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IntroductionIntroduction

•• Why are some countries richer than Why are some countries richer than 
others?others?

•• Physical and human capital Physical and human capital 
accumulation?accumulation?

•• ProductivityProductivity
•• Merely shifts the question to:Merely shifts the question to:



Why are some countries more Why are some countries more 
productive than others?productive than others?

•• Four explanations:Four explanations:
1.1. Resistance to new technologyResistance to new technology

2.2. Appropriate technologyAppropriate technology

3.3. Physical distance or geographyPhysical distance or geography

4.4. Absorptive capacityAbsorptive capacity



Absorptive capacityAbsorptive capacity

•• Three elementsThree elements (Morgan, 2002)(Morgan, 2002)::
1.1. Accessibility to overseas technologyAccessibility to overseas technology

2.2. Learning abilityLearning ability

3.3. Incentives or barriers to Incentives or barriers to 
implementing new technologyimplementing new technology



Current LiteratureCurrent Literature

•• TwoTwo--stage approachstage approach
1.1. Generate estimates of productivityGenerate estimates of productivity
•• Residual from growth accountingResidual from growth accounting
•• Residual from econometric estimation of Residual from econometric estimation of 

production functionproduction function

2.2. Regressing productivity on a set of Regressing productivity on a set of 
explanatory variablesexplanatory variables



Explanatory VariablesExplanatory Variables

2.2. Historical, political and CulturalHistorical, political and Cultural

1.1. Geographic VariablesGeographic Variables

•• Human capital Human capital 
•• Trade variablesTrade variables
•• Macroeconomic stabilityMacroeconomic stability

3.3. Policy dependentPolicy dependent



Stochastic Frontier Stochastic Frontier 
AnalysisAnalysis

•• Consider the following deterministic Consider the following deterministic 
frontier:frontier:

.,...,2,1, Niuxy iii =−= β

•• The (outputThe (output--orientated) Farrell orientated) Farrell 
measure of technical efficiency is:measure of technical efficiency is:
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Stochastic Frontier AnalysisStochastic Frontier Analysis
II: A Simple 2II: A Simple 2--part error specificationpart error specification

•• SFA decomposes the error term SFA decomposes the error term 
into two parts:into two parts:
•• Random error termRandom error term ((εεii))
•• Inefficiency componentInefficiency component ((ηη ii))

iiii xy εηβ ++=



Stochastic Frontier AnalysisStochastic Frontier Analysis
III: Estimating the model by MLIII: Estimating the model by ML

•• The likelihood function is expressed in The likelihood function is expressed in 
terms of two variance parametersterms of two variance parameters::
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The Determinants of The Determinants of 
(In(In--)efficiency)efficiency

•• Could perform a secondCould perform a second--stage regressionstage regression

•• However, in first stage, However, in first stage, ηη ii is assumed to be is assumed to be 
independently and independently and identically identically distributed.distributed.

•• Battese and Coelli (1995) ModelBattese and Coelli (1995) Model

•• Inefficiency effectsInefficiency effects

itit Eδη =



Results 1Results 1
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Results 2Results 2
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Results 3Results 3
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Results 4Results 4
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•• Geographical:Geographical:
•• Latitude, Tropical, LandlockedLatitude, Tropical, Landlocked

•• Historical, political and cultural:Historical, political and cultural:
•• Urban, and Ethnic mixUrban, and Ethnic mix

•• PolicyPolicy--dependentdependent
•• Human capital, quality of institutionsHuman capital, quality of institutions
•• Trade interacts with human capitalTrade interacts with human capital

ConclusionsConclusions

Evidence that the following factors Evidence that the following factors 
affect (inaffect (in--)efficiency)efficiency



•• What is the correct way to specify What is the correct way to specify 
the production technology?the production technology?

•• New explanatory variablesNew explanatory variables
•• TelecommunicationsTelecommunications
•• Political stabilityPolitical stability

•• Interactions between factorsInteractions between factors
•• Political stability and educationPolitical stability and education
•• Telecommunications structure and educationTelecommunications structure and education

Looking forwardLooking forward


