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Abstract 
 
This paper examines the determinants of economic growth in developing countries within the standard 

growth regression framework, with special attention being paid to the experience of landlocked countries. 

The results confirm the findings of previous studies that landlockedness hampers economic growth, but the 

magnitude of negative impact is sensitive to alternative estimation methods. However, the analysis suggests 

that good governance, trade-openness, and coordinating infrastructure development with neighbours 

explain the significant aspect of the inter-country differences in growth rates among landlocked developing 

countries (LLDCs). The results also suggest that African landlocked are not different from the other LLDCs. 

Contrary to the 'resource-curse' hypothesis, natural resources seem to  contribute to economic  growth of 

LLDCs.  
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The empirical analysis is based on an annual panel data set covering 197 countries, including 34 landlocked 

developing countries, over the period 1996 to 2009. Two reasons compel to select the starting year 1996, 

first, the data for some variable such as the quality of governance are not available for many countries for 

before 1996, and second, nine landlocked developing countries were formed in the early 1990s and the data 

for many of these countries are abailable since 1996 only. After testing alternative panel estimation 

techniques, the Hausman-Taylor estimator is used as the preferred method. The results confirm the findings 

of previous studies, that landlockedness hampers economic growth, but also reveal that the magnitude of 

the negative impact is much larger than in the literature. Good governance and openness to foreign trade 

seem to explain inter-country differences in growth rates among LLDCs, suggesting that landlockedness is 

not destiny. The results also suggest that the African landlocked countries are not different to other 

landlocked developing countries in terms of economic growth. There is also evidence that the level of 

development of the neighbouring countries has a significant impact on the economic growth of a given 

landlocked country. Therefore, coordinating infrastructure development with the neighbouring countries 

may be a useful means of improving the development prospects o
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Figure 1: LANDLOCKED COUNTRIES IN THE WORLD 

 

Source: CartoGIS (2013)



Figure 2 shows the differences in per capita GDP between landlocked and non-landlocked developing 

countries. The average per capita GDP of the former in 2009 was less than US$1000, compared to well 

above US$2000 in the latter. The average per capita GDP of non-landlocked developing countries ramained 

consistently higher over the period from 1980 to 2009, suggesting that on average landlocked developing 

countries are poor than the other developing countries. 

Figure 2: REAL PER-CAPITA GDP- DEVELOPING COUNTRIES 

 

Source: Based on data compiled from WDI, World Bank (2010). 

 

Figure 3 depicts the relationship between per capita income and per capita trade for developing countries. 

As can be seen in the figure, there are two clear points, first is the relationship between trade and growth is 



8 
 



9 
 



10 
 

Gov = the quality of governance, 

MSN = aggregate market size in neighbouring countries (used only in landlocked developing countries group) 

MA =neighbours’ infrastructure-adjusted port distance (used only in landlocked developing 

countries group) 

Africa =Dummy variable for African country (1 if country is in Africa, 0 otherwise) 

The last term 𝜀𝑖,𝑡 is the error term and is assumed to have a normal distribution, η captures any common 

period-specific effect, such as general technical progress; and μ represents the time invariant variables.  

The dependent variable is in percentage, initial income is in natural log, capital formation to GDP, trade to 

GDP and natural resource rent to GDP ratios are in percentages. Openness is measured with an alternative 

variable, that is, the updated Sachs and Warner (1995) index. This index was updated following Wacziarg 

and Welch (2008) [SWWW index], and a binary variable. The signs of  𝛾1, 𝛾5 , 𝛾9  𝑎𝑛𝑑 𝛾10    expected to be 

negative, the others positive. The rational behind including the regressor such as initial income ( 𝑌𝑡−1) , 

capital formation (Cap), Openness (Open), Education (Edu), landlockedness (Llock), natural resources (Nres), 
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is not used as its form, instead replaced by the dummy variables for landlocked developed countries, non-

landlocked developing countries and landlocked developing countries.  

Once, the most disadvantaged group is identified, a second stage of analysis is made to identify growth rate 

differentials among the group of landlocked developing and non-landlocked developing countries including 

the landlockedness (Llock) dummy variable by detecting the actual impact of landlockedness in the 

developing countries. Estimation is also made excluding the governance quality (Gov) variable from the 

model to know whether the quality of governance helps to reduce the negative impacts of landlockedness. 

This variable is measured by the average of the rule of law and control of corruption as an additional 

explanatory variable. 

After the impact of landlockedness is identified, a third stage of analysis looks at growth rate differentials 

among the group of landlocked developing countries and includes two additional variables: MSN and MA. 

Based on the literature, market size in the neighbour contributes in the growth performance of the 

landlocked cou
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t is time period, and 

j is the number of neighbours. 

This index captures the market size of the neighbouring countries as it takes into account the trading 

significance of each neighbouring country in addition to its economic size. 
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and a positive sign supports the hypothesis of Mehlum et al. (2006) that suggests the resource rent 

promotes growth. 

Kaufmann et al. (2010) have developed six indices of the quality of governance, of these, the rule of law and 

control of corruption are considered more relevant than the other four as measures of the quality of 

governance in the process of economic development.4 The simple average of these two indicators is the 

variable used to measure the quality of governance in this paper. The simple average of the two is used 

instead of using the two indicators separately, because of the potential problem of high colinearity. The 

original data are for alternate years from 1996 to 2002. They are interpolated linearly to generate an annual 

series. The data for 2002 onwards are available annually. 
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cost of transportation to access international markets. Equations (3) and (4), respectively, show the 

calculations of the two variables related to the neighbourhood effects. 

  

3.3 ECONOMETRICS 

The model is estimated using Pooled Ordinary Least Squares (POLS), Random-Effects (RE), Fixed-Effects (FE), 

and Hausman Taylor (HT) estimators as in Hausman and Taylor (1981). In this case, the POLS has a major 

problem as it ignores the panel structure of the data and assumes that the observations are serially 

uncorrelated (Johnston, Jack and DiNardo, 1997). The FE estimator is not suitable, as the main explanatory 

variable “landlockedness” is specified as a time-invariant binary dummy variable, in addition to the Africa 

dummy and market access. The RE estimator ignores the country-specific effects. The HT estimator is more 

effective than RE because it eliminates bias related to lack of independence of the explanatory variables 

from the joint disturbance term. Moreover, the problem of heteroscedasticity is eliminated through the use 

of the general least squares method. For these reasons, the HT estimator is used as the preferred estimation 

method and alternative estimates using POLS, RE and FE estimations are reported for the purpose of 

comparison. The System Generalised Method of Moments (SGMM) developed by Arellano and Bover (1995) 

and Blundell and Bond (1998) is not suitable because the data set covers more than 15 years for the 'all 

countries' and 'all developing countries' group  (Roodman, 2009). To explain the properties of the HT 

estimator, consider the following stylized model: 

𝑌𝑖,𝑡 = 𝑋1,𝑖𝑡𝛽1 + 𝑋2,𝑖𝑡𝛽2 + 𝜏1𝛽3 + 𝜏2𝛽4 + 𝛼𝑖 + 𝜀𝑖𝑡 

Where, 𝑋1  and 𝑋2 are time varying regressors, 𝜏1 and 𝜏2 are time invarying regressors of the model, 𝛼𝑖  is a 

country specific effect, and 𝜀𝑖𝑡 is the error term. All the regressors are assumed to be uncorrelated with 𝜀𝑖𝑡. 

The relationship of regressors with 𝛼𝑖  is assumed as 𝐶𝑜𝑣. (𝛼𝑖, 𝑋1 = 0)  but 𝐶𝑜𝑣. (𝛼𝑖, 𝑋2 ≠ 0) , and 

𝐶𝑜𝑣. (𝛼𝑖, 𝜏1 = 0) but 𝐶𝑜𝑣. (𝛼𝑖, 𝜏2 ≠ 0). The FE model cannot estimate 𝛽3 and 𝛽4 and the RE ignores the role 

of country specific effect 𝛼𝑖. 
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The HT estimator is an instrumental variable (IV) estimator that enables us to estimate the coefficients of 

time-invariant regressors, by the stronger assumption that some specified regressor is uncorrelated with 

fixed effects. It combines the strength of both the FE and RE estimators and gives estimations that address 

the endogeneity issue, by setting the instrument as the difference between the regressor and the mean of 

the regressor. i.e.𝑋1,𝑖𝑡 − 𝑋1𝑖����  [(Verbeek, 2008), Breusch et al. (1989), (Hausman and Taylor, 1981)]. The HT 

estimator gives more consistent and efficient results when there is more than one time invariant variables in 

the model (Cameron and Trivedi, 2009).  

4.  3BRESULTS 

Descriptive statistics and the correlation matrix of the variables are presented in Table A.2 and Table A.3 in 

Appendix, respectively. The first stage regression results for all countries group, the second stage regression 

for developing countries group, and the third stage regression  for landlocked developing countries group 

are presented in Tables 1 to 7. Alternative estimates based on POLS, FE, RE and HT estimation techniques 

are reported in Table A.4 and Table A.5 in Appendix for comparison. The post estimation statistics are 

presented in the lower panel of tables. When compared with the HT estimates, the results for the dummy 

variables such as landlockedness and border, based on these estimation are substantially different, in terms 

of both the magnitude and the statistical significance. The comparisons suggest that using a landlockedness 

dummy with either POLS, RE or FE results in an underestimation of the negative impact of landlockedness 

because of the endogenous bias relating to openness, governance, capital formation and natural resources 

rent. The HT estimator used in this study redresses this bias by taking into account the country-specific 

effect in the panel data structure and the case of endogeneity taking the mean value of the potential 

endogenous variables, such as trade as percentage of GDP, governance, natural resources rent as 

percentage of GDP, and education.  

For HT estimates, the tests for over-identification of variables are conducted and the Sargan-Hansen statistic 

and Chi-square P-value are reported in the last rows of the tables. The null hypothesis is that the error term 
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is uncorrelated with instruments, such as the mean of the trade GDP ratio, liberalisation index, and natural 

resources to GDP cannot be rejected in all estimations. All equations pass the F test for overall statistical 

significance. 

Table 1 
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percentage points slower than that of developed countries ( the magnitudes are larger here). The natural 

resources rents seem to contribute statistically significantly to growth, supporting Mehlum et al. (2006). The 

variable “capital formation” is also highly statistically significant, with the expected sign. The results in these 

tables show that the negative impacts of landlockedness are much bigger in the developing countries, and 

the landlocked developing countries group is the most disadvantaged groups in terms of economic growth, 

that is these countries economic growth is slower by atleast five percentage points than the non-landlocked 

developing countries. These results strongly support the reason why the debate on the impact of 

landlockedness should be focused on the developing countries case.  

The results suggests that a country with a good governing system,  on average,  grows faster by a one and 

half percentage points annually holding other variables constant. This result is consistent with Kis-Katos and 

Schulze (2013) that suggests that the corruption (the symptom of the poor quality of governance) deters the 

economic growth. 

Table 1: GROWTH DETERMINANTS: ALL COUNTRIES 1996-2009 

 
Dependent Variable: Growth of Per Capita GDP 
Variables (1)  (2)  
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 (2.370)  (3.403)  
Landlocked Developing Economies -13.590***  

-
12.970***  

 (2.418)  (2.702)  
Non-landlocked Developing 
Economies -9.091***  -8.121***  
  (1.811)  (2.072)  
Number of observations 2,005  1,772  
F Statistic 31.98  28.15  
Sargan-Hansen statistic 4.26  28.82  
Sargan-Hansen P- Value 0.12  0.11  

Note:*** , ** and * indicate 1%, 5% and 10% level of statistical significance, respectively. The figures in 
parentheses are standard errors. 
 
The results reported in the previous table suggest that on average landlockedness is a much more binding 

constraint on growth for developing countries. Based on this result, to examine the impact of 

landlockedness on developing countries, Table 2  presents estimation results for all developing countries, 

with a landlockedness dummy. The coefficient of the landlockedness variable is statistically significant with 

the expected negative sign. The negative impact is very large, that is, by being landlocked, a country has a 

lower annual growth rate of three percentage points on average holding other variable constant, and is 

much larger compared to results reported in previous studies such as Sachs and Warner (1997), Collier and 

Gunning (1999) and Hailou (2007) which show this coefficient as roughly three percentage points. 5 Both 

indicators of openness are statistically significant. The governance quality variable is statistically highly 

significant with the expected positive sign. The coefficients for education are similar to those for the all 

countries group  for the same period. The coefficients for initial income, capital formation, and natural 

resources rent are not substantially different to those for the all countries group. The Africa dummy’s 

statistical significance level has declined substantially and the coefficients are much smaller than those of 

the all countries group, as expected. The coefficients of both indicators of openness are statistically 

significant. The coefficients for education variable are similar to that for the all countries group for the same 

period. The magnitude of the coefficients of the initial income variable is reduced, indicating the slow rate of 

convergence compared to the previous period. The results for capital formation and natural resources rent 
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are not substantially different to those for the all countries group. The coefficient of the Africa dummy is not 

statistically significant but with the expected negative sign. 
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When, the governance variable is not controlled, the Africa dummy becomes statistically significant with 

expected negative sign. This shows that once governance is controlled, the African developing countries are 

not different to the other developing countries in this group, other things remaining the same.  

Estimates using data averaged by five-year frequency for all developing countries are reported in Table 4. 

These results are consistent with those reported in the previous Tables. 

Table 3: GROWTH DETERMINANTS: ALL DEVELOPING COUNTRIES 1996-2009 EXCLUDING ’GOVERNANCE’ 

 
Dependent Variable: Growth of Per Capita GDP 
Variables (1)  (2)  
Landlockedness -2.758**  

-
3.013***  

 (1.171)  (1.128)  
Trade Openness (Trade% of GDP) 0.044***    
 (0.009)    
Trade Openness (SWWW)   1.579***  
   (0.589)  
Education (Edu) 0.717**  0.875***  
 (0.334)  (0.337)  
Initial Income (Yt-1) in log -3.966***  

-
4.315***  

 (0.809)  (0.811)  
Capital Formation (Cap)% of GDP 0.143***  0.173***  
 (0.021)  (0.020)  
Natural Resources Rent (Nres) % of GDP 0.068***  0.085***  
 (0.014)  (0.013)  
Africa (Dummy) -2.397*  -2.650**  
  (1.274)  (1.263)  
Number of observations 1,393  1,398  
F Statistic 22.49  20.00  
Sargan-Hansen statistic 3.28  3.48  
Sargan-Hansen P- Value 0.19  0.18  

Note:*** , ** and * indicate 1%, 5% and 10% level of statistical significance, respectively. The figures in 
parentheses are standard errors. 
 
 
 
 
 
 
Table 4: GROWTH DETERMINANTS: ALL DEVELOPING COUNTRIES 1996-2009 (5-YEAR AVERAGE) 
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Dependent Variable: Growth of Per Capita GDP 
Variables (1)  (2)  
Landlockedness -3.202***  -2.816***  
 (1.171)  (1.074)  
Trade Openness (Trade% of 
GDP) 0.036***    

 (0.011)    
Trade Openness (SWWW)   1.096**  
   (0.525)  
Education (Edu) 1.046***  1.098***  
 (0.218)  (0.227)  
Initial Income (Yt-1) in log -3.650***  -3.266***  
 (0.844)  (0.850)  
Capital Formation (Cap)% of 
GDP 0.116***  0.134***  

 (0.032)  (0.030)  
Natural Resources Rent 
(Nres) % of GDP 0.049**  0.063***  

 (0.020)  (0.018)  
Africa (Dummy) -0.984  -0.595  
  (1.161)  (1.064)  
Number of observations 439  440  
F Statistic 11.76  11.09  
Sargan-Hansen statistic 1.23  1.18  
Sargan-Hansen P- Value 0.54  0.55  

Note:*** , ** and * indicate 1%, 5% and 10% level of statistical significance, respectively. The figures in 
parentheses are standard errors. 
 

Table 5  presents the estimates for a group of landlocked developing countries. The governance variable has 

a statistically significant positive impact on economic growth in the landlocked developing countries. This 

suggests that if the quality of governance is improved by an index point, on average the rate of economic 

growth increases by at least two and a half percentage points, holding other variables constant. 

Table 6  presents the estimates for a group of landlocked developing countries, after adding two new 

variables: Market size in neighbour and Market Access. The coefficient of trade openness measured using 

trade as a percentage of GDP is statistically significant. The coefficient of the alternative measure of trade 

openness, Sachs-Warner index of liberalisation is also positive and statistically highly significant. This 

suggests that a landlocked country with trade openness grows faster. The MSN variable is statistically 
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Table 5: GROWTH DETERMINANTS: LANDLOCKED DEVELOPING COUNTRIES 1996-2009 WITH GOVERNANCE 

 
Dependent Variable: Growth of Per Capita GDP 
Variables (1)  (2)  
Trade Openness (Trade% of GDP) 0.050***    
 (0.017)    
Trade Openness (SWWW)   1.330  
   (1.140)  
Market Access -0.109  -1.272  
 (2.730)  (2.598)  
Market Size in neighbour 1.248***  1.238***  
 (0.467)  (0.466)  
Governance Quality 2.785**  2.350**  
 (1.162)  (1.161)  
Education (Edu) -0.856  -0.635  
 (0.725)  (0.737)  
Initial Income (Yt-1) in log -2.464*  -3.006**  
 (1.466)  (1.456)  
Capital Formation (Cap)% of GDP 0.056  0.082**  
 (0.039)  (0.039)  
Natural Resources Rent (Nres) % of 
GDP 0.068***  0.081***  

 (0.021)  (0.021)  
Africa (Dummy) -0.469  -0.756  
  (3.725)  (3.761)  
Number of observations 364  364  
F Statistic 4.77  3.89  
Sargan-Hansen statistic 3.58  3.06  
Sargan-Hansen P- Value 0.31  0.38  

Note:*** , ** and * indicate 1%, 5% and 10% level of statistical significance, respectively. The figures in 
parentheses are standard errors. 
 

 

 

 

Table 6: GROWTH DETERMINANTS: LANDLOCKED DEVELOPING COUNTRIES 1996-2009 

    

Dependent Variable: Growth of Per Capita GDP 
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Variables (1)  (2)  
Trade Openness (Trade% of GDP) 0.046***    

 (0.017)    
Trade Openness (SWWW)   1.448  
   (1.162)  
Market Access -1.629  -2.675  
 (2.812)  (2.795)  
Market Size in neighbour 1.387***  1.443***  
 (0.500)  (0.503)  
Education (Edu) -1.220  -1.071  
 (0.757)  (0.772)  
Initial Income (Yt-1) in log -2.805*  -3.445**  
 (1.546)  (1.539)  
Capital Formation (Cap)% of GDP 0.071*  0.095**  
 (0.038)  (0.038)  
Natural Resources Rent (Nres) % of 
GDP 0.064***  0.076***  

 (0.021)  (0.021)  
Africa (Dummy) -1.714  -2.044  
  (3.787)  (3.917)  
Number of observations 377  377  
F Statistic 5.05  4.26  
Sargan-Hansen statistic 1.60  1.46  
Sargan-Hansen P- Value 0.45  0.48  

Note:*** , ** and * indicate 1%, 5% and 10% level of statistical significance, respectively. The figures in 
parentheses are standard errors. 
 

 

 

 

 

 

 

Table 7: GROWTH DETERMINANTS: LANDLOCKED DEVELOPING COUNTRIES 1996-2009 WITH RULE OF LAW 

Landlocked Developing Countries 1996-2009  with  Rule of Law 
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Dependent Variable: Growth of Per Capita GDP 
Variables (1)  (2)  
Trade Openness (Trade% of GDP) 0.049***    

 (0.017)    
Trade Openness (SWWW)   1.261  
   (1.143)  
Market Access -0.006  -1.229  
 (2.646)  (2.527)  
Market Size in neighbour 
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Appendix 

 

Table A.1: KEY INDICATORS OF LANDLOCKED COUNTRIES IN 2007 

Country Independence  
Date  

Area 
Sq.Km. 

Population 
('000) 

Nbr. 
countries 

GDP 
(US$ Bln.) 

RGDPP
C  

Trade /  
GDP % 

Afghanistan 19 August 1919 652230 28259 7 9.7 NA 77 

Armenia 23 September 1991 28480 3072 5 9.2 1425 58 

Azerbaijan 30 August 1991 82620 8581 6 33 1946 96 

Belarus 25 August 1991 202900 9702 5 45.3 2255 128 

Bhutan 8 August  1949 38390 676 2 1.2 1178 103 

Bolivia 6 August  1825 1083300 9524 5 13.1 1125 76 

Botswana 30 September 1966 566730 1892 4 12.4 4233 83 

Burkina Faso August  1960 273600 14721 6 6.8 260 NA 
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Malawi 6 July 1964 94080 14439 3 3.5 152 62 

Mali 22 September 1960 1220190 12408 7 7.2 292 62 

Moldova 27 August 1991 32890 3667 3 4.4 548 145 

Mongolia 13 March 1921 1553560 2611 2 3.9 683 130 

Nepal 1768 147181 28286 2 10.3 245 44 

Niger 





 

Table A.3 :  CORRELATION MATRIX   

Variables G Yt-1 Trade/GDP Cap Edu Nres 
SWWW 



 

Table A.4: GROWTH DETERMINANTS: ALL COUNTRIES 1996-2009 WITH TRADE/GDP 
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