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APPENDIX 

SSA countries used for this research are; Angola, Benin, Botswana, Burkina Faso, Burundi, Cape 

Verde, Cameroon, Central African Republic, Chad, Comoros, Congo, Côte d'Ivoire, Democratic 

Republic of the Congo, Djibouti, Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, 

Kenya, Lesotho, Madagascar, Malawi, Mali, Mauritania, Mauritius, Mozambique, Namibia, 

Niger, Nigeria, Rwanda, Senegal, Seychelles, South Africa, Swaziland, Tanzania, Togo, Uganda, 

Zambia. 

Note for Graph by ID: Angola = ID 1,… , Zambia =ID 40  

 

Table 1: Summary of Unit root test for bilateral official development assistance 

Test Levin-Lin-

Chu 

Harris-

Tzavalis 

Breitung Im-

Pesaran-

Shin 

Fisher’s 

Type 

Hadri LM 

Stationarity 

Null 

Hypothesis 

Panels 

contain unit 

roots 

Panels 

contain unit 

roots 

Panels 

contain unit 

roots 

All panels 

contain unit 

roots        

All panels 

contain unit 

roots 

All panels are 

stationary    

Statistic  

N/A 

 

N/A 

 

N/A 

Z-t-tilde-

bar   -

13.9343 

Modified 

inv. chi-

squared Pm          

6.9378            

 

N/A 

p-value - - - 0.0000 0.0000 - 

Remark - - - Stationary Stationary - 

N/A: requires strongly balanced data.  Source: Stata 13.0 
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Table 2: Summary of Unit root test for multilateral official development assistance 

Test Levin-Lin-

Chu 

Harris-

Tzavalis 

Breitung Im-

Pesaran-

Shin 

Fisher’s 

Type 

Hadri LM 

Stationarity 

Null 

Hypothesis 

Panels 

contain unit 

roots 

Panels 

contain unit 

roots 

Panels 

contain unit 

roots 

All panels 

contain unit 

roots        

All panels 

contain unit 

roots 

All panels are 

stationary    

Statistic  

N/A 

 

N/A 

 

N/A 

Z-t-tilde-

bar    

-3.8961    

Modified 

inv. chi-

squared Pm       

8.3274          

 

N/A 

p-value - - - 0.0000 0.0000 - 

Remark - - - Stationary Stationary - 

N/A: test requires strongly balanced data.  Source: Stata 13.0 
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Robustness Checks with instrumental variable regression 

Table 3: Level (short-term) impact of ODA on GFCF using instrumental variable regression 

 

 IV 

 lnGFCF lnODA 

   

lnODA 0.160***  

 (0.0582)  

lnpcGDP 0.734*** 0.148    

 (0.174) (0.4292) 

lnPOP 1.547*** 3.802***    

 (0.269) (0.6565) 

lnDXR -0.283*** 0.3568    

 (0.0468) (0.2975) 

lnINF 0.0324 -0.0062    

 (0.0202) (0.0480) 

INT 0.00356* 0.0013     

 (0.00184) (0.0078) 

RMD  0.0146*** 

  (0 .0056) 

ROL  1.0298***     

  (0.2167) 

s1  -1.448***    

  (0.4027) 

s2  0.999***    

  (0.2907) 

s3  0.6919***    

  (0.1511) 

s4  - 

   

Constant   

Observations 466 466 

R-squared 0.517  

Number of ID 39  

Country FE YES  

F test  13.60 

  [0.0000] 

Kleibergen-Paap 

rk LM statistic    

 28.02 

[0.0000] 

Hansen's J  5.892 

[0.2073] 

   

Robust standard errors in parentheses, p-values in square brackets 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 4: Level (short-term) impact of BODA on GFCF using instrumental variable regression 

 

 IV 

 lnGFCF lnBODA 

   

lnBODA 0.167**  

 (0.0650)  

lnpcGDP 0.737*** 0.0155    

 (0.182) (0.5159) 

lnPOP 1.577*** 3.448***    

 (0.295) (0.7402) 

lnDXR -0.263*** 0.2134    

 (0.0439) (0.2795) 

lnINF 0.0342 -0.0171    

 (0.0211) (0.0506) 

INT 0.00278 0.0059    

 (0.00190) (0.0078) 

RMD  0.0125**    

  (0.0058) 

ROL  1.115***    

  (0.2359) 

s1  -1.526***    

  (0.4476) 

s2  0.5432     

  (0.369) 

s3  0.2651     

  (0.282) 

s4  - 

Observations 453  

R-squared 0.482  

Number of ID 38  

Country FE YES  

Country RE   

   

F test  10.30 

  [0.0000] 

Kleibergen-Paap 

rk LM statistic    

 18.86 

[0.0020] 

Hansen's J  5.313 

[0.2566] 

Robust standard errors in parentheses, p-values in square brackets 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 5: Level (short-term) impact of MODA on GFCF using instrumental variable regression 

 

 IV 

 lnGFCF lnMODA 

   

lnMODA 0.0487  

 (0.0406)  

lnpcGDP 0.742*** -0.7174    

 (0.170) (0.7429) 

lnPOP 2.004*** 4.739***    

 (0.277) (0.8449) 

lnDXR -0.259*** 0.626***    

 (0.0567) (0.2039) 

lnINF 0.0391** 0.0636    

 (0.0184) (0.0834) 

INT 0.00190 -0.0135*    

 (0.00176) (0.0080) 

RMD  0.0197**    

  (0.00846) 

ROL  0.8451**    

  (0.36895) 

s1  -0.2660    

  (0.7216) 

s2  1.482***    

  (0.5174) 

s3  1.661***    

  (0.4390) 

s4   

   

Constant   

Observations 423  

R-squared 0.572  

Number of ID 39  

Country FE YES  

Country RE   

   

F test  10.90 

  [0.0000] 

Kleibergen-Paap 

rk LM statistic    

 20.862 

[0.0009] 

Hansen's J  4.913 

[0.3100] 

   

Robust standard errors in parentheses, p-values in square brackets 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 6: Hausman’s Test 

Level equation Chi-squared statistic p-value Remark 

ODA 58.92 0.0000 Choose fixed-effects 

BODA 61.02 0.0000 Choose fixed-effects 

MODA 53.30 0.0000 Choose fixed-effects 

 

Figure 1: Scatter plot of GFCF and ODA 

 

 

 

 

 

 

 

lnGFCF

lnODA1

0

5

10

0 5 10

-5

0

5

-5 0 5

University of Ghana  http://ugspace.ug.edu.gh



106 

 

Figure 2: Histogram of GFCF 
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Figure 3: Normality plot of GFCF 
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Figure 4: GFCF Graph of SSA countries 
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Figure 5: ODA Graph of SSA countries 
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Important Equations 

0 1

2

ln ln (1)
k

it it j it i it

j

GFCF ODA X    


      

0

2

ln (2)
k

it j it it i it

j

ODA X Z    


    
 

0 1

2

ˆln ln (3)
k

it it j it i it

j

GFCF ODA X    


      

0 1 1 2 1 3

4

(ln ) (ln ) ln (ln ) ( ) (4)
k

it it it it j it i it

j

GFCF GFCF GFCF ODA X       



            
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Table 7: Correlation Matrix 

 lnGFCF

   

lnODA lnBODA lnMODA lnpcGDP

  

lnDXR

  

lnINF

  

INT lnPOP ROL

  

RMD   s1 s2 

  

s3 s4 

lnGFCF 1.00               

lnODA  0.52 1.00              

lnBODA  0.51   0.91 1.00             

lnMODA  0.45   0.84 0.63 1.00            

lnpcGDP  0.82  0.39 0.39 0.33  1.00           

lnDXR  -0.04   0.23 0.18 0.24 -0.09 1.00          

lnINF   0.20  -0.01 0.00 0.11   0.13 -0.32 1.00         

INT -0.07  0.09 0.12 0.04  -0.08 0.22 -0.31 1.00        

lnPOP  0.78   0.61 0.60 0.61   0.70 0.16 0.25 0.00  1.00       

ROL  0.02   0.43 0.41 0.50   0.00 -0.46 -0.10 0.01 -0.34 1.00      

RMD  0.18   0.52 0.44 0.64  -0.01 0.22 0.11 0.14   0.15 -0.32 1.00     

s1 -0.04  -0.27 -0.21 -0.26  -0.03 -0.04 -0.05 0.00  -0.10 0.05 0.01 1.00    

s2  0.01   0.31 0.30 0.36  -0.09 0.38 0.13 0.12   0.42 -0.44 0.17 -0.05 1.00   

s3 -0.01  -0.13 -0.14 -0.10  -0.03 -0.19 -0.09 -0.08  -0.19 0.08 -0.16 -0.02 -0.70 1.00  

s4 -0.01  -0.28 -0.25 -0.40   0.17 -0.30 -0.07 -0.06  -0.35 0.52 -0.05 -0.01 -0.56 -0.19 1.00 
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