trade with oil 

accounting for 80% of imports followed by iron ore (5%), timber (5%), manganese, cobalt, 

copper and chromium (all 0.5–1%) (Foster et al. 2008). Africa is now China’s second largest 

regional oil supplier after the Middle East and China is the second major destination of oil 

exports from Sub-Saharan Africa after the United States (Alden 2009). Moreover, the share of 



China’s natural resource imports from Africa has had the fastest growth rate of any regional 

importer in the last decade (Alden 2009). 

Infrastructure and Natural Resources 

Due to the lack of infrastructure capacity, trade and exploration costs are significantly 

higher in developing countries. However financial and technical assistance in infrastructure has 

been shown to improve the market access and export capabilities of developing countries (Suwa-

Eisenmann et al. 2007). Sub-Saharan Africa’s infrastructure levels lag behind every other region 

of the world on almost every indicator of infrastructural capacity (World Bank 2012). According 

to the African Development Bank shortages of roads, housing, water, sanitation and electricity 

reduces Sub-Saharan Africa's output by about 40% (The Economist 2011).These infrastructure 

shortages creates economic bottlenecks for the extraction and export of natural resources. As a 

strategic actor China will want to reduce the costs of resource extraction and exploration in 

countries from which it is interested in importing natural resources. In order to reduce trade 

costs, facilitate trade and maximize access to natural resource China is anticipated to allocate 

infrastructure aid to developing countries in order to enhance the infrastructural capacity for 

resource extraction and export.  

 Therefore, I hypothesize that the incentive for China to allocate infrastructural aid to 

African countries is to facilitate and ease access to natural resources within the recipient 

countries in Sub-Saharan Africa. I theorize that when allocating its infrastructure aid to 

developing countries, China will allocate more to countries who have a higher capacity for 

natural resource production.  

Hypotheses 



The central platform of my hypothesis is that China allocates infrastructure aid to 

facilitate relationships for access to and extraction of natural resources in Sub-Saharan Africa. 

Thus the base of this hypothesis is that China will allocate more aid to countries with higher 

reserves of natural resources. I first test the basis for this relationship through examining the 

correlation between a lagged measure of China’s infrastructure financing and the level of natural 

resource reserves in the recipient country. If infrastructure aid is targeted towards access to 

natural resources we should see a positive correlation between inflows of infrastructure aid and 

proven reserves of natural resources in the recipient countries. 

 H10: Chinese infrastructural aid has no relationship with natural resource reserves in the host 

country 

H1A: Chinese infrastructural aid into African countries is positively correlated with natural 

resource reserves in the host country.  

 

 I will then look at the interaction of proven oil reserves with the recipient country’s oil exports. I 

expect a positive relationship of the interaction with the lagged variable of Chinese infrastructure 

aid levels. 

H20: Chinese infrastructural aid into Africa has no relationship with the interaction of oil 

reserves and total oil exports in the host country 

H2A: Chinese infrastructural aid has a positive relationship with the interaction of oil reserves 

and total oil exports in the host country 

 

After establishing this relationship I will look at the core of my hypothesis which is that 

China strategically allocates infrastructural aid to access natural resources. I will examine 

whether aid levels are adjusted based on the projected value of natural resource commodities on 

the world market, using oil prices as a point of reference. If China is allocating infrastructure aid 



based on its long term strategic interest to access natural resources I posit a positive relationship 

between a projected rise in oil prices and China’s allocation of infrastructure aid. 

H30: There is no relationship between price of oil on the world market and Chinese 

infrastructural aid. 

H3A: There is a positive relationship between price oil on the world market and Chinese 

infrastructural aid. 

 

Lastly, I will test the relationship between the recipient countries infrastructural needs 

and China’s allocation of infrastructure aid. This test is not central to my hypothesis however it 

is of interest to know whether China’s infrastructural commitments are directed towards need, 

which would indicate altruistic motives, or if another indicator is a more important determinant 

of the receipt of infrastructure aid from China. This correlation could work in two possible 

directions. China may allocate more infrastructure aid to countries with lower levels of 

infrastructure because the lower the current levels of infrastructure the more is needed to enable 

access and extraction of natural resources. Or alternatively China may direct more infrastructure 

aid to those with more of a need due to altruistic motives or because the confounding factor that 

countries with natural resources may already have more highly developed infrastructure to 

facilitate access and export.   

H60: There is no relationship between Chinese infrastructure aid and recipient countries 

infrastructure need 

H6A: There is a relationship between Chinese infrastructure aid and recipient countries 

infrastructure need 

Research Design 

Derived from the logic outlined above I will test for the relationship between Chinese aid 

and natural resources using a Poison Regression model with fixed effects and robust standard 



errors. Though financial figures are provided for about half of the points in the dataset there is a 

debate in the aid sector about the transparency and accuracy of Chinese reporting on financial aid 

commitments. In addition analyzing the dataset based on financial figures and dropping the data 

points without financial figures would severely limit the dataset and conclusiveness of the 

study’s results. Thus I will use an ordinal discrete measure of project counts per year for the 

independent aid variable. The use of counts is appropriate despite differences in project size 

because the distribution of the project size is relatively normal. For each project a country will 

receive a count of 1, thus if a country has eight projects in a year it will have an 8 count for the 

data point in that year. A country which has received no Chinese infrastructure aid projects will 

be denoted with a zero. This study is a cross-sectional analysis of 46 Sub-Saharan African 

countries over the period of 2001 to 2007.  

Estimation Equation 

A dataset including all the information above was created to run a Poisson Regression, 

using STATA to test for the hypothesis identified in the hypotheses section of the paper. To 

account for missing values a multiple imputation was carried out in R with the program Amelia 

II and the five imputed datasets were imported into STATA. 

Variables Defined 

Independent Variables   
AID = Count of Chinese Infrastructure Aid  

Dependent Variables 
POR=Proven Oil Reserves 

 

POR_EXOIL=Interaction proven oil reserves and 

exports oil 

EIALOW = Low Projection of EIA Prices WTR = % of Population with Water Access 

EIAHIGH = High Projection of EIA Prices TL = Telephone Lines per 100 people 

EXOIL = Exports Oil  

Control Variables  

GDPCAP = GDP per Capita CPI = Corruption Perceptions Index 

ODA = Total ODA and Aid received FDI = Total Foreign Direct Investment 

FDI = Total Foreign Direct Investment CPIA = CPIA Score  

ASS = Affinity S-Score RGM = Regime 



 rt = recipient country, year 

 

 

 

Data Description 

 All data used in the dataset was collected from official international statistical databases 

for the specific purpose of this study.  

Dependent Variables 

Chinese Aid Infrastructure Financing 

The data I will use for the dependent variable was compiled for a World Bank study, 

Building Bridges: China’s Growing Role As Infrastructure Financier For Sub-Saharan Africa 

(Foster et al. 2008). The study used the World Bank Public Private Infrastructure Advisory 

Facility to compile the database of Chinese infrastructure aid commitments between the years of 

2001 and 2007. There are 124 data points in this dataset with observations found in thirty seven 

countries in Sub-Saharan Africa. The data was compiled based on press reports of committed 

Chinese aid in Africa cross-checked with World Bank staff, World Bank Debtor Database, the 

Chinese government databases and official sources. Though financial figures are provided for 

about half of the points in the dataset there is a debate in the aid sector about the transparency 

and accuracy of Chinese reporting on financial aid commitments. In addition analyzing the 

dataset based on financial figures and dropping the data points without financial figures would 

severely limit the dataset and conclusiveness of the study’s results. Each project included in the 

dataset has been validated as occurring by the World Bank research team and thus project counts 

are reliable measures of Chinese infrastructure aid levels. 

Independent Variables 



Hypothesis A 

To test Hypothesis A I will use a database on proven oil reserves in Sub-Saharan African 

countries. These datasets were compiled by the International Energy Statistics database (IEA 

Statistics).  

Proven Oil Reserves EIA Data  

            The EIA is an independent branch of the U.S. Department of Energy who compiles data 

on world energy prices, reserves and production. This dataset comes from the International 

Energy Statistics Database and has available data on proven oil reserves, in terms of billions of 

barrels, for 51 African countries between 1970 and 2012. 

Total Oil Exports 

The dataset for total oil exports is measured in thousands of barrels per day and measures 

the export of refined petroleum products. This dataset was compiled from the United States 

Energy Information Administration for fifty one African countries between 2000 and 2008.  

Hypothesis B 

Hypothesis B is tested using various measures of international oil prices to gauge annual 

world market prices for crude streams of oil. The U.S. Energy Information Administration 

database collects United States and international information on production, trends and other 

relevant data to energy including an index of projected and real data point for prices of oil on the 

world market from 1999 to 2010. There are a few major indexes used to gauge the price of crude 

oil on the world market which have all been included in the dataset.  

EIA 1999 Projections Oil Prices  

This dataset is based on the EIA’s high and low oil price projections which project every 

year after 1999 to 2020 from the EIA 1999 Annual Energy Outlook. All figures were reported in 



1997 US Dollars and have been converted in 2012 US Dollars for comparison. This data was 

compiled from the EIA database.  

Brent Spot Price Per Barrel 

The Brent Spot Price database gauges the spot price of a blended crude stream produced 

in the North Sea region which serves as a reference or "marker" for pricing a number of other 

crude streams. This data was compiled from the EIA database.  

WTI-Cushing West Texas Intermediate Spot Price Per Barrel 

The West Texas Intermediate spot price is based on the crude stream produced in Texas 

and southern Oklahoma which serves as a reference or "marker" for pricing a number of other 

crude streams. This data was compiled from the EIA database. 

Nigerian Forcados 

The Nigerian Forcados spot price is based on the crude stream of Nigeria which serves as 

a reference or "marker" for pricing a number of other crude streams. This data was compiled 

from the BP Statistical Energy Survey, June 2012 Edition. 

OPEC Reference Basket 

The OPEC Reference Basket is created by taking the weighted averages of prices of petroleum 

blends produced by OPEC countries. It is currently made up of the following: Saharan Blend 

(Algeria), Girassol (Angola), Oriente (Ecuador), Iran Heavy (Islamic Republic of Iran), Basra 

Light (Iraq), Kuwait Export (Kuwait), Es Sider (Libya), Bonny Light (Nigeria), Qatar Marine 

(Qatar), Arab Light (Saudi Arabia), Murban (UAE) and Merey (Venezuela). This data was 

compiled from the EIA database. 

Hypothesis C  



Hypothesis C is tested using the independent variable of telephone lines per 100 people 

and the percentage of the population with water access as measurements of infrastructural need. 

The level of telephone lines in comparison to population is an assessment of the communication 

infrastructure in place in the given country and water access acts as a measurement of general 

infrastructure and development levels.  

Telephone Lines per 100 people 

The data for telephone lines and telephone lines per 100 people is compiled from the 

World Bank Development Indicators database and contains observations for all countries in the 

dataset for the period of study.  

Improved Water Source (% of population with access) 

 

  Access to an improved water source refers to the percentage of the population with 

reasonable access to an adequate amount of water from an improved source, such as a household 

connection, public standpipe, borehole, protected well or spring, and rainwater collection. The 

data for improved water source is compiled from the World Bank Development Indicators 

database and contains observations for all countries in the dataset for the period of study.  

Control Variables 

Control Variables - Economic Controls 

GDP Per Capita 

GDP per capita is expected to have a relationship with levels of Chinese aid into a 

recipient country and is a good indicator of levels of prosperity in a country. The GDP data is 

collected from the World Bank Development Index and missing data points have been 

supplemented with the data from UNdata. Data is measured in 2012 US Dollars. 

FDI Net Inflows  



Foreign direct investment is the net inflows of investment to acquire a lasting 

management interest (10 percent or more of voting stock) in an enterprise operating in an 

economy other than that of the investor. This series shows net inflows (new investment inflows 

less disinvestment) in the reporting economy from foreign investors. FDI is driven towards 

commodities in which investors have interest, including natural resources. If the hypothesis that 

aid is driven by access to natural resources is significant countries with higher levels of aid 

should also receive higher FDI net inflows. Data is measured in 2012 US Dollars. 

Net ODA and Official Aid Received (WB Development Index)  

Net official development assistance (ODA) consists of disbursements of loans made on 

concessional terms (net of repayments of principal) and grants by official agencies of the 

members of the Development Assistance Committee (DAC), by multilateral institutions, and by 

non-DAC countries to promote economic development and welfare in countries and territories in 

the DAC list of ODA recipients. It includes loans with a grant element of at least 25 percent 

(calculated at a rate of discount of 10 percent).  I will control for Net ODA and Official Aid 

received to determine whether the recipients of Chinese aid differ from the primary recipients of 

aid in general. Data is measured in 2012 US Dollars. 

 

Control Variables - Governance Controls 

CPIA Transparency, Accountability and Corruption Index (WB Development Index) 

        The CPIA index assesses the extent to which the executive can be held accountable for its 

use of funds and for the results of its actions by the electorate and by the legislature and 

judiciary, and the extent to which public employees within the executive are required to account 

for administrative decisions, use of resources, and results obtained. The three main dimensions 



assessed here are the accountability of the executive to oversight institutions and of public 

employees for their performance, access of civil society to information on public affairs, and 

state capture by narrow vested interests. This index is on a 1 to 6 scale; 1=low to 6=high.  

CPI Index (Transparency International Dataset) 

           The Corruption Perceptions Index is created by Transparency International. The index is 

based on surveys by Transparency International that asks businessmen and analysts, both in and 

outside the countries they are analyzing, their perceptions of how corrupt a country is. Data for 

the full period of analysis is available from this database. This index ranks countries on a scale of 

0 to 10, 0 corresponding to a very corrupt country and 10 to very clean. 

Regime Type (Polity IV Dataset) 

           The Polity IV dataset ranks countries on a spectrum of democratic and autocratic authority 

in governing institutions, rather than discreet and mutually exclusive forms of governance. This 

perspective envisions a spectrum of governing authority that spans from fully institutionalized 

autocracies through mixed, or incoherent, authority regimes (termed "anocracies") to fully 

institutionalized democracies. The "Polity Score" captures this regime authority spectrum on a 

21-point scale ranging from -10 (hereditary monarchy) to +10 (consolidated democracy). The 

Polity scores can also be converted to regime categories: with the categorization of "autocracies" 

(-10 to -6), "anocracies" (-5 to +5 and the three special values: -66, -77, and -88), and 

"democracies" (+6 to +10). The Polity IV dataset covers all major, independent states in the 

global system (i.e., states with total population of 500,000 or more in the most recent year; 

currently 164 countries) over the period 1800-2010. 

Affinity S-Score Data (Gartzke 2 



         The Affinity of Nations index was developed by Erik Gartzke and provides a metric that 

reflects the similarity of state preferences based on voting positions of pairs of countries (dyads) 

in the United Nations General Assembly. Values for the Affinity data range from –1 (least 

similar interests) to 1 (most similar interests). The values in this study show the affinity between 

China’s interests and that of the recipient country. This is intended to act as a measure of the 

political ties between China and the recipient nation.  

 

Estimation Equations 

Estimation Equations: Oil Reserves and Production 

                    
 
       

 
       

 
       

 
          

 
       

 
      

 
 
       

 
            

                    
 
              

 
       

 
         

 
       

 
      

 
 
          

 
       

 
       

 
       

  
            

                    
 
         

 
       

 
       

 
          

 
       

 
      

 
 
       

 
            

Estimation Equations: Infrastructure Levels 

                    
 
       

 
       

 
       

 
          

 
       

 
      

 
 
       

 
        

 
          

                    
 
      

 
       

 
       

 
          

 
            

 
      

 
 
       

 
        

 
          

 

Analysis of Results 

The results of this study provide a preliminary basis to assess the relationship between 

China’s infrastructure aid allocation behavior and natural resources in Africa. The results indicate 

that China gives more infrastructure aid to countries with proven oil reserves and gives more in 



these countries when it expects the price of oil on the world market to rise. China also gives 

more infrastructure aid to countries with higher existing infrastructure level suggesting that its 

aid is not purely altruistic in nature.  This study may act as a basis for future studies in Chinese 

aid allocation as more accurate and extensive data becomes available to disseminate aid data by 

sector.  

Hypothesis A 

As predicted there is a significant positive relationship between the lagged variable of 

Chinese infrastructure aid and proven oil reserves in the recipient country at the 10% level, 

holding for the control variables (Table 1). On average, for every one billion barrel increase in 

proven oil reserves the log of the expected counts of Chinese infrastructure aid is predicted to 

increase by 0.182 projects in the following year, ceteris paribus. There is a wide spread of the 

observed magnitude of effect  which may be due to the skewed spread of proven oil reserves data 

and the lack of reliability of figures on exploration in some African nations (Table 6).  

TABLE 1: The Relationship between Proven Oil Reserves and Chinese Infrastructure Aid 

Variable Chinese Infrastructure Aid (1) 

Proven Oil Reserves 

0.182** 

(.091) 

 

Regime 
9.991e-3 

(1.384e-2) 

Affinity S-Score 

 

-2.729 

(2.295) 

 

Per Capita GDP 
-1.087e-4 

(.000) 

Total ODA and Aid Received 

 

-9.17e-11 

(1.06e-11) 

 

FDI 
2.49e-13 

(1.49e-10) 

 

CPI Index 

 

0.395 

(0.509) 

 



CPIA Index 

 

-0.559 

(0.335) 

 

Observations 272 

Note: The table shows Poisson regression with fixed effects measuring the impact of Proven Oil Reserves using data on Chinese 

infrastructure aid from 2001 to 2007 lagged one year. Standard errors are in parentheses. Results are significant at 10% (*), 5% 

(**) and 1%(***) levels.  
 

 To further examine the relationship between China’s natural resource interests and its 

infrastructure aid allocation the oil reserve variable was interacted with total oil exports of the 

recipient country. There is a significant negative relationship between the interaction of proven 

oil reserves and total oil exports with Chinese infrastructure aid in the following year at the 10% 

level. The magnitude of the effect for this variable is very small and thus though current exports 

of oil are influential to China’s infrastructure aid decisions the country’s existing oil exports do 

not have a large effect on China’s aid decisions. Holding all other variables at their mean values 

at its mean a one unit increase in proven oil reserves interacted with total exports oil corresponds 

to a predicted 2.22 unit decrease in the log of the total Chinese aid project count. The margins 

plot of this interaction can be found in (Table 7) in the Appendix. 

 The differing directions of the coefficients of proven oil reserves and the interaction of 

proven oil reserves with proven exports  is interesting to examine as it indicates that China 

invests more in countries who have a higher levels of natural resources but who export less of 

these resources. There are a few possible explanations for this result which correspond with our 

theory. The first explanation is that China directs infrastructure aid towards countries that have 

oil reserves but not the infrastructure capacity to export these resources, thus addressing the 

economic bottlenecks. Alternatively, China may allocates more aid to countries who export less 

of their reserves in the given time period and thus have more capacity to become long term 

trading partners with China. This holds with the dominant theory in qualitative literature that 

China is attempting to create alternative partnerships and spheres of influence.  



 
TABLE 2: The Relationship of the Interaction Terms of Oil Exports and Proven Oil Reserves with Chinese 

Infrastructure Aid 

Variable Chinese Infrastructure Aid (2) 

Proven Oil Reserves_Exports Oil 
-.009** 

(4.434e-3) 

Regime 
.014 

(0.016) 

Affinity S-Score 
-3.10 

(2.333) 

Per Capita GDP 
-1.048e-4 

(1.571e-4) 

Total ODA and Aid Received 
4.17e-10* 

(2.44e-10) 

FDI 

-2.05e-10 

(1.69e-10) 

 

CPI Index 
0.466 

(0.524) 

CPIA 
-0.567* 

(4.17e-10) 

Proven Oil Reserves 
0.358*** 

(0.136) 

Total Exports Oil 
0.034 

(0.036) 

Observations 272 

Note: The table shows Poisson regression with fixed effects measuring the impact of Proven Oil Reserves using data on Chinese infrastructure aid 

from 2001 to 2007 lagged one year. Standard errors are in parentheses. Results are significant at 10% (*), 5% (**) and 1%(***) levels.   

 

Hypothesis B 

Hypothesis B is a study of the relationship between China’s natural resource interests and its 

allocation of infrastructure aid. All indexes of price projection were found to have a positive and 

highly significant correlation with the lagged count of Chinese infrastructure aid, keeping the 

control variables constant. The magnitude of the effect of the EIA projections of oil prices were 



largest, the EIA high projections coefficient was 0.390 and the EIA low projections coefficient 

was 0.723, while  the coefficient of the other price projection indexes were all roughly 0.04 

(Table 4).  Holding all other variables at their mean values on average at its mean for a one dollar 

increase in EIA High Projected price the log of the expected count of Chinese aid is predicted to 

increase by 9.79, ceteris paribus. Moreover, holding all other variables at their mean values on 

average, at its mean for a one dollar increase in EIA Low Projected price of oil the log of the 

expected count of Chinese aid is predicted to increase by 11.82, ceteris paribus. Graphs showing 

the relationship between both variables and Chinese infrastructure aid can be found in the 

appendix. 

The higher effect of the EIA price projections is interesting as the EIA price projection 

data was obtained from a 1999 dataset of future projections whereas the other indexes report the 

spot price of oil measured in the given year. It is also of interest that the magnitude of the EIA 

low projection is largest as it proxies the lower estimates of the expected future price increases. 

This suggests that China has a long term view in its aid allocation decisions and may invest more 

when it projects oil prices to be low but rising because the cost of investment and access are 

lower in this forecasted model. As the projections were made previous to the actual time period 

in question the EIA low price projection model also may more closely fit the actual price trends 

in oil than the EIA high price projection and thus has a higher magnitude of effect with the 

Chinese infrastructure project count. 

 

 

 

 



Table 3: The Relationship of Oil Prices on Chinese Infrastructure Aid 

 

 

Note: The table shows Poisson regression with fixed effects measuring the impact of Proven Oil Reserves using data on Chinese infrastructure aid 
from 2001 to 2007 lagged one year. Standard errors are in parentheses. Results are significant at 10% (*), 5% (**) and 1%(***) levels.  

 

 

Variable 

Chinese 

Infrastructure 

Aid (4) 

Chinese 

Infrastructure 

Aid (5) 

Chinese 

Infrastructure 

Aid (6) 

Chinese 

Infrastructure 

Aid (7) 

Chinese 

Infrastructure 

Aid (8) 

Chinese 

Infrastructure 

Aid (9) 

EIA Projections 

High 

 

0.390*** 

(0. 090) 

 

--------- --------- --------- --------- --------- 

EIA Projections 

Low 
--------- 

0.723*** 

(0.213) 
--------- --------- --------- --------- 

Brent Spot Price --------- --------- 
0.045*** 

(0.010) 
--------- --------- --------- 

Cushingokwti 

Oil Price Index 
--------- --------- --------- 

0.048*** 

(0.010) 
--------- --------- 

Nigerian Forcados 

Oil Price Index 
--------- --------- --------- --------- 

0.042*** 

(0.009) 
--------- 

OPEC Reference 

Basket Oil price 

Index 

--------- --------- --------- --------- --------- 
0.0477*** 

(0.011) 

Regime 

-5.61e-3 

(0.015) 

 

6.245e-4 

(0.015) 

-5.622e-3 

(0.015) 

-5.81e-2 

(.015) 

-5.52e-2 

(0.015) 

-5.557e-3 

(0.015) 

Affinity S-Score 

-4.409 

(2.847) 

 

-3.182 

(2.595) 

-4.226 

(2.817) 

-4.197 

(2.819) 

-4.21 

(2.813) 

-4.298 

(2.822) 

GDP per/cap 

 

-6.454e-4** 

(2.702e-4) 

 

 

-4.396e-4** 

(2.435e-4) 

 

-5.76e-4** 

(2.544e-4) 

-5.904e-4** 

(2.577e-4) 

-5.69e-3** 

(2.544e-4) 

-5.75e-4** 

(2.544e-4) 

FDI 

 

-2.05e-11 

(1.52e-10) 

 

1.88e-11 

(1.50e-10) 

9.63e-12 

(1.52e-10) 

1.15e-11 

(1.52e-10) 

 

1.02e-11 

(1.52e-10) 

 

3.60e-12 

(1.52e-10) 

CPI Index 

 

0.682 

(0. 588) 

 

0.580 

(0.586) 

0.678 

(0.570) 

0.682 

(0.574) 

0.675 

(0.569) 

0.678 

(0.570) 

CPIA 
-.0516 

(0.461) 

-0.101 

(0.407) 

-0.194 

0.451) 

-0.162 

(0.457) 

-0.205 

(0.450) 

-0.201 

(0.448) 

Proven Oil 

Reserves 

0.034 

(.099) 

0.120 

(0.100) 

0.013 

(0.099) 

 

0.015 

(0.099) 

 

 

0.014 

(0.099) 

 

9.23e-2 

(0.099) 

ODA and Aid 
-9.93e-11 

(1.08e-10) 

-1.490e-10 

(1.17e-10) 

-8.16e-11 

(1.07e-10) 

-8.87e-11 

(1.08e-10) 

-8.21e-11 

(1.07e-10) 

-7.27e-11 

(1.06e-10) 

             
 

272 

 

272 

 

272 

 

272 

 

272 

 

272 



Hypothesis C 

Telephone lines per 100 people and the percentage of population with water access are used as 

estimates of existing infrastructure levels in a country. Though these are not ideal measures, the 

absence of data on power and transport infrastructure for many African countries limited the 

study. There is a significant positive relationship between the percentage of the population with 

water access and the level of infrastructure aid China allocates to a country at the 5% level 

(Table 4).On average, for every one percentage increase in water access the log of the expected 

counts of Chinese infrastructure aid is predicted to increase by 0.307 projects in the following 

year, ceteris paribus.  Holding all other variables at their mean values at its mean for every one 

unit increase in the percentage of the population with water access the log of the total Chinese 

aid project count is expected to increase by 11.83 projects. Thus China is expected to give more 

aid to countries with higher existing infrastructure levels, holding for the control variables. The 

variable of telephone lines per 100 people also has a positive relationship with Chinese 

infrastructure aid however it fails to reach significance .These relationships are surprising as it 

we would expect that China would give more infrastructure aid to countries that have lower 

levels of infrastructure if aid is purposed to be altruistic or if it is purposed to address economic 

and infrastructural bottlenecks. This relationship indicates that China’s use of infrastructure aid 

has motivations beyond altruistic intentions, such as fostering good relations with recipient 

nations through the visibility of infrastructural projects, or may address infrastructure capacity 

not captured through our independent variables. The two main sectors that receive Chinese 

infrastructure aid are power and transport and thus through our choice of variables we may be 

missing the relationship between Chinese infrastructure aid and infrastructure need. In further 

analysis of this hypothesis indexes to measure infrastructure that more closely aligned with the 



transport and power sector would be appropriate as data becomes available. Though we have 

infrastructure aid project counts disaggregated by sector the sample size is not sufficient to use 

the infrastructure sector project counts as reliable dependent variables to gauge the impact of 

existing infrastructure on China’s sectoral decisions on infrastructure aid allocation. 

Table 4: Relationship between Infrastructure Levels and Chinese Infrastructure Aid 

 

Note: The table shows Poisson regression with fixed effects measuring the impact of Proven Oil Reserves using data on Chinese infrastructure aid 
from 2001 to 2007 lagged one year. Standard errors are in parentheses. Results are significant at 10% (*), 5% (**) and 1%(***) levels.  

 

 
 

 

Control Variables 

 

Variable 
Chinese Infrastructure Aid(10) 

 

Chinese Infrastructure Aid (11) 

Telephone lines 
0.357 

(0.363) 
 

Percentage of Population with 

Water Access 
 

0.307** 

(0.414) 

Regime 
9.454e-3 

(0.010) 

6.209e-3 

0.014 

Affinity S-Score 
-2.493 

(2.331) 

-3.392 

(2.298) 

GDP per/cap 
-9.35e-5 

1,472e-4 

-2.085e-4 

(1.45e-4) 

FDI 
8.31e-12 

(1.47e-10) 

8.97e-11 

(1.58e-10) 

 

CPI Index 
0.335 

(0.396) 

0.588 

(0.604) 

 

CPIA 
-0.528* 

(0.380) 

-0.659* 

(0.372) 

 

ODA and Aid 
-9.44e-11 

(1.07e-10) 

-6.57e-11 

(1.08e-10) 

 

Proven Oil Reserves 
0.188* 

(0.124) 

0.129 

(0.100) 

Observations 
 

272 

 

272 



The use of count data for the Poisson model made it difficult to disentangle consistent 

patterns in the control variables however there a few control variables worth consideration. 

Per Capita GDP 

The Per Capita GDP of the country receiving aid has a negative relationship with Chinese 

infrastructure aid and this relationship is significant for all the equations that control for the price 

projection indexes. This means that controlling for the change in the world price of oil, China 

will invest more infrastructure aid into countries with lower per capita GDP levels, holding 

constant all other control variables. This relationship is interesting as per capita GDP is a 

traditional measure of economic and social development of a country thus suggesting China 

invests more infrastructure aid into poorer nations, controlling for its response to the changing 

price of oil on the world market.  

CPIA Score 

There is a significant negative relationship between a country’s CPIA score and Chinese 

infrastructure aid, controlling for proven oil reserves. The CPIA index variable assesses the 

extent to which the executive of a country can be held accountable for his/her use of funds, for 

the results of his/her actions by the electorate, legislature and judiciary, and the extent to which 

public employees within the executive are required to account for administrative decisions, use 

of resources and results obtained. The significant negative relationship between the CPIA index 

and Chinese infrastructure aid suggests that when the natural resource interests of China are held 

constant China is predicted to invest more in countries where the state is less accountable to the 

public. This conforms with the predominate quantitative theory that China invests more in 

countries where government is less accountable to the people, ceteris paribus.  



Conclusion 

The primary purpose of this study is to examine the relationship between China’s 

allocation of infrastructure aid in Africa and its interest in natural resources on the continent. The 

study tackled the question through the use of the World Bank Dataset on Chinese infrastructural 

aid, compiled by Foster et al. in 2008 for the report Building Bridges: China’s Growing Role As 

An Infrastructure Financier For Sub-Saharan Africa, and found that Chinese infrastructure aid 

does in fact have a significant positive relationship with natural resource indicators in the 

recipient country. The results suggest that China has a long term view towards natural resources 

in Africa, with aid levels rising with the increase levels in price projections. 

The results of this study raise a number of questions to be examined in further studies on 

south-to-south and Chinese aid and in follow up studies on the implications of this established 

relationship for African development. As most other major southern donors also allocate aid 

through Exim Banks it is of interest to examine the relationship between the aid allocation of 

other south-to-south donors and natural resources to develop a more comprehensive view on 

these emerging aid channels. The conclusions of this study should be further examined with the 

emergence of a more transparent and comprehensive dataset on Chinese infrastructure aid and as 

this data becomes available it is pertinent to examine the financial commitments and sectoral 

allocation of Chinese infrastructure aid to better understand the macro patterns of Chinese aid 

behavior and the unique characteristics of infrastructural aid allocated into the various sectors. 

With the further development of data the study should also take into account volatility in the 

Middle East to matrix whether China’s aid allocation in Africa responds to changes in the 

volatility of access to the commodity from other major resource suppliers. As resource 

exploration continues to grow in Sub-Saharan Africa it will also be of value to observe changes 



in China’s infrastructure aid allocation in response to the discovery and changes in proven oil 

reserve levels. The model should also be tested on other matrixes of natural resources, including 

minerals which are a growing share of Africa’s exports to China, in order to further understand 

the motivations of China in its allocation of infrastructure aid. 

Based on the results of this study it may also be of interest to conduct further studies that 

examine the impact of Chinese infrastructure aid on development indicators in recipient 

countries, due to the established relationships of aid and natural resource extraction with 

development in the literature. In addition this will provide a basis on which to assess the impact 

of the new south-south aid flows versus traditional OECD aid on the development and long term 

well being of recipient countries in Africa.  

 

APPENDIX 

 

A. Tables  

Table 5: Summary Statistics 

 

Variable Obs Mean Std. Dev. Min Max 

Total Chinese Projects 1974 .319 .726 0 5 

Water Access 1932 64.67 16.950 22 99 

Telephone Lines per 100 1970 2.972 5.769 -9.539 28.445 

Proven Oil Reserves 1974 .877  4.343 0 36.22 

Brent Spot Price 1974 44.104  18.42 24.46 72.44 

Cushing OKWTI 1974 45.683 17.911 25.98 72.34 

Nigerian Forcados 1974 44.757  19.33 24.23 74.48 

OPEC Reference Basket 1974 41.776  17.192 23.12 69.08 

EIA Projection High 1974 31.543  2.949 26.48 35.22 

EIA Projection Low 1974 18.534  1.547748 15.56 19.77 

GDP Current US 1967 1.22e+10  3.37e+10 -1.44e+10 2.86e+11 

FDI 1974 3.62e+08  9.16e+08 -1.30e+09 7.27e+09 

ODA and Aid 1974 6.57e+08  1.03e+09 -1.87e+07 1.24e+10 

CPI Index 1854 2.857 1.011377 -.039 6.4 

CPIA 1799 3.063 .898 .336 2.350e5 

Energy Production  1972 1.425e4 4.299e5 -4.7816e4 1 

Regime 1865 -4.316 23.104 -88 175.623 

Affinity S-Score 1967 .862 .0838 0 1.14e+10 

Fuel Exports 1865 13.412  25.159 -57.953 175.623 

Total Exports Oil 1974 6.123 23.476 0 263.993 



 

 

Table 6: Proven Oil Reserves 

 
Proven Oil Reserves measured in billions of barrels. 

 

 

Table 7: Proven Oil Reserves Interacted with Exports of Oil 

 
 



 

 

Table 8: EIA High Price Projection 

 
EIA Price Projections measured in Current USD. 

 

Table 9: EIA Low Price Projection 

 
EIA Price Projections measured in Current USD. 

 



 

 

Table 10: Water Infrastructure 

 
Water Infrastructure measured in percentage of population with access to water from an improved source 

 

 

Table 11: Telephone Lines per 100 People 
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