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Abstract 
This study estimates the macroeconomic impact of remittances and some control variables such as openness of the 
economy, capital/labor ratio, and economic freedom on the economic growth of African, Asian, and Latin 
American-Caribbean countries using newly developed panel unit-root tests, cointegration tests, and Panel Fully 
Modified OLS (PFMOLS). We use annual panel data from 1985- 2007for 64 countries consisting of 29 from Africa, 
14 from Asia, and 21 from Latin America and the Caribbean region, respectively. We find that remittances, 
openness of the economy, and capital labor ratio have positive and significant effect on economic growth for all 
regions as a group and in each of the three regions of the study. While the economic freedom index also has a 
positive and significant effect on growth in Africa and Latin America, however, its effect on the economic growth of 
Asia is mixed.    
 
 
 
I. Introduction 
 

In spite of the recent worldwide contraction in private financial flows to developing countries, remittances 

still continue to be a lifeline for more than 700 million people in developing countries. According to the World Bank 

estimates, remittances totaled $420 billion in 2009 of which $317 billion went to developing countries, involving 

some 192 million migrants or 3 percent of the world population (Massimo, 2010). For many developing countries, 

remittances represent a major part of international capital flows, surpassing foreign direct investment (FDI), export 

revenues, and foreign aid (Giuliano and Ruiz-Arranz, 2005). Figures 1, 2, 3, and 4 below depict the average annual 

growth rate of international financial flows in the form of remittances, overseas development assistance (ODA), and 

foreign direct investment (FDI) for African, Asian, and Latin American/Caribbean countries as a group and for each 

of the three regions, respectively for the years between 1985 and 2007.  FDI leads the way in all the regions in terms 

of growth followed by remittances, which have already surpassed official development assistance as a source of 

foreign financial inflows to the three regions 

 The main objective of this study is to estimate the long-run macroeconomic impact of remittances on the 

per capita GDP of African, Asian, and Latin American/Caribbean countries while controlling for some key sources 

of economic growth such as openness of the economy, capital/labor ratio, and economic freedom. As such, the study 

makes contributions to the existing literature on three fronts. First, the paper utilizes rich panel data covering three 

regions of the world (Africa, Asia, and Latin America/Caribbean) where the majority of the developing countries 
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reside to investigate the relative impact of remittances on their economic growth as a group and/or individually. 

Secondly, we use newly developed panel unit-root tests, cointegration tests, and Panel Fully Modified OLS 

(PFMOLS to establish the long-run relationship between per capita GDP growth and remittances while taking into 

account some key control variables such as the openness of the economy, capital labor ratio, and the measure of 

economic freedom. Thirdly, the study provides a unified comparative analysis of the relative impact of remittances 

and other control variables of the economic growth African, Asian, and Latin/Caribbean countries. The findings 

suggest that remittances, openness of the economy, and capital labor ratio have positive and significant effect on 

economic growth for the regions as a group and in each of the regions.  

The paper is organized as follows. The next section gives a brief review of the literature.  Section 3 

describes the data and empirical methodology.  The empirical results are presented in section 4.  The final section 

draws conclusions based on the results.  

 

2.  A Review of Selected Literature  

In the case of Africa, a recent joint study by the World Bank and the Central Bank of Kenya suggests that 

money sent to Africa by those living abroad is estimated at $21 billion and is expected to grow by two percent in 

2010. While such remittance flows represent a significant share of the gross domestic product (GDP) for many 

African countries, however, it is not as high as for the other regions of the world such as Latin American, or Asian 

countries (Otieno, 2010). For instance, remittances to the Philippines in Asia and Mexico in Latin America alone 

were roughly the same as those received by the whole of sub-Saharan Africa in 2010. The top ten recipients of 

remittances in Africa in 2010 include Nigeria (US$10 billion), Sudan (US$3.2 billion), Kenya (US$1.8 billion), 

Senegal (US$1.2 billion), South Africa (US$1.0 billion), Uganda (US$0.8 billion), Lesotho (US$0.5 billion), 

Ethiopia (US$387 million), Mali (US$385 million), and Togo (US$302 million). 

Based on household survey data from various African countries, few empirical studies have investigated 

the role of remittances in reducing poverty (Lucas and Stark, 1985; Adams, 1991; Sander, 2004; Azam and Gubert, 

2005; Adam and Page, 2005; Adam, 2006).  Perhaps, the aggregate impact of remittances have been disregarded for 

at least two reasons. One theoretical strand suggests that workers’ remittances are mainly used for consumption 

purposes and, hence, have minimal impact on investment and may, in fact, reduce the incentive of the recipients to 



4 

 

work. In other words, remittances are widely viewed as compensatory transfers between family members who lost 

skilled workers due to migration. 

Other studies by Stark and Lucas (1988), Taylor (1992), Faini (2002), and Adams and Page (2005) find a 

positive relationship between remittances and economic growth based on 113 countries. Focusing on the experience 

of 101 developing countries, however, recent studies by Chami et al. (2005) and IMF (2005) find negative and no 

impact of remittances on economic growth. 

Stahl and Arnold (1986), however, argue that the use of remittances for consumption may have a positive 

effect on growth because of their possible multiplier effect by stimulating business development in the recipient 

countries. Moreover, remittances respond to investment opportunities in the home country as much as to charitable 

or insurance motives. Many migrants invest their savings in small businesses, real estate or other assets in their own 

country because they know local markets better than in their host countries, or probably expecting to return in the 

future. In about two-thirds of developing countries, remittances are mostly profit-driven and increase when 

economic conditions improve back home. Such external monetary flows are particularly used for investment where 

the financial sector does not meet the credit needs of local entrepreneurs (Institute of Development Studies, id21 

insights, #60, January, 2006). 

Using panel data set of developing Asia and the Pacific countries during the period 1993-2003, Jongwanich 

(2007) finds that remittances constitute the largest foreign exchange earnings and represent more 10 percent of GDP.  

A recent study by Vargas-Silva, et al. (2009), using panel data for more than 20 countries in the Asian region for 

1988–2007, also finds that remittances positively affect home country real gross domestic product (GDP) per capita 

growth, i.e. a 10% increase in remittances as a share of GDP leads to a 0.9–1.2% increase in GDP growth. 

According to a World Bank study (2008), Latin America and the Caribbean countries received around 

US$50 billion in remittances in 2005. This represents about 70percent of foreign direct investment (FDI) and is 

almost 8 times more than official development assistance (ODA) to the region. In terms of sheer volume, Mexico 

outpaces the pack in the region with over US$25 billion, followed by Brazil (US$7.2 billion), Colombia (US$4.8 

billion), Guatemala (US$4.3 billion), El Salvador (US$3.8 billion), the Dominican Republic (US$3.1 billion), Peru 

(US$2.9 billion), Ecuador (US$2.8 billion), and Honduras (US$2.7 billion), according to the IDB (Grogg, 2009). 

However, on a per capita basis, El Salvador gets the most, followed by the Dominican Republic, Honduras, 

Guatemala, and Mexico rounding up the top five recipients in that order. Using a large cross-country panel dataset, 
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Acosta et al. (2008) find that remittances in Latin American and Caribbean countries (LAC) have increased 

economic growth and reduced inequality and poverty. While Giuliano and Arranz (2009) find that remittances pave 

the way for financial development leading to economic growth, Amuedo-Durantes and Pozo (2004) and Chami, et 

al. (2005) argue that remittances may have a deleterious effect on economic growth otherwise known as the “Dutch 

disease” by reducing the incentives for labor force participation of the recipients. Thus, we cannot, a priori, predict 

the direction, or the size of the impact of remittances on the economic growth based on the above discussions.   The 

next section highlights the methodology and data of the study. 

 

3. Empirical Methodology and Data 

3.1 Panel unit root tests 

To investigate the causal relationship and co-movements between remittances and per capita income, we 

first check for the stationarity of our data.   Recently, there has been a hightened development of panel-based unit 

root tests ( Hadri, 1999; Breitung, 2000; Choi, 2001; Levin, Lin and Chu, 2002; Im,  2003;  Breitung and Das, 

2005).  These studies have shown that the panel unit root tests are less likely to be subject to Type II error and as 

such are more powerful than tests based on times series data. 

Due to the unbalanced nature of our dataset and also some gaps in the individual time series, we employ the 

Fisher-type Augment Dickey Fuller (ADF) tests as presented by Choi 20011 which do not require a balanced dataset 

and allow for gaps in the individual series.2 The ADF specification can be written as: 

 
∆��� � ����,��	 
 �′���� 
 
��                                                    (1) 

 
where i= 1…..N, t=1…….T, and 
�� denotes the stationary error term of the i th member in period t, respectively.  yit 

refers to the variable being tested, z’it represents control variables in the model (including remittances) with panel-

specific means, time trends, or nothing depending on the options specified.  If zit= 1, then �′���� will denote fixed-

effects.  On the other hand, we can specify a trend scenario where �′��= (1, t) such that �′���� represents fixed-effects 

and linear time trends.  We can also specify �′�� non-constant and omit the �′���� term altogether.  

In testing for panel-data unit roots, Fisher-type tests conduct the unit-root tests for each panel individually 

and then combine the p-values from these tests to produce an overall test (an approach used mostly in meta-

                                                           
1 See also Maddala and Wu (1999) 
2 See STATA 11 handbook. 
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analysis). Note that in this context, we perform a unit-root test on each of our panel units i separately and then we 

use their combined p-values to construct a Fisher-type test to investigate whether or not the series exhibit a unit-root.  

The null hypothesis in this case is HO: ��=1 for all i versus the alternative hypothesis of Ha: ��< 0 for some i.  This 

routine provides 4 different unit-root test methods as proposed by Choi (2001).  The first three tests differ in whether 

they use the inverse chi-square (P), inverse normal (Z), or inverse logit (L) transformation of the p-values while the 

fourth test is a modification of the inverse chi-square method which is suitable when the sample (N) is large.  Choi 

(2001) shows that the Z-statistic offers the best trade-off between size and power, and as such suggests its use in 

applications.  In the next sub-section, we address the issue of panel cointegration tests to determine whether GDP 

per capita and the control variables move together in the long-run.  

 
3.2 Panel Cointegration Tests 
 

As a second step for checking  the long-run relationship between per capita income growth and remittances, 

we employ the Error-correction model for cointegration tests of panel data as described by Westerlund (2007).  

Unlike models which are based on residual dynamics (such as Pedroni, 2004), these tests propose four new panel 

tests of the null hypothesis of no cointegration which are based on the structural rather than dynamics and, therefore, 

do not impose common factor  restrictions. Two methods are designed to test the alternative hypothesis that the 

panel is cointegrated as a whole, while the other two test the alternative hypothesis that there is at least one 

individual member of the panel that is cointegrated.  In a nutshell, if the null hypothesis of no error correction is 

rejected, then the null hypothesis of no cointegration is also rejected. We note here that the error-correction tests 

assume the following data-generating process: 

 
 
 

∆��� �  �′��� 
 �����,��� � �′���,���� 
 ∑ ��,��� 
��
��� ∑ ���∆��,��� 
  ��

��!�
���"�          (2) 

 
 

where t = 1, . . . , T and i = 1, . . . , N denote the time-series and cross-sectional units, respectively; dt contains the 

deterministic components for which there are three possible cases that can occur including: (1) dt = 0, thus, equation 

(1) has no deterministic terms, (2) dt = 1, thus,  ∆���  is generated with a constant, and (3) dt = (1,t), thus,  ∆���  is 

generated with both a constant and a trend. In our case, yit denotes the log of real per GDP capita of country i at time 

t, and xit denotes the log of remittances  to country i at time t.   
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Equation (2) can be rewritten as: 
  
 

∆��� �  �′��� 
 �����,��� � #′���,���� 
 ∑ ���$%�.��� 
��
��� ∑ ���∆��,��� 
  ��

��!�
���"�        (3) 

 
 
where '′� i = −αi(′�.  The parameter αi determines the speed at which the system  ��,��	 � (′�)�,��	 corrects back to 

the equilibrium relationship after a sudden shock. If αi < 0, then the model is error-correcting, implying that yit and 

xit are cointegrated.  If αi = 0, then there is no error correction and, thus, no cointegration.   We can, thus, state the 

null hypothesis of no cointegration as HO: αi = 0 for all i.  The alternative hypothesis depends on what is being 

assumed about the homogeneity of αi. Westerlund (2007) proposes four statistical tests including two group-mean 

tests and two panel-mean tests.  The group-mean tests do not require the αi’s to be equal and as such allow one to 

test the null hypothesis against the alternative hypothesis of Hg: αi < 0 for at least one i.  In the case of the panel-

mean statistic, we test the null against the alternative hypothesis of Hp: αi = α < 0 for all i.  The postulated 

relationship between our variables of interest allows for a linear time trend:   

     
        ln,-��. �  /� 
 0�1 
 (� ln,2��. 
 3��                                                    (4) 

 
 

We perform the cointegration tests using AIC to choose an optimal lag and lead lengths for each series and 

with the Bartlett kernel window width set according to 4*(T/100)2/9 ~ 3.3  Since part of our interest lies in 

investigating regional differences, we present the cointegration test results for the overall and also for the 3 regions 

(Africa, Asia, and Latin America) under consideration.   Having verified the log-run relationship between the GDP 

per capita and the control variables, we now turn to the estimation of the log-run impact of the control variables on 

GDP per capita using Panel Fully Modified Ordinary Least Squares Method (PFMOLS) in the next sub-section.  

 
3.3 Panel Fully Modified Ordinary Least Squares Test (PFMOLS)  
 

We employ an autoregressive distributive lag (ARDL) dynamic panel specification in the following form:  
 

 
      ��� � ∑ ��4��,��4 
 ∑ 5�4

′ )�,��4 
 6�
7
4�8

9
4�	 
 3��                            (5) 

 
 
where yit, denotes the real per capita income of the ith country in period t, respectively (i= 1…..,N,  t=1…..T),. Xit is 

a K*1 vector of explanatory variables; ��4 ′: are scalars and 5��′: are a K*1 vector of coefficients.  If the variables in 

                                                           
3
 We followed Newey and West (1994) 
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equation (5) are I(1) and cointegrated, then the error term is an I(0) process for all of our groups i. An important 

feature of variables that are cointegrated is their responsiveness to deviations from the long-run state, suggesting an 

error-correcting model where the short-run dynamics (shocks) of our variables will adjust to the long-run 

equilibrium are influenced by deviations from long-run equilibrium.  This allows us to re-parameterize equation (5) 

into an error-correcting model written as: 

 
∆��� �  ;����,��	<�

′2��� 
 ∑ ���∆��,��	 
 ∑ 5�4
′ ∆2�,��4 
 6� 
 3��

7�	
4�8

9�	
4�	        (6) 

 
 

where ;�denotes the error-correcting speed of adjustment term.  If ;�=0, then there is no evidence for a long-run 

relationship between the dependent variable and our regressors.  The parameter  ;� is expected to be significantly 

negative under the previous assumption that the variables return to a long-run equilibrium. The vector <�
′ is of 

particular importance because it contains the long-run relationships (elasticities) between the per capita income and 

the control variables.4 

We employ the pooled-mean estimator for the dynamic panel data advocated by Pesaran, et al. (1998 & 

1999) in estimating the long-run worker remittance elasticity of growth.  They propose a maximum likelihood type 

“pooled-mean group” (PMG) estimator which combines pooling and averaging individual regression coefficients in 

equation (6). In this case, one could use a conditional error correction framework where long-run elasticities are 

constrained to be the same, but short-run dynamics are allowed to vary over the cross-sections.   

The PMG estimators have two key advantages over other commonly used estimators in the literature. 

Compared to the static fixed-effects estimator, the PMG estimator allows for dynamics while the static fixed-effects 

model do not.  In comparison to the dynamic fixed-effects estimator, the PMG estimator allows the short-run 

dynamics (shocks) and error variances to differ across cross-sections. Another pertinent advantage is that the 

underlying auto-regressive distributed lag (ARDL) structure dispenses with the importance of the unit root pre-

testing of the variables in question.  As long as there is a unique vector which defines the long-run relationship 

                                                           

4 ; � ��1 � ∑ ���
9
4�	 �, <� �

∑ >?@
A
@BC

,	�∑ D?EE .
, ��4
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9
G�4H	    I � 1 … . . K � 1, LMN 5�4
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among our variables of interest, it is of no consequence if the variables are either I(1), or I(0) since the PMG 

estimates of an ARDL specification will yield consistent estimates.5  

 

 

3.4 Data 
 

We employ annual panel dataset for 64 countries for the period between 1985 and 2007.  The data are 

based on 29 African, 14 Asian, and 21 Latin American/Caribbean countries.  The use of annual data is important for 

our analysis because they help us to circumvent problems associated with seasonality (Vanegas & Croes, 2003).   

They also help us not to make an unwarranted assumption of homogeneity among the countries in the sample. Per 

capita income, remittances, capital/labor ratio, and openness to trade data come from the World Bank’s 2010 World 

Development Indicators Dataset. The Freedom variable is constructed from political rights, and civil liberty data are 

procured from Freedom House of the Heritage Foundation. The data description and summary statistics are provided 

in Tables 1a and 1b below.   

 
4. Tests and Empirical Results  
 
4.1 Unit-root Test 
 

For the stationarity test of our data, we first apply the Fisher-Type ADF unit root tests which are presented 

in levels and difference in tables 2 and 3, resulting in 4 different test statistic: Inverse Chi Square (P), Inverse 

Normal (Z), Inverse Logit (L*), and Modified Inverse Chi Square (Pm). Choi (2001) suggests that the inverse 

normal Z statistic should be used for stationarity tests because it offers the best trade–off between size and power. 

Low Z and L values cast doubt on the null hypothesis of unit-roots whereas large P and Pm values cast doubt on the 

null hypothesis.   Note here that our test statistics are calculated with a one-period lag, individual effects, and time 

trends.    

The results reported in Table 2 show that the per capita GDP, capital/labor ratio, openness, and the freedom 

or personal rights are not entirely stationary in levels.  This is especially true for the freedom (personal rights) 

variable which is not significant for almost all the regions, except for the Latin America and Caribbean region using 

the P and Pm test statistics.  Table 3 presents the same test results estimated in first difference.  As can be readily 

observed from Table 3, all the tests show that the variables are stationary in first difference at the 1 percent level of 

                                                           
5
 Reverse causality is not a problem if the variables are I(1). This is because in that case there exist the superconsistent property.  
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significance.  It is, thus, reasonable to assume that these variables are co-integrated of order zero i.e. I(0) in first 

difference. 

 
4.2 Cointegration Tests 
 

Table 4 presents the cointergration test results for our sample of countries organized by the geographical 

regions. The group-mean and panel statistics for the overall sample including, African, Latin American and 

Caribbean countries are all significant.  These results indicate that we have a case of error correcting model, at least 

in the case of African and Latin American and Caribbean countries, meaning that we can reject the null hypothesis 

of no cointegration for the African and Latin American/Caribbean countries. This result suggests that there is a long-

run relationship between remittances and the economic growth for African, Latin American, and Caribbean 

countries. In the case of Asian countries, however, the error-correction models exhibit mixed results. Whereas the 

group (Ga) and the panel fixed-effects (Pa) statistics reject the null at the 1 percent level, the panel time trend (Pt) 

and the group panel (Gt) statistics fail to reject the null hypothesis.  Since two out of the four statistics reject the 

null-hypothesis of no error-correction, we choose to interpret the results as a partial evidence of cointegration 

between remittances and economic growth for Asian countries.6   

 
4.3 Panel Fully Modified OLS (PFMOLS) Estimation 
 

Having established that the variables are stationary and exhibit long-run cointegration in the previous sub-

sections, we now estimate the  long-run impact of workers’ remittances and the control variables on economic 

growth of African, Asian, and Latin-Caribbean countries using the Panel Fully Modified Ordinary Least Squares 

(PFMOLS) estimator. The choice of the PFMOLS over Ordinary Least Squares (OLS) estimator is based on the fact 

that it has the dual advantage of correcting for both serial correlation and potential endogeneity problems that may 

arise when the OLS estimator are used.  We estimate four models, one for our whole sample and one for each of the 

three regions under consideration.  Table 5 presents the results of our PFMOLS estimations. 

The negative and significant values of the parameter  ;  for all our models indicate that there is a long-run 

relationship between our variables.  Our estimated long-run impact of openness to trade and new fixed capital to 

labor ratio have the expected signs.  Specifically, our results indicate that the openness and new fixed capital labor 

                                                           
6
 Note that Westerlund (2007) argues that we should rely more on the Pt test in our analysis because it is more robust.  The 

reasoning is that since the Pa statistic is normalized by T, this may cause the test statistic to reject the null too frequently.  His 
simulations also show that the Pt statistics is more robust to cross-sectional correlations. 
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ratio all have significantly positive long-run impact on economic growth for the whole sample and for each of the  

regions under consideration.   

While personal freedom is shown to have a positive long-run impact on growth in Africa and  

Latin America and the Caribbean, there is a negative but insignificant effect of personal freedom on Asian economic 

growth.  This result can be explained by the phenomenal economic growth of countries such as China which have 

had very checkered personal freedom histories. The lagged growth is significantly negative indicating somewhat of 

a catch-up effect.  This is to say that countries which experience significantly large growth are less likely to 

experience such rapid growth trend in the future.  One can also link this observation with expectations where 

country which is not doing well today, we can expect for it to do better in the future while high growth rate countries 

are expected to slow down somewhat in the near future. 

The results presented above indicate that the flow of remittance have a positive and significant long-run 

effect on economic growth in our overall sample and also in the different geographical regions under consideration.  

These geographical differences may be caused by the differences in the dynamics of how remittances are transmitted 

and/or used in the different regions.  For example, Latin American and Caribbean countries may enjoy a better 

financial mechanism that facilitates the efficient transmission of remittances in comparison to countries in Africa 

and Asia.  Furthermore, expectations and culture of the senders and recipients of remittances while similar in one 

region may differ from one region to the other.  For example, remittances may be largely used for investment 

purposes in one region, whereas it may be used mainly for current consumption supplementation in the other, thus 

having a significantly positive long-run impact in the region where it is largely used for investments, and either a 

negative, insignificant, or slightly positive impact on the long-run economic growth in areas where it is used largely 

to supplement consumption. 

Comparatively, our results indicate that a 10% increase in remittances lead to a 0.13%, 1.56%, and 0.3% 

long-run economic growth in Africa, Asia, and Latin America and Caribbean regions, respectively.  These results 

indicate that remittances contribute more to the long-run per capita growth in Asia than in the other regions under 

consideration, suggesting that there are differences in the transmission costs and uses of remittances for economic 

growth in the recipient regions.   

 

5. Conclusions and Policy Implications 
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This study investigates whether there is a long-run stable relationship between GDP per capita and 

remittances and other salient control variables such as the openness of the economy, capital/labor ratio, and 

economic freedom for 29 African, 14 Asian, and 19 Latin/Caribbean countries. We use annual panel data spanning 

over the 1985-2007 period and recently developed panel unit (Choi, 2001) and error correction model by Westerlund 

(2007) and Pedroni (2004) to test the stationarity and cointegration of the panel data series. Overall, our findings are 

consistent with other studies that have investigated the impact of worker remittances to economic growth.  However, 

our findings are much more reliable because we use a superior dataset covering a larger group of countries and a 

longer time series, and employ superior and newer estimation methodologies. 

The results show that remittances do, indeed, have a statistically significant long-run impact on economic 

growth in all three regions as a group and much more pronounced for the Asian region than the African or 

Latin/Caribbean regions, partly owing to the regional differences in the transaction costs and the use of remittances. 

In an era when there is strong opposition to the disbursement of the traditional sources of development financing in 

the form of foreign aid, foreign direct investment (FDI), and private transfers, remittances serve as a life line for 

development projects.   To insure that remittances efficiently and sufficiently flow to where there are acute needs, 

governments may consider to foster increased competition and technological innovation with a view of increasing 

formal flows and financial deepening.   
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Table 1a: Data Description and Sources 
 
Variable Description Source

Per Capita GDP
Gross domestic product per capita, measured in 
constant (2000) US dollars.  From the

 2010 World Development Indicators Data Set.

Remittances

Per capita workers' remittances and compensation of 
employees, received (nominal US dollars). From the 
2007 World Development Indicators Data Set

 2010 World Development Indicators Data Set.

Openness Trade as a percentage of GDP.  2010 World Development Indicators Data Set.

Capital/Labor Ratio Gross Fixed Capital  Formation divided by Labor Force
 2010 World Development Indicators Data Set.

Freedom

14 divided by (Political Rights Index + Civil Liberties 
Index times) 100.  The political rights and civil indeces 
goes from 1 to 7, with 1 denoting the most free and 7 
being least free.  Therfore, higher values for our freedom 
index denotes more freedom.

Freedom House

Note:  The is an unbalance panel data which covers the  time period from 1985 to 2007, it comprises of 64 countries, including 29 from Africa,   14 from 
Asia and 21 from Latin America and the Caribbean.

 
 
 
Table1b. Summary Statistics by Region 
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Area Variable # of Countries Observations Mean Std. Dev. Min Max
Per Capita GDP 1841 2233.25 3671.15 81.01 29915.32
Remittances 1727 50.54 94.02 0.00 801.10
Openness 1830 72.27 45.03 0.31 456.65
Capital/Labor Ratio 1337 1031.16 1501.47 1.00 18672.38
Freedom 1965 234.63 160.47 100.00 700.00

Per Capita GDP 838 705.10 812.80 81.01 4541.05
Remittances 800 31.91 54.14 0.00 286.21
Openness 835 66.13 34.71 6.32 209.41
Capital/Labor Ratio 663 521.69 604.63 1.00 2788.16
Freedom 898 174.95 100.72 100.00 700.00

Per Capita GDP 400 4067.62 6768.83 186.44 29915.32
Remittances 334 21.35 29.44 0.05 206.35
Openness 402 71.60 64.89 0.31 456.65
Capital/Labor Ratio 304 1587.92 2667.11 63.95 18672.38
Freedom 464 168.78 71.88 100.00 466.67

Per Capita GDP 603 3140.11 1896.64 402.02 10168.05
Remittances 593 92.13 136.54 0.05 801.10
Openness 593 81.37 39.74 14.39 198.77
Capital/Labor Ratio 370 1486.62 857.64 227.63 4150.89
Freedom 603 374.19 191.72 100.00 700.00
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Table 2: Panel Unit Roots Test Results by Regions (Levels) 
 

Test Statistic Statistic Pvalue Statistic Pvalue StatisticPvalue Statistic Pvalue

GDP Per Capita

Inverse chi-squared P 202.199 0.000 *** 91.415 0.003 *** 64.759 0.000 *** 54.874 0.088 *

Inverse normal Z -1.155 0.124 -1.838 0.033 ** -2.065 0.020 ** -0.507 0.306

Inverse logit L* -2.073 0.020 ** -2.198 0.015 ** -3.008 0.002 *** -0.851 0.198

Modified inv. chi-squared Pm 4.637 0.000 *** 3.103 0.001 *** 4.912 0.000 *** 1.405 0.080 *

Remittances

Inverse chi-squared P 206.085 0.000 *** 95.517 0.001 ** 60.667 0.000 *** 118.739 0.000 ***

Inverse normal Z -1.335 0.091 * -1.839 0.033 ** -2.429 0.008 *** -2.062 0.020 **

Inverse logit L* -3.012 0.001 *** -2.282 0.012 ** -3.391 0.001 *** -4.740 0.000 ***

Modified inv. chi-squared Pm 5.383 0.000 *** 3.734 0.000 *** 5.292 0.000 *** 8.373 0.000 ***

Openness

Inverse chi-squared P 223.063 0.000 *** 140.388 0.000 *** 29.458 0.596 56.019 0.073 *

Inverse normal Z -2.523 0.006 *** -4.178 0.000 *** 1.451 0.927 -1.132 0.129

Inverse logit L* -3.422 0.000 *** -5.371 0.000 *** 1.554 0.938 -1.349 0.090 *

Modified inv. chi-squared Pm 5.440 0.000 *** 7.338 0.000 *** -0.318 0.625 1.530 0.063 *

Capital/Labor Ratio

Inverse chi-squared P 182.553 0.0091 *** 80.861 0.08 * 33.72 0.48 81.5474 0.0002 ***

Inverse normal Z -0.0738 0.4706 -0.0209 0.49 -0.265 0.4 -2.4681 0.0068 ***

Inverse logit L* -0.6045 0.273 0.2275 0.59 -0.299 0.38 -3.1434 0.0011 ***

Modified inv. chi-squared Pm 2.543 0.0055 *** 1.4903 0.07 * -0.034 0.51 4.315 0 ***

Freedom

Inverse chi-squared P 145.711 0.2691 46.202 0.93 41.15 0.13 54.5062 0.0934 *

Inverse normal Z 0.6496 0.742 1.2498 0.89 0.049 0.52 0.1055 0.542

Inverse logit t L* 0.3696 0.6441 1.2182 0.89 -0.253 0.4 -0.2659 0.3954

Modified inv. chi-squared Pm 0.5888 0.278 -1.4187 0.92 1.143 0.13 1.3645 0.0862 *

All Regions Africa Asia Latin America/Cribbean

Note: All the variables are specified in natural logs. The models have been specified with individual and time trend effects. *, ** and *** mean the 
rejection of null hypothesis of non-stationarity at 1%, 5%, and 10% level respectively.  
 
 



18 

 

Table 3: Panel Unit Roots Test Results by Regions (First Differences) 
 

Statistic Pvalue Statistic Pvalue Statistic Pvalue Statistic Pvalue

GDP Per Capita

Inverse chi-squared(128) P 445.434 0.000 *** 242.383 0.000 *** 106.191 0.000 *** 114.370 0.000 ***

Inverse normal Z -13.053 0.000 *** -9.718 0.000 *** -6.845 0.000 *** -6.004 0.000 ***

Inverse logit t(324) L* -14.693 0.000 *** -11.858 0.000 *** -7.677 0.000 *** -6.361 0.000 ***

Modified inv. chi-squared Pm 19.840 0.000 *** 17.120 0.000 *** 10.449 0.000 *** 7.896 0.000 ***

Remmittances

Inverse chi-squared(122) P 543.335 0.000 *** 301.582 0.000 *** 90.041 0.000 *** 219.635 0.000 ***

Inverse normal Z -15.737 0.000 *** -12.562 0.000 *** -6.111 0.000 *** -10.536 0.000 ***

Inverse logit t(309) L* -18.705 0.000 *** -15.553 0.000 *** -7.004 0.000 *** -13.072 0.000 ***

Modified inv. chi-squared Pm 26.973 0.000 *** 23.205 0.000 *** 9.532 0.000 *** 19.382 0.000 ***

Openness

Inverse chi-squared(132) P 583.054 0.000 *** 297.924 0.000 *** 136.252 0.000 *** 176.190 0.000 ***

Inverse normal Z -16.495 0.000 *** -12.584 0.000 *** -8.289 0.000 *** -8.119 0.000 ***

Inverse logit t(334) L* -19.688 0.000 *** -15.155 0.000 *** -9.929 0.000 *** -10.250 0.000 ***

Modified inv. chi-squared Pm 27.430 0.000 *** 21.719 0.000 *** 13.032 0.000 *** 14.641 0.000 ***

Capital/Labor Ratio

Inverse chi-squared(140) P 579.414 0.000 *** 337.236 0.000 *** 143.368 0.000 *** 201.262 0.000 ***

Inverse normal Z -13.002 0.000 *** -12.372 0.000 *** -8.571 0.000 *** -9.397 0.000 ***

Inverse logit t(354) L* -16.676 0.000 *** -16.042 0.000 *** -9.490 0.000 *** -11.925 0.000 ***

Modified inv. chi-squared Pm 26.260 0.000 *** 24.151 0.000 *** 13.263 0.000 *** 17.377 0.000 ***

Freedom

Inverse chi-squared(136) P 584.013 0.000 *** 223.803 0.000 *** 117.630 0.000 *** 208.416 0.000 ***

Inverse normal Z -16.280 0.000 *** -9.947 0.000 *** -6.834 0.000 *** -10.395 0.000 ***

Inverse logit t(344) L* -19.134 0.000 *** -10.822 0.000 *** -7.833 0.000 *** -12.455 0.000 ***

Modified inv. chi-squared Pm 27.165 0.000 *** 14.530 0.000 *** 10.704 0.000 *** 18.158 0.000 ***

Africa Latin America/CribbeanAsiaAll Regions

Note: All the variables are specified in natural logs. The models have been specified with individual and time trend effects. *, ** and *** mean the 
rejection of null hypothesis of non-stationarity at 1%, 5%, and 10% level respectively.  
 
 
 
 
Table 4: Westurland Error-Correction Model Test by Region (Westurland, 2007) 
 

Regional Groups N Statistic Value P-value

All Regions Gt -2.890 0.000***

Ga -18.228 0.000***

Pt -18.225 0.015**

Pa -16.310 0.000***

Africa Gt -2.828 0.001***

Ga -15.658 0.002**

Pt -14.009 0.000***

Pa -14.735 0.000***

Asia Gt -2.183 0.772
Ga -26.072 0.000***

Pt -6.506 0.828
Pa -18.704 0.000***

Latin America & Caribbean Gt -3.373 0.000***

Ga -17.098 0.000***

Pt -12.639 0.000***

Pa -16.927 0.000***

Pvalues are for a one-sided test based on the bootstrap distribution.  We use 500 bootstrap replications.  ***, 
and ** denotes significance at the 1% and 5% levels respectively.

64

29

14

21

 



 

 
 
Table 5: Panel Fully Modified Ordinary Least Squares Model (PFMOLS) 

Remittances 0.0125
(0.0053)

Trade 0.3127
(0.0323)

Capital/Labor Ratio 0.4406
(0.0242)

Freedom 0.0201
(0.0164)

φ -0.0715
(0.0127)

# of Countries
Note:  *, **, *** denotes significance at the 10%, 5% and the 1% levels of confidence respectively.  The 
numbers in parenthesis are the standard errors.

All Regions

 
 
 
 
 
 
 
Figure 1: Average Annual Growth Rate of Foreign      
Inflows from 1985 to 2007 for the Whole Area             
 

    
 
Figure 3: Average Annual Growth Rate of Foreign
Inflows from 1985 to 2007 for Asia          
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Table 5: Panel Fully Modified Ordinary Least Squares Model (PFMOLS)  

0.0125** 0.0102 ** 0.1561 ***
(0.0053) (0.0053) (0.0209)

0.3127*** 0.0730 *** 0.4635 ***
(0.0323) (0.0261) (0.0737)

0.4406*** 0.0717 *** 0.2954 ***
(0.0242) (0.0185) (0.0507)

0.0201 0.0425 ** -0.0454
(0.0164) (0.0210) (0.0751)
-0.0715*** -0.0872 *** -0.0398 ***
(0.0127) (0.0269) (0.0170)

64 29 14
Note:  *, **, *** denotes significance at the 10%, 5% and the 1% levels of confidence respectively.  The 
numbers in parenthesis are the standard errors.

All Regions Africa Asia
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*** 0.0286 ***
(0.0049)
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Appendix: Country List  
 

Africa 

Algeria Lesotho

Benin Madagascar

Botswana Mali

Burkina Faso Mauritania

Cameroon Mozambique

Cape Verde Niger

Central African Republic Nigeria

Comoros Rwanda

Congo, Dem. Rep. Senegal

Cote d'Ivoire South Africa

Egypt, Arab Rep. Sudan

Ethiopia Swaziland

Gambia, The Togo

0.00

5.00

10.00

15.00

20.00

25.00

30.00

13.68

5.14

  Asia   Latin America and the Caribbean

Lesotho Bangladesh Belize 

Madagascar Bhutan Bolivia 

Mali Brunei Darussalam Brazil 

Mauritania China Chile 

Mozambique India Colombia

Niger Indonesia Costa Rica

Nigeria Korea, Rep. Dominican Republic

Rwanda Lao PDR Ecuador 

Senegal Malaysia El Salvador

South Africa Pakistan Honduras

Sudan Philippines Mexico 

Swaziland Singapore Paraguay

Togo Sri Lanka Venezuela, RB

26.01
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15.00

20.00 15.83
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Latin America and the Caribbean 

Dominica 

Haiti 

Jamaica 

Panama 

Colombia St. Kitts and Nevis 

Costa Rica St. Lucia 

Dominican Republic 

 

El Salvador 

Honduras 

 

Paraguay 

Venezuela, RB 

19.25
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Ghana Tunisia Thailand Barbados 

Kenya         Belize   

 
 
 
 
 
 
 
 

 


