
 13 

countries. To explore this more, we recommend that further study be done including a 

measure of agricultural research and development.  
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Appendix 

FIGURE 1: AGRICULTURAL PRODUCTIVITY GROWTH 

 
Note: Agricultural productivity growth across income levels 

FIGURE 2: AVERAGE AGRICULTURAL OUTPUT 
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FIGURE 3: EFFICIENCY MEASUREMENT IN STOCHASTIC PRODUCTION 

FRONTIER MODEL 

  
Note: F represents the production function at the maximum  

output level, xi represents country I whose actual output is yi, 

thus, the technical inefficiency measures the distance between  

yj (the maximum output level) and yi (the actual output level).     

 

TABLE 1: DESCRIPTIVE STATISTICS OF OUTPUT AND INPUT VARIABLES 

 

Note: S.D refers to the Standard Deviation 

 

Table 1: Descriptive Statistics 

VARIABLES   N Mean S.D. Min Max 

y 
      

Output (Millions $)   873 342 838 0.22 5250 

x (inputs) 
      

Labour (Millions 

Persons) 

 
873 45.08 142.00 0.01 660.00 

Fertilizer (Millions 

Tonnes) 

 
873 12.62 53.47 0.00 426.00 

Land (1000 Ha) 
 

873 22.32 41.43 0.00 187.78 

Animals (Millions 

Head) 

 
873 736.00 1760.00 0.69 8940.00 

Machinery (1000 in 

Use) 

  873 387.95 763.06 0.01 4592.55 

µ (efficiency 

variables) 

      

Irrigation (1000 Ha) 
 

859 5.55 13.61 0.00 64.50 

Drought 

(Occurrence) 

 
873 0.14 0.42 0.00 3.00 

Openness 
 

867 67.27 33.54 0.02 218.85 

School Attainment 
 

629 8.24 2.32 1.21 13.10 

Independence  873 150 194 20 1070 
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TABLE 2: DESCRIPTIVE STATISTICS OF POLITICAL RISK ASSESMENT 

COMPONENT MEAN S.D. MIN MAX 

(DATA)* 

MAX 

(POSSIBLE POINTS) ** 

GOVERNMENT STABILITY 7.4 2.2 1 12 12 

SOCIOECONOMIC 
CONDITIONS 

4.8 1.7 0.5 10 12 

INVESTMENT PROFILE 6.7 2.2 0 12 12 

INTERNAL CONFLICT 8.0 2.4 0 12 12 

EXTERNAL CONFLICT 9.4 2.1 0 12 12 

CORRUPTION 2.5 0.9 0 6 6 

MILITARY IN POLITICS 2.9 1.6 0 6 6 

RELIGIOUS TENSIONS 4.3 1.4 0 6 6 

LAW AND ORDER 3.0 1.1 0 6 6 

ETHNIC TENSIONS 3.7 1.4 0 6 6 

DEMOCRATIC 
ACCOUNTABILITY 

3.3 1.3 0 6 6 

BUREAUCRACY QUALITY 1.7 0.9 0 4 4 

TOTAL  57.7 11.8 8.5 83.1 100 

Note: S.D refers to the Standard Deviation 

           *This is the maximum points for our data 

           ** This is the maximum points in the composite index by ICRG 

 

TABLE 3: COMPONENTS OF MAIN INSTITUTIONAL VARIABLES 

Business 
Condition 

Social 
Harmony 

Government 
Quality 

Socioeconomic 
Conditions 

Internal  
Conflict 

Government 
Stability 

Investment 
Profile 

External 
Conflict 

Law and Order 

Corruption Religion  
Tension 

Democratic 
Accountability 

Bureaucracy  
Quality 

Ethnic  
Tensions 

Military in 
Politics 

 

TABLE 4: DESCRIPTIVE STATISTICS OF MAIN INSTITUTIONAL VARIABLES 

Variables N Mean S. D. Min Max 

Business 
Condition 

3,872 0.53 0.18 0.02 0.96 

Social Harmony 3,872 0.72 0.17 0.04 1.00 

Government 
Quality 

3,872 0.62 0.17 0.04 0.97 

Note: S.D refers to the Standard Deviation 
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FIGURE 4: CARTOGRAPHICAL ILLUSTRATION OF BUSINESS CONDITIONS 

 
 

 

 

 

 

FIGURE 5: CARTOGRAPHICAL ILLUSTRATION OF SOCIAL HARMONY 

 
 

FIGURE 5: CARTOGRAPHICAL ILLUSTRATION OF GOVERNMENT QUALITY 
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FIGURE 6: AVERAGE TECHNICAL EFFICIENCY ACROSS REGIONS 
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FIGURE 7: CARTOGRAPHICAL ILLUSTRATION OF TECHNICAL EFFICIENCY 

IN AGRICULTURE 

 
FIGURE 8: AVERAGE TECHNICAL EFFICIENCY FOR COLONIAL RULE 
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RESULTS FOR AGGREGATE OUTPUT 
 

RESULT 1: TECHNICAL INEFFICIENCY ESTIMATES FOR BUSINESS 

CONDITIONS 

VARIABLES (1) (2) (3) (4) 
Business Conditions -0.112*** -0.106** -0.0957*** -0.0548* 

 (0.0370) (0.0419) (0.0358) (0.0324) 

Irrigation -0.0371** -0.0402*** -0.0411*** -0.0378*** 

 (0.0146) (0.0141) (0.0139) (0.00966) 

School Attainment -0.0380 0.00437 -0.00385 -0.0153 

 (0.0611) (0.0355) (0.0345) (0.0306) 

Openness  -0.00112** -0.00126** -0.00126** 

  (0.000449) (0.000492) (0.000523) 

Drought   -0.0363 -0.0307 

   (0.0241) (0.0213) 

Independence    -0.000180 

    (0.000148) 

Log Likelihood 1237.7 1245.0 1253.4 1288.0 

Wald Chi-square 1652734.9 1998027.5 2661239.6 7493691.7 

Country Fixed Effects YES YES YES YES 

Observations 625 624 624 624 

NOTE: Standard errors in parentheses    

* p<.10  ** p<.05  *** p<.01"   
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RESULT 2: TECHNICAL INEFFICIENCY ESTIMATES FOR SOCIAL HARMONY 

VARIABLES (1) (2) (3) (4) 
Social Harmony -0.152*** -0.150** -0.157*** -0.0521 

 (0.0417) (0.0655) (0.0460) (0.0434) 

Irrigation -0.0450*** -0.0369 -0.0377*** -0.0540*** 

 (0.00770) (0.0303) (0.0129) (0.00901) 

School Attainment -0.0437 0.0116 0.00861 -0.0781** 

 (0.0286) (0.0336) (0.0349) (0.0344) 

Openness  -0.00102 -0.00105** -0.00146*** 

  (0.000719) (0.000453) (0.000498) 

Drought   -0.0355 -0.0226 

   (0.0244) (0.0220) 

Independence    -0.000403** 

    (0.000173) 

Log Likelihood 1322.1 1247.9 1249.4 1287.7 

Wald Chi-square 123008502.9 2580132.6 2372916.3 3203419.4 

Country Fixed Effects YES YES YES YES 

Observations 625 624 624 624 

NOTE: Standard errors in parentheses    

* p<.10  ** p<.05  *** p<.01"   
 

 

RESULT 3: TECHNICAL INEFFICIENCY ESTIMATES FOR GOVERNMENT 

QUALITY 

VARIABLES (1) (2) (3) (4) 
Government Quality -0.0508 -0.0793** -0.0862** 0.111** 

 (0.0777) (0.0368) (0.0409) (0.0542) 

Irrigation -0.0299 -0.0289*** -0.0299* -0.0518*** 

 (0.0327) (0.00947) (0.0177) (0.0104) 

School Attainment -0.0511 -0.00337 -0.00832 -0.133*** 

 (0.128) (0.0343) (0.0339) (0.0311) 

Openness  -0.000891** -0.000940 -0.00117*** 

  (0.000403) (0.000603) (0.000436) 

Drought   -0.0318 -0.0147 

   (0.0260) (0.0355) 

Independence    -0.000835 

    (0.00147) 

Log Likelihood 1255.8 1247.1 1246.2 1291.2 

Wald Chi-square 7020042.2 1596220.8 2995715.7 1568481.8 

Country Fixed Effects YES YES YES YES 

Observations 625 624 624 624 

NOTE: Standard errors in parentheses    

* p<.10  ** p<.05  *** p<.01"   
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RESULT 4: TECHNICAL INEFFICIENCY ESTIMATES FOR ALL 

INSTITUTIONAL VARIABLES 

VARIABLES (1) (2) (3) (4) 
Business Conditions -0.0792 -0.0555 -0.0665 -0.112** 

 (0.0623) (0.125) (0.0594) (0.0555) 

Social Harmony -0.126** -0.120 -0.114* -0.0848 

 (0.0630) (0.0731) (0.0652) (0.0751) 

Government Quality 0.0359 0.0422 0.0233 0.0792 

 (0.0873) (0.194) (0.0980) (0.0792) 

Irrigation -0.0378*** -0.0394 -0.0384* -0.0335*** 

 (0.0130) (0.0450) (0.0203) (0.0122) 

School Attainment -0.0205 0.0192 0.0140 0.00410 

 (0.0434) (0.0305) (0.0355) (0.0419) 

Openness  -0.00106 -0.00104** -0.000614 

  (0.000737) (0.000482) (0.000469) 

Drought   -0.0346 -0.00838 

   (0.0234) (0.0332) 

Independence    -0.000787 

    (0.000590) 

Log Likelihood 1240.9 1260.5 1251.3 1260.9 

Wald Chi-square 1654459.4 2456512.4 2403785.8 1658555.0 

Country Fixed Effects YES YES YES YES 

Observations 625 624 624 624 

Standard errors in parentheses    

* p<.10  ** p<.05  *** p<.01"   
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RESULT 5: TECHNICAL INEFFICIENCY ESTIMATES: CROP LEVEL 

 


