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Abstract 

This paper investigates the relationship between economic growth, and remittances, financial 

development, and globalization after controlling for different levels of international financial 

distress. We study four of the major remittances recipient countries individually over the 

period of 1976 to 2012 using an autoregressive distributed lag method (ARDL). The results 

show that in Mexico, Bangladesh, and India remittances work as a stabilizing factor on their 

economies. Significant results of a positive long run correlation between remittances and GDP 

levels are also found in the results of Bangladesh and Mexico. High levels of financial distress 

have a negative impact on GDP in Mexico. We conclude that the level of financial integration 

between economies affect how financial distress in one economy spills over to another. This 

paper also finds that in the short run when globalization increases, uncompetitive businesses 

are outrivaled in Mexico and in Bangladesh, due to big neighbors like the United States or 

China and India. For Bangladesh, the financial development is destabilizing in the short run, 

and in the long run it correlates negatively with GDP. For India, this study finds that higher 

levels of both financial development and globalization promote long term economic growth. 

For China, few conclusions are drawn. 
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1. Introduction  

Remittances are transfers of money from migrant workers to their home country. In 2013 

remittance flows were three times larger than the official development assistance and 

exceeded the foreign direct investment flows to developing countries excluding China.  

During the latest decades there have been a rapid increase in remittance flows to developing 

countries (World Bank, 2014). Policy makers have therefore recently become aware of the 

importance of remittances in the context of economic growth.  

Economic growth is affected by various factors such as investment ratios, technological 

development, and human capital. According to Solow’s (1956) economic growth theory, 

changes in the ratio between capital and labor might lead to an increase in the labor 

productivity. When a country exchanges its labor in return for capital, as in the case of 

remittances, a change in the capital/labor ratio could occur. Remittances are often transferred 

through banks and the level of development in the domestic financial sector has showed to 

interact with both remittance flows and GDP growth. Research has also found that in 

countries where the financial sector is less developed, remittances could provide an alternative 

channel for investments (Siddique et al. 2012). Another channel that has enabled transfers of 

both capital and labor is globalization. The opening to global markets has made technology 

more available thought increased trade. Further, Solow’s economic growth theory states that 

changes in technology alter the possibilities for GDP growth. The openness of the world today 

has enabled countries to benefit from each other’s technological development.  

Nonetheless, entering the global markets makes a country more vulnerable for economic 

fluctuations and during the latest international crises some countries have been more affected 

than others. The developing countries have shown to be more sensitive to high levels of 

international financial distress compared to the developed countries (Mishkin, 1996; 

Kaminsky et al., 2005), especially when they are financially integrated in the global market 

(Rogoff and Kose, 2003).
 1

   

Economic growth has been examined in remittances receiving countries but there are still 

some aspects that have not been considered. First, neither the level of financial distress nor 

globalization has been included in earlier research when studying the relationship between 

remittances and growth. Second, on an individual country level the relationship between 

                                                           
1
 For further information and measures of financial integration see Rogoff and Kose (2003). 
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remittances, financial development, and GDP growth has not been thoroughly examined. 

These two gaps are important to fill in order to improve the understanding of why economic 

growth differs in remittances receiving countries and how different variables affect their 

economic conditions. 

The absence of comprehensive research in this area creates two problems for policymakers in 

remittances recipient countries. Applying general recommendations on how developing 

countries should increase their GDP could create unwanted results for the individual country. 

Country-specific characteristics might cause unexpected reactions to the policies that have 

worked well in other parts of the world. The second problem is that recommendations based 

on incomplete models can create bias. In the last decades the extent of globalization has been 

increasing and commerce conditions have changed drastically. Not including globalization as 

a variable could, therefore, generate unrealistic and unreliable result. Even though developing 

countries may not be fully integrated in the global markets, the globalization could still affect 

their conditions and circumstances for economic growth. Additional variable that could cause 

bias problems if not included in the model is financial distress. Economic fluctuations on the 

global market could have severe consequences in developing countries. Not controlling for 

financial distress and not including globalization could create misleading results, as the 

significance of other explaining variables could be over- or underestimated. 

Recommendations based on models that are not fully comprehensive might worsen the 

economic situation of the remittances receiving countries. 

1.1. Purpose of the study 

The purpose of the study is to investigate how the economic growth in the world’s top 

remittances recipient countries are affected by remittances, financial development, and 

globalization when controlling for financial distress. Our research questions are: 

 How does economic growth relate to remittances, financial development, and 

globalization?  

 How do levels of international financial distress influence the economic growth of  

individual remittances receiving countries? 
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1.2. Methodology  

Four countries are included in this study: Bangladesh, China, India, and Mexico. Remittances 

in Bangladesh consisted of more than 6 percent (USD14 billion) of its total GDP in 2012. In 

India, Mexico, and China remittances consisted of 3.7 (USD70 billion), 2 (USD22 billion), 

and 0.5 (USD60 billion) percent, respectively, of their total GDP. These four countries are 

selected from the ten most remittances receiving countries in 2013. The country selection is 

primarily based on data availability and on the cointegration of variables of interest. If there is 

no cointegration between variables for a country, meaning no steady long run relationship 

between the variables, further investigation becomes unfeasible for that country.  

Countries are examined individually on a macroeconomic level using an autoregressive 

distributed lag method (ARDL) first developed by Pesaran and Shin (1998) and later by 

Peseran et al. (2001). This model is suitable for small sample data and can separate the short 

run and long run effects of our variables. The analyses are made on data from the World 

Bank. Additionally, the KOF Globalization Index developed by Dreher (2006) is used, which 

comprises the economic, social, and political aspects of globalization in a country. The 

Chicago Fed’s National Financial Conditions Index (NFCI) is constructed as a dummy. The 

dummy is added to the models in order to investigate how a higher level of international 

financial distress effects the economies in our study. The regressions are done on data from 

1976 to 2012 with one observation each year. Two models are regressed for each country, one 

with, and one without the dummy for financial distress. The short run effects are estimated 

with an error correction model. The results of this study will demonstrate the long and short 

run relationship of remittances, financial development, and globalization to the economic 

growth after controlling for international financial distress in Bangladesh, China, India, and 

Mexico. 

1.3. Scope of the Study 

This study will strengthen the knowledge of how macroeconomic variables work 

simultaneously in relation to economic growth in remittances receiving countries. This is 

examined in order to better understand countries’ growth opportunities, and to elucidate what 

factors that are driving economic development in each specific country. Developing countries 

can learn from each other’s failure and success, but only when they understand their own 

conditions for growth. This study can work as a foundation for future policy decisions to 

improve economic welfare in remittances receiving counties. 
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1.4. Research Ethics  

Each part of the analysis in this study is carefully documented for the purpose of future 

replications of the tests and results presented in this paper. Less relevant parts of the study are 

documented in the appendix or are available from the authors upon request. Data sources 

utilized in this study are frequently used in the academia, which means that results can easily 

be compared with earlier studies. The results and the analysis of this study will carefully be 

examined and interpreted with objectivity.  
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2. Theoretical Framework 

After the Second World War, economic growth theory became of great interest for politicians 

and economists. The two independent Keynesian growth theories by Harrod (1939) and 

Domar (1946), became the theoretical base for how economic growth would resume after the 

destruction of the war. Their model is based on the assumptions that the marginal utility of 

capital is constant, that capital is needed for production, and that in a closed economy the 

savings rate multiplied with output equals the total savings and investments. Higher saving 

rates increase investments, which causes a higher productivity and an increased GDP growth. 

During the 50’s and 60’s a new economic climate emerged in Europe and North America, and 

with it came the neoclassical growth model, which separated long- and short-term impact on 

the welfare in an economy. Solow (1956) was one of the first in this school of economic 

theory, and created a growth model in which demand was not included in the long run. The 

accumulation of the capital was still important in Solow’s theory, just as in the ones of Harrod 

and Domar. One crucial difference is that the technological improvements were now thought 

to play an important role in the rate of increased output. Solow’s per capita production 

function, which still exists in macroeconomic textbooks, is presented here in a Cobb-Douglas 

form 

     
      

      (1)  

where Y represent GDP, L is labor, A is the level of labor factor productivity,   is the ratio of 

output paid to capital owners and K is the amount of capital. By adding the savings ratio of 

capital, s, and depreciation rate of capital, δ, we can derive a model for net capital 

accumulation,   :2
 

      
      

      .   (2)  

The function tells us that more capital, improved technology, or more labor can increase the 

net capital accumulation in a country. However, with the assumption of constant return to 

scale, increased labor supply will not lead to higher levels of output per capita. When we look 

at the Solow model in the framework of our study, remittances from aboard could if invested 

increases the domestic capital stock, leading to a higher level of net capital accumulation. 

Funds from the financial sector could also increase the capital stock, but an increased supply 

of financial instruments could also change the propensity to save, s. A country with well-

                                                           
2
 For a complete derivation of the equation, see Macroeconomics for Developing Countries by Jha,(2003). 
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functioning financial sector allows households to diversify their investment, generating a 

lower risk per return. This might cause s to rise. A malfunctioning financial system on the 

other hand, cannot distinguish bad loans from good loans, causing the reimbursement rate to 

decrease as borrowers use their money for consumption instead of investment. In this 

situation, s would decrease as one household’s savings are used for someone else’s 

consumption.  

To continue with the level of labor factor productivity, A, Solow’s model as well as the ones 

of Harrod (1939) and Domar (1946), are based on the assumption that all countries have 

access to the same technology. When thinking about this, one realizes that this statement 

cannot hold without complete globalization. Country specific characteristics in cultural, 

political and economic aspects of globalization could cause the speed of technology transfer 

to diverge. Different globalization intensities may also explain why countries respond 

differently to shocks in the international markets. High levels of financial distress could 

reduce the domestic access to international funds, reducing investments. 

As earlier mentioned, remittances would, if invested have a positive effect on the output per 

capita according to the Solow model. However, when we look at these capital flows from a 

microeconomic point of view, they might do more harm than good for a country’s economy. 

According to labor economic theory, when a household get a higher income this could lead to 

two things. First, spending on consumption or investments or both could increase. Second, 

households could substitute labor income for leisure (Rubinfeld and Pindyck, 2012). In 

remittances recipient households the elderly, for example, could retire from work when their 

family members start to send them money from abroad. This substitution affects the output 

per capita in a negative way. To conclude, remittance flows could have two separate effects 

on capital accumulation. Remittances can decrease capital accumulation through change in 

offered labor supply and increase capital accumulation by enhancing investments. Depending 

on which effect is the largest in a country, this could determine remittances’ effect on 

domestic long-term GDP levels.  
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3. Literature Review 

3.1. Remittances and Economic Growth 

Recent research has focused on how and to what extent economic growth is affected by 

remittances. According to Chami et al. (2003) remittances have a negative effect on GDP 

growth in remittances receiving countries, suggesting that remittances substitute labor 

income. This conclusion is reached by using a panel data analysis, relying on 113 countries 

with data spanning from 1970 to 1988. Further research by Ahamada and Coulibaly (2012) 

find no causality between remittances and economic growth in their study based on data from 

1980 to 2007 for 20 countries in Sub-Saharan Africa. Similarly, a panel study by Lim and 

Simmons (2015), show that remittances do not increase economic growth through physical 

capital investment as remittances are mostly used to finance consumption. While these studies 

state that remittances do not contribute to economic growth, the study of Pradhan et.al (2008) 

indicates the opposite. A positive effect of remittances on economic growth is shown based on 

panel data on 39 developing countries from 1980 to 2004. The conclusion is that not all of the 

remittances are used for consumption; some are used for investments (Pradhan et al., 2008). 

Senbeta (2013) finds that remittances have a positive influencing effect on physical capital 

accumulation, but the effect of remittances on the total factor productivity is insignificant. 

Therefore, their results are ambiguous concerning the remittances effect on economic growth 

(Senbeta, 2013). Furthermore, Siddique et al. (2012) conducted a study examining the 

causality between remittances and economic growth in Bangladesh, India, and Sri Lanka. The 

results for Bangladesh show that an increase in remittances contributes to a higher growth rate 

in GDP. They suggest that even though the amount of remittances spent on investments are 

low; the small amounts are easing liquidity constraints, which would lead directly to 

economic growth in Bangladesh. However, the results for India do not show a causal 

relationship between growth in remittances and economic growth. Changes in economic 

growth does not cause changes in remittances, and changes in remittances do not cause 

changes in economic growth. Finally, for Sri Lanka there is a two-way directional causality. 

Economic growth leads to growth in remittances and the reverse. Since the poverty level of 

Sri Lanka is low, remittances are mainly used for further education or other capital 

investments, which contributes to economic growth (Siddique et al. 2012). Further, Paul et al. 

(2011) reject that remittances affect economic growth. Instead they find based on data from 

1976 to 2010 on Bangladesh, the reverse causality between GDP and remittances. According 

to them, it is therefore higher income levels that cause remittances to increase, and not the 

opposite.    
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3.2. Financial Developments and Economic Growth 

King and Levine (1993) suggest in their panel study that GDP per capita is strongly 

influenced by the financial sector and its development. The observation of a positive 

correlation between economic growth and financial development is also found in De Gregorio 

and Guidotti (1995). They suggest that the efficiency of investments is more important in 

effecting growth, than the volume of the capital distributed by the financial sector. 

Additionally, the different direction of the causality between financial development and GDP 

is presented by Demetriades and Hussein (1996), and the causality differs between the 

investigated countries. Further, an additional study on 109 countries over a period of 1960 to 

1994 suggests that financial development has a stronger causal relationship with growth in 

developing countries than in industrial countries (Calderón and Liu, 2003).  

3.3. Remittances, Financial Development and Economic Growth 

Up to now we have focused on how remittances and financial development individually affect 

economic growth. Since the official amount of remittances is transferred through the financial 

sector these two variables are likely to depend on each other and together influence economic 

growth. As earlier presented, remittances could provide an alternative investment channel in 

countries with less developed financial sectors (Siddique et al., 2012). Giuliano and Ruiz-

Arranz, (2009) also finds in their panel study based on 100 developing countries, that 

remittances could act as a substitutes for inefficient credit markets, and in that way promote 

economic growth. Furthermore, a study based on a panel data from South Asia show the 

positive impact of remittances on economic growth through the financial channels, when 

financial development has reached a certain level (Cooray, 2012). Also, Nyamongo et al. 

(2012) conducted a panel study on 36 countries in Africa over the period of 1980 to 2009, 

finding evidence of remittances being an important source of growth. They also support the 

results of both Siddique et al. (2012) and Giuliano and Ruiz-Arranz (2009) that remittances 

appear to be working as a complement to financial development. Finally, Nyamongo et al. 

(2012) also find that financial development appears weak in boosting the economic growth. 

The mixed results of these presented studies could be explained by heterogeneity in the 

investigated countries. Therefore, we conclude that country specific characteristics could 

cause the financial development to affect the interaction between remittances and GDP 

growth differently.  
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3.4. Globalization and Economic Growth 

Numerous previous studies have examined the impact of globalization on GDP growth (e.g 

Alcalá and Ciccone, 2004; Chang et al., 2015; Gurgul and Lach, 2014). Dreher (2006) find 

evidence of globalization as a contributing factor for economic growth. To do this he 

constructed the KOF index, which included components such as economic integration (i.e., 

data on restrictions and actual flow), political engagement (i.e., data on embassies and 

membership in international organizations), and social globalization (including data on 

personal contact, information flows, and cultural proximity).
3
 By using the index as a proxy 

for globalization the paper shows that globalization has a significant effect on economic 

growth. Although the link between globalization and economic growth has been widely 

examined in the academia, globalization has not yet been included in relation to economic 

growth, remittances, and financial development. One paper close to this field finds evidence 

of a strong positive effect of remittances on countries’ degree of capital account openness 

(Beine et al., 2012). This panel study based on data from 66 developing countries during the 

years of 1980 to 2005, show that when a country receives higher amount of remittances, the 

local access to international money transfers will be improved. An access to the international 

financial system could in this case be a representation for globalization. 

3.5. Financial Distress and Developing Countries 

Developing countries is showing to be more sensitive to global economic fluctuation than 

developed countries (Mishkin, 1996; Kaminsky et al., 2005). Rogoff and Kose (2003) argue 

that when developing countries are entering the global financial system, international 

investors starts to speculate in their businesses, which could destabilize for the economies of 

the developing countries. Their study shows that international investment flows are moving 

with the global market cycles. If the financial systems of developing countries are integrated 

with the international markets, high levels of global financial distress is reflected in their 

economies. Reflections are shown especially as speculators withdraw their investments during 

an economic downfall. These speculations could also cause the developing countries’ 

currencies to fluctuate when the domestic monetary policies fail to adapt to these new 

circumstances. This could create even more instability, which in turn affects the developing 

countries’ economic growth. As countries develop, with an even higher level of integration, 

countries could learn to handle higher levels of financial distress (Rogoff and Kose, 2003). 

                                                           
3
 For further information about the construction of KOF see Dreher (2006). 
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3.6. Further Studies on Microeconomic Level 

Remittances have been studied widely at a microeconomic level since they enable us to find 

the channels of which the variables are working through. Identifying these channels is not 

possible at a macroeconomic level. This section on remittances at a microeconomic level only 

represents a small part of the extensive research within this field. Among others, Carling 

(2008) and Hagen-Zanker and Siegel (2007) investigate the incentives for remittances if it is 

caused by altruism or by self-interest. Additionally, McCormick and Wahba (2001) 

investigate the decision process of remittances sending at a microeconomic level. Further, a 

microeconomic study on Tajikistan by Buckley and Hofman (2012) shows that remittances 

are mostly used for consumption instead of investments, just as Lim and Simmons (2015) 

suggested being the explanation of negative correlation between remittances and economic 

growth, which they found in their macroeconomic study. In contrast, Anzoategui et al. (2014) 

find, in their micro level research on El Salvador that remittances increase the use of deposit 

accounts. Remittances are suggested to ease the credit constraints as well as increase the 

demand for saving instruments (Anzoategui et al., 2014). Remittances’ promoting effect on 

financial development is strongly supported by Gupta et al. (2009) in their macro and micro 

level study. Moreover, Edwards’ and Ureta’s (2003) study on microeconomic level find that 

remittances have a large and significant effect on school retention. Generally, microeconomic 

studies create a foundation for understanding the channels which remittances are working 

thought. This knowledge enables the understandings of why different countries react 

differently to changes in macroeconomic variables. 

3.7. Further Studies on Macroeconomic Level 

If financial services are commonly available and the financial sector is well developed, 

remittances would be used more efficiently and would therefore contribute more to economic 

growth (Mundaca, 2009). Another study at macroeconomic level supports the findings of 

Gupta et al. (2009) and Anzoategui et al. (2014) in the sense that remittances has a positive 

impact on financial development (Cooray, 2012). Furthermore, Aggarwal et al. (2011) find a 

significant positive relationship between remittances and financial development. Aggarwal et 

al. (2011) uses bank deposit and credit as representation of the financial development and 

show that remittances contribute to the development of the financial sector, which in turn is 

suggested to increases economic growth in the remittances receiving countries. Demirgüç-

Kunt et al. (2011) also finds that remittances contribute to a greater breadth and depth in the 

banking sector in their study based on Mexico. Moreover, Catrinescu et al. (2009) find in their 
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panel study that in countries with higher quality of political and economic policies and 

institution, remittances contribute to a long-term growth of a lager extent. Additionally, a 

study using panel data on foreign direct investment, foreign aid, and on remittances, shows a 

positive significant impact of remittances on GDP at a macroeconomic level in Latin America 

and the Caribbean (Nwaogu and Ryan, 2015). Furthermore, capital flow from profit-driven 

organizations, such as foreign direct investment, has a positive correlation with GDP growth 

while remittances show a negative influence on GDP growth (Chami et al., 2005). Noman and 

Uddin (2012) found that remittance flows and the banking sector together influences GDP per 

capita in their four examined South Asian countries. Yet, the causality does not have the same 

direction in all of their investigated countries. If limitations on flows of remittances are eased, 

the smaller economies such as Bangladesh, Pakistan, and Sri Lanka would benefit more from 

an expansion of the banking sector compared to larger economies (Noman and Uddin, 2012). 

One of the few existing time series studies within this feild is made on Ghana for the period of 

1965 to 2008. It shows that remittances and foreign direct investments have a positive effect 

on Ghana’s economic growth and that the effect is dependent on the level of human capital 

within a country. A higher level of human capital will improve the effects of remittances and 

foreign direct investments on GDP (Agbola, 2013). Further, Uddin and Sjö (2013) found in 

their times series study that in the long run remittances and financial sector development are 

driving components to economic growth in Bangladesh. In the short run remittances have 

countercyclical movements to GDP and therefor act as a shock absorber in the countriy’s 

economy (Uddin and Sjö, 2013).  

3.8. Summarizing Points 

To conclude, various studies have been conducted on a microeconomic level including the 

incentives of remittances existing (Carling, 2008; Hagen-Zanker and Siegel, 2007), the 

decision making of sending remittances (McCormick and Wahba, 2001), and the use of 

remittances (Buckley and Hofman, 2012). Further research using the financial developments 

effects together with remittances effects have been done by Gupta et al (2009) on a 

microeconomic level. Additionally, on a macroeconomic level, the relationship between 

remittances and GDP has been examined with different findings (Chami et al., 2003; Pradhan 

et al., 2008; Ahamada and Coulibaly, 2012; Lim and Simmons, 2015; Paul et al., 2011; 

Siddique et al., 2012). The causalities between GDP and financial development is showing 

diverse directions in different studies, which examine different countries (King and Levine, 

1993; De Gregorio and Guidotti, 1995; Demetriades and Hussein, 1996; Calderón and Liu, 
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2003). Research on the correlation between financial development and remittances has been 

examined resulting in different outcomes (Anzoategui et al., 2014; Mundaca, 2009; Cooray, 

2012; Aggarwal et al., 2011). Combining the effects of remittances and the effects of financial 

developments on GDP are a studied area but the results are not in conclusive (Giuliano and 

Ruiz-Arranz, 2009; Cooray, 2012; Noman and Uddin, 2012; Nyamongo et al., 2012).  

The diverse results both in time series and in panel data indicate that there might be country 

specific characteristics that determine which variables that interact with economic growth. 

These differences between countries cannot be examined using panel data. Examining the 

economic growth model including financial development and remittances using time series 

approach has not thoroughly been investigated. The earlier mentioned study by Uddin and Sjö 

(2013) is one of the few studies using time series data, which examined the dynamics of 

remittances, financial development, and GDP. Further, globalization has not yet been 

considered in the earlier economic growth models including remittances and financial 

development. Even though, globalization in the sense of economic growth is widely 

examined. The novelty of our study is, therefore, that it investigates the relationship of 

economic growth to remittances, financial development, and globalization using time series 

approach. In order to control for how different levels of distress in the global economy might 

affect the investigated countries, a dummy for international financial distress is used.  
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4. Data  

This study consists of data on real GDP, remittances, financial development, globalization and 

international financial distress. Annual time series are collected for the top ten remittances 

receiving countries in the world, and two of them were excluded due to shortage of reliable 

data. After this, additional four countries were excluded due to lack of long-run relationship 

between the variables in each model.
4
 In this section we will present the data for the 

remaining countries Bangladesh, China, India, and Mexico, whose models had a long-run 

relationship between the variables. The data of the variables are on yearly basis from 1976 to 

2012, with some exceptions. China’s financial development series begins in 1977, and its 

remittances data starts in 1982. Mexico’s remittances series start in 1979. Our data on 

remittances, financial development, and GDP are collected from the world development 

indicators (WDI) of the World Bank (2015).
5
  

The dependent variable is GDP (Y) per capita expressed in US dollars in 2005 constant prices, 

in order to eliminate changes in local inflation and the effect of different size in country 

populations. This unit gives a good view of countries’ economic performance in relation to 

the size of the population, and is widely used in the academia (Lim and Simmons, 2015; 

Pradhan et al., 2008; Noman and Uddin, 2012).  

Data on the independent variable, received remittances, (RM) is expressed as a percentage of 

GDP and includes official statistics provided by the World Bank (2015). A larger economy 

would implicitly have a larger amount of remittances, and the ratio is therefore used in order 

to remove the reflection of a county’s economical size. This makes our results more 

comprehensive as we can see the differences between the dependence of remittances in our 

investigated countries, despite their differences in size. The World Bank database on 

remittances has been suggested to be of an unsatisfactory quality (Giuliano and Ruiz-Arranz, 

2009). Informal remittances, not included in the database, are estimated to reach a level of 35 

to 75 percent of the actual numbers in developing countries, and high fees for transferring 

money generate a market for illegal transactions (Freund and Spatafora, 2005). The amount 

being smuggled and extent of hundi is also unknown.
 6

 However, illegal transfers of money 

have been fought in many ways since Freund and Spatafora in 2005 recognized the large size 

                                                           
4
 For more information on the data for the countries excluded due to lack of long-run relationship between the 

variables, see appendix (Figures A1–A4 and Table A1.) 
5
 Accessed: February 4, 2015, URL http://data.worldbank.org/ 

6
 Hundi, a financial instrument used in trade and credit transferred developed in Medieval India, often used in 

remittances transfers. For further explanation see Nabi and Alam (2011) 
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of unofficial remittances. Actions against these illegal capital flows are made, for example, in 

India where VISA has cooperated with commercial banks in order to increase the official 

remittances transfers (Dowlah, 2011). It is still difficult to capture the unofficial statistics and 

the uncertainties of their liability are common problems in developing countries. Getting hold 

of accurate and reliable data on the unofficial transfers would therefore be very hard in the 

case of our study. The World Bank database is still the most frequently used database on 

remittances research (Beine et al., 2012; Cooray, 2012; Noman and Uddin, 2012; Gupta et al., 

2009), and by using the same data our results will be comparable with theirs.  

The second independent variable, also collected from the World Bank, is financial 

development (FD), where domestic credit to private sector as a percentage of GDP is used as 

a proxy. This ratio represents how much credit that is available for firms and households. We 

once again choose to express the variable as a percentage of GDP, which makes it easier to 

compare countries no matter their sizes. The literature uses different proxies for the level of 

financial development. Jalil et al. (2010) describes why the use of M2 can be problematic in 

developing countries because it consists to a high degree of currency.
 7

 In our study this could 

create a validity problem, since it is at risk to become a proxy for monetization instead.
 8

  

Domestic credit to private sector consists of financial resources provided by finance, leasing 

and insurance corporations etc. Previous research has used this measure as a proxy for 

financial development (Calderón and Liu, 2003; Mundaca, 2009). One of its advantages for 

developing countries is that it does not contain large amount of currency, which prevents it 

from accidently becoming a monetization proxy.   

The globalization (GB), which is the last independent variable is measured with the KOF 

Index, collected from Dreher’s (2006) official website.
9
 The index consists not only of the 

economic measures of globalization, but also includes how the social and political aspects 

develop over time in a country. The index is therefore suitable for our study on an individual 

country level, since it captures these differences between our countries. This index is widely 

used in the academia, which makes it easier to compare different studies with each other 

(Ezcurra and Rodríguez-Pose, 2013; Chang et al., 2015; Gurgul and Lach, 2014). Using it will 

increase the comparability for our study to earlier research.  

                                                           
7
 M2 is a measure of money supply in a country. It consists of the checkable deposits and cash of M1, but also 

includes other high liquid assets such as market mutual funds and saving deposits.     
8
 We define monetization as to what extent currency is used in transaction of goods.  

9
 Accessed: February 1, 2015, URL: http://globalization.kof.ethz.ch/.   
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To construct a dummy-variable for international financial distress (Dfd), The Chicago Fed’s 

National Financial Conditions Index (NFCI) is used and collected from the webpage of The 

Federal Reserve Bank of St. Louis.
10

 The purpose of the dummy is to understand how 

international economic distress influences the GDP levels in remittances recipient countries. 

Higher levels of international financial distress might affect export opportunities, flows of 

direct foreign investments, and remittances. The top remittances sending countries in 2009 

was the US followed by Saudi Arabia, Switzerland, Russia, and Germany (World Bank, 

2011). The NFCI focuses on the level of financial distress in the US and might therefore cause 

validity problems since it does not represent the financial situation of the entire world. Other 

indexes where therefore considered but none of the alternatives started early enough to be 

useful for analysis in this study. The NFCI index is constructed with an average value of zero. 

Negative values indicate lower degree of financial distress than average that year, and positive 

values indicate a level larger than average. Our dummy is constructed  

      
           
           

                (3) 

where 1 indicates that the level of financial distress is equal or higher than the average, and 0 

indicates that the level of financial distress is lower than the average.  

Plotting the variables in graphs, Figure 1 shows how real GDP per capita is growing in the 

four countries through time. Mexico’s series is more volatile than the others, which could be 

explained by Mexico’s deregulation and economic transformation in the 80’s and 90’s 

(Gallardo et al., 2006). The differentiated GDP series of Mexico, presented in Figure 2, shows 

more signs of stationarity, but also have some negative extreme values. Looking at 

Bangladesh’s graph in Figure 1, the GDP levels moves smoothly and increases over time. 

There is no trace of the great amount of political turbulence and the multiple flooding’s that 

Bangladesh has been exposed to in the latest decades. 

Levels of remittance in relation to GDP are presented in Figure 3. While Bangladesh and 

Mexico have had a quite steady upward going trend, whereas India’s series fell during the 

80’s. During the same period China had even greater downfalls in their levels of remittances. 

The rural reform in 1978, which made it easier for the Chinese people to travel and work 

within the country (Ping and Shaohua, 2008) could explain the fall in international 

remittances received. When the population is able to move within the country, less people 

                                                           
10

  Accessed: February 12, 2015, URL: https://research.stlouisfed.org/  

https://research.stlouisfed.org/
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have to move abroad to find a place to earn money. This might have lowered the money sent 

home to relatives from workers in foreign countries, i.e. the remittances. The net migration, 

immigrants minus emigrants, is higher between 1977 and 1987 than during the rest of the 

investigated period (World Bank 2015), which supports this theory of why remittances are 

decreasing during this time.
11

 Continuing with China in Figure 4, we see that the remittances 

series of in the country looks more stationary after differentiating.   

Figure 5 shows how the financial sector is developing in the countries as the domestic credit 

to private sector is changing. Mexico’s series fluctuate a lot over the studied timespan. This as 

well as the GDP fluctuation could be a consequence of theearlier metioned economic reforms 

during the 80’s and 90’s, and the December crisis of 1994 (Gallardo et al., 2006). It is hard to 

say, just by comparing Figure 5 and Figure 6, if Mexico’s financial development series will 

have to be differentiated before we start to estimate the model for growth.  

Figure 7 shows how all of the studied countries have become more globalized during the 

investigated period. Since 1985 the growth has increased at a higher rate for all of the 

countries, with China and Bangladesh having the highest growth. Change in information 

access could according to trade theory ease transfers of both imports and exports. In our 

studied countries, political decisions are likely to also have played a big role in the opening 

for international trade. In India, liberalization, privatization, and globalization policies, 

introduced in 1991, changed the country’s conditions for international trade and investment 

(Goyal, 2006). None of the countries globalization series look stationary in level, and after 

differentiating them we can see that in Figure 8 all of them display one or more extreme 

values.   

  

                                                           
11

Data for net migration were accessed: March 3, 2015, http://data.worldbank.org/indicator/SM.POP.NETM 
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Bangladesh China India Mexico 

    
 

Figure 1. GDP per capita,  

time on the horizontal axis and GDP on the vertical axis   
 

Bangladesh China India Mexico 

    
 

Figure 2. First difference, GDP per capita,  

time on the horizontal axis and GDP growth on the vertical axis   
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Figure 3. Personal remittances received as % of GDP,  

time on the horizontal axis and level of the series on the vertical axis   
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Figure 4. First difference, Personal remittances received as % of GDP,  

time on the horizontal axis and growth of the series on the vertical axis   
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Bangladesh China India Mexico 

    
 

Figure 5. Domestic credit to private sector as % of GDP,  

time on the horizontal axis and the level of financial development on the vertical axis   
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Figure 6. First difference, Domestic credit to private sector as % of GDP,  

time on the horizontal axis and the growth of financial development on the vertical axis   
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Figure 7. KOF Index for globalization,  

time on the horizontal axis and the level of the KOF Index on the vertical axis   

Bangladesh China India Mexico 

    
 

Figure 8. First difference, KOF Index for globalization,  

time on the horizontal axis and growth in the KOF Index on the vertical axis   
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4.1. Tests of Unit root 

Eviews 7 is used to conduct unit root tests and variable statistics. Unit root tests are made on 

our data to figure out the integration, how many times we have to differentiate our series 

before they become stationary.
12

 If a series does not have a unit root, we do not have to 

differentiate it. Since order of integration of the variables is crucial when deciding on how to 

proceed, we will do several unit root test Augmented-Dickey-Fuller (ADF) (Dickey and 

Fuller, 1979; 1981) test is a widely used unit root test that was developed in order to make 

corrections in the error term into the Dickey and Fullers first test from 1979. The ADF test 

includes lagged values of the dependent variable in order to reduce the correlation in the 

residual. We consider the selected lag length based on Schwarz information criterion 

(Schwarz, 1978). This method tries to balance the effects that too many lagged values reduces 

the strength of the test, and that too few will not result in a valid distribution, since 

autocorrelation in the error term may is still exist. The Philipps-Perron (PP) test is similar to 

the ADF test but instead of using lagged values to correct for autocorrelation, this test 

includes the potential pattern of autocorrelation and heteroscedasticity (Philipps and Perron, 

1988). In addition to the ADF test, we consider the PP to look at the consistency of the 

stationary properties in the data, and will therefore be complementing the results of ADF. 

Both tests will be made in two versions: one including a constant, and one including both a 

constant and a trend.  

A common problem with PP and ADF tests is that they easily confuse the existence of a 

structural break with the evidence of a unit root. This could be problematic in our case when a 

paradigm shift of some sort might create a change in the level of our macro economic data. In 

the graph of China’s globalization, Figure 4, there is some indication of this kind of shift 

between 1989 and 1990, which could create problems for the ADF and PP tests. Therefore, a 

test developed by Zivot and Andrews (ZA, 1992; 2002) that deals with this problem by 

including one breaking point in the data distribution will additionally be used. The null 

hypothesis is similar to the one in another stationary test with breaking point introduced by 

Perron (1989) that is advisable for large-sample sizes. The difference between the tests is that 

the ZA test endogenizes the breaking point on the allocated data, instead of having it 

exogenous. The ZA test utilizes different dummy variables for each possible break date in the 

full sample. It chooses the breaking point where the t-statistics from the ADF test is 

                                                           
12

 The data is stationary when its joint probability distribution does not change over time, implying that mean 

and variance is constant over the series. For more information on unit roots and why we need to do these test, 

please read A Guide to Modern Econometrics by Verbeek (2012). 
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minimized, increasing the probability of rejecting the null hypothesis; existence of a unit root. 

The ZA structural break test is more relevant for our data both due to the small sample size 

and also because changes within this data may be of endogenous character. As in the testing 

procedures of ADF and PP, we once again construct two different models when applying the 

ZA test: one with a constant that allows for a change of level in the series (4) and one that 

both allows for a change in level and trend (5),  

                            

 

   

                                                                          

                                

 

   

                                                                 

where DUt is a dummy variable showing the shift in level at each point, and where DTt shows 

the shift in trend. Both dummies are specified in relation to the time break (TB). Hence, 

      
         
         

                                   (6)                 

     
            
                    

                    (7) 

the null hypothesis is that there is a unit root, non-stationary, with drift when we do not have 

information about a structural TB. The alternative hypothesis is that the series is trend 

stationary with one unknown TB. Later, the TB is selected as described above.  

The results from the ADF and PP tests are presented in Table 1. Most of the GDP series are 

integrated of the first order, denoted I(1); at level the series have unit root problems but they 

become stationary after differentiating. Mexico’s GDP series is an exception, because it is 

stationary already at level in the ADF test, when a constant and a trend are included. All series 

of remittances and financial development are stationary in first difference either including 

constant, or including constant and trend in both the ADF and PP tests. The series of 

remittances for Bangladesh and for Mexico are already integrated at level, denoted by I(0), in 

both versions of the two tests. India’s remittances series shows the same result in the ADF test 

when a constant and a trend are added.  The financial development series for Bangladesh and 

for Mexico are I(0) processes in the PP test with constant, whereas India’s series is a I(0) 
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process in the ADF test with constant and trend. All of the countries’ globalization series are 

I(1). 

Table 1   Unit root tests, Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) 

                       ADF and PP tests at Level 
 

ADF and PP tests at First Difference 
Variables ADF(c) ADF(ct) PP(c) PP (ct) ADF(c) ADF(ct) PP (c) PP (ct) 

YBGD 7,38(0) 0,84(0) 7,38(0) 1,01(3) -2,74(0)* -3,21(4) -2,71(4)* -5,39(1)*** 

YCHN 0,88(4) -2,75(3) 0,99(3) -2,35(2) -3,18(3)** -3,29(3)* -2,87(8)* -2,63(8) 

YIND 2,92(0) -1,04(0) 7,11(10) -0,73(7) -4,91(0)*** -6,61(0)*** -4,97(3)*** -8,25(8)*** 

YMEX -1,44(0) -3,58(1)** -1,48(1) -2,76(1) -4,75(0)*** -4,70(0)*** -4,71(3)*** -4,66(3)*** 

RMBGD -4,81(0)*** -7,43(0)*** -4,22(4)*** -6,59(3)*** -10,13(0)*** -9,80(0)*** -9,84(1)*** -9,70(2)*** 

RMCHN -1,26(0) -2,86(0) -1,25(1) -2,85(1) -4,26(1)*** -4,14(1)** -5,80(5)*** -5,71(5)*** 

RMIND -1,26(0) -5,38(7)*** -1,22(3) -2,50(4) -8,00(0)*** -7,88(0)*** -7,77(3)*** -7,66(3)*** 

RMMEX -5,00(0)*** -5,70(0)*** -4,46(4)*** -5,24(3)*** -9,35(0)*** -9,20(0)*** -9,16(2)*** -8,97(2)*** 

FDBGD -3,20(0)** -1,70(1) -4,14(10)*** -4,00(6)** -8,06(0)*** -8,26(0)*** -7,57(2)*** -8,23(5)*** 

FDCHN -1,05(0) -2,07(0) -1,05(7) -2,18(1) -5,49(0)*** -5,49(0)*** -5,66(6)*** -6,23(8)*** 

FDIND 0,52(0) -4,87(8)*** 0,15(4) -1,14(4) -2,68(1)* -5,57(0)*** -5,80(4)*** -5,80(4)*** 

FDMEX -3,49(5)** -3,96(5)** -2,92(4)* -3,20(3) -7,31(0)*** -7,25(0)*** -7,16(3)*** -7,12(3)*** 

GBBGD -0,34(0) -2,37(0) -0,28(2) -2,34(3) -6,88(0)*** -4,89(1)*** -6,96(2)*** -6,84(2)*** 

GBCHN -1,06(0) -0,58(0) -1,06(1) -0,64(2) -5,67(0)*** -5,78(0)*** -5,68(2)*** -5,78(1)*** 

GBIND -0,05(0) -1,89(0) -0,06(3) -1,97(3) -6,04(0)*** -5,96(0)*** -6,04(3)*** -5,96(3)*** 

GBMEX -1,45(0) -1,45(0) -1,46(1) -1,41(1) -6,29(0)*** -6,40(0*** -6,29(0)*** -6,49(3)*** 
 Notes: (c) Indicates when a constant is included. (ct) indicates when a constant and a trend are included. *, ** and *** 
indicate significance at the 10%, 5% and 1% levels respectively. For more information on the tests, see Dickey and Fuller 
(1979, 1981) and Phillips and Perron (1988). In both tests, H0 = series are not stationary, Ha = series are stationary. Lag order 
is showed within the brackets and is selected based on the Schwarz Bayesian criterion (1978).  Y stands for GDP, RM stands 
for remittances, FD stands for financial development, and GB stands for globalization. All data are transformed into 
logarithmic values. Tests are conducted using Eviews. 

 

In Tables 2 and 3 the results of the ZA tests are represented. In these tables, some of the 

panels are filled with blank spacing. This indicates that when tests are run, Eviews showed 

“Near singular matrix error, regression may be perfectly collinear.” This illustrates an issue 

with limited sample size, especially when dealing with dummies.  This could be due to 

collinearity problems between our independent variables in the short data.  

The GDP series are all I(1) or I(0) in the ZA tests. None of them have unit root problem after 

differentiating one time, but China and Mexico become stationary already at level when a 

constant is included. In the remittances series the ZA test could not be used on Mexico’s 

series when a trend and constant was added. China’s remittances flows also create problems, 

no results were found. In the remittances series where results were generated, the processes 

are I(0) or I(1). In the ZA test for financial development, none of the series are stationary at 

level. However, when the ZA test is run with data in first difference the unit root problem 
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disappeared and all series becomes stationary, when either a constant or a constant and a trend 

are included. The financial development series are therefore I(1) processes. All globalization 

series are I(1) , except for Mexico’s that becomes stationary already at level when a trend and 

constant is added.   

Summarizing the results of the ADF, PP, and ZA tests, all of the countries show either 

characteristics of I(0) or I(1) processes. In some series the different tests showed different 

results. One example is Mexico’s GDP series that is I(0) in the ZA test with a constant and in 

the ADF test when a constant and trend is added. In the PP test however, the result show that 

the series is a I(1) process. The inconsistency of our results showcases the importance of not 

relying on only one testing method when looking at the level of integration. None of the series 

are integrated of the second order or higher, in any of the testing methods. Hence, we never 

have to differentiate our data more than ones to make it stationary. When proceeding, all 

series will therefore be handled as I(0) and I(1) processes. 

Table 2   Zivot-Andrews unit root test at level 

  With constant 
  
  

 With constant and trend 

Variables t-statistics  Break 
year 

Decision   t-statistics Break 
year 

Decision 

YBGD -0,58(0) 1985 Unit exists  -2,03(0) 1988 Unit exists 

YCHN -4,72(1)* 2006 Stationary  -4,78(1) 1989 Unit exists 

YIND -2,48(0) 2005 Unit exists  -2,67(0) 1998 Unit exists 

YMEX -5,79(1)*** 1986 Stationary  -4,75(1) 1986 Unit exists 

RMBGD -9,03(0)*** 1989 Stationary  -8,24(0)*** 2002 Stationary 

RMCHN        

RMIND -3,36(3) 1994 Unit exists  -4,49(3) 1994 Unit exists 

RMMEX -3,94(4) 2003 Unit exists     

FDBGD -3,81(1) 1983 Unit exists     

FDCHN -3,88(0) 2004 Unit exists  -3,45(0) 2005 Unit exists 

FDIND -4,29(4) 2004 Unit exists  -3,95(4) 1990 Unit exists 

FDMEX -3,12(3) 1999 Unit exists  -3,39(3) 1989 Unit exists 

GBBGD -3,46(0) 1994 Unit exists  -3,53(0) 1988 Unit exists 

GBCHN -4,46(0) 1990 Unit exists  -4,06(0) 1990 Unit exists 

GBIND -3,27(0) 1991 Unit exists  -2,55(0) 1995 Unit exists 

GBMEX -3,81(0) 1985 Unit exists  -5,27(0)** 1992 Stationary 
Notes: Zivot and Andrews (1992, 2002) unit root test with an endogenous structural break. H0 = series are not 
stationary, when a breaking point is included. Ha = series are stationary, when a breaking point is included.  *, 
** and *** indicate significance at the 10%, 5% and 1% levels respectively. Lag order is presented in the 
brackets. Blank space indicates, “Near singular matrix error, regression may be perfectly collinear”. Y stands for 
GDP, RM stands for remittances, FD stands for financial development, and GB stands for globalization. All data 
is transformed into logarithmic values. Tests are conducted using Eviews. 
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Table 3   Zivot-Andrews unit root test at first difference 

  With constant     With constant and trend 

Variables t-statistics Break year Decision   t-statistics Break year Decision 

YBGD -5,80(0)*** 1985 Stationary 
    YCHN -5,72(4)*** 2005 Stationary 
 

-5,42(4)** 2006 Stationary 

YIND 
    

-6,78(0)*** 2005 Stationary 

YMEX -5,79(4)*** 1990 Stationary 
 

-6,20(4)*** 1989 Stationary 

RMBGD -3,85(4) 1994 Unit exists 
 

-3,27(4) 2006 Unit exists 

RMCHN 
       RMIND -9,67(0)*** 1991 Stationary 

 
-9,97(0)*** 1991 Stationary 

RMMEX 
       FDBGD -9,43(0)*** 1986 Stationary 

 
-9,89(0)*** 1986 Stationary 

FDCHN -5,56(1)*** 1994 Stationary 
 

-6,01(1)*** 2004 Stationary 

FDIND -4,78(1)* 1999 Stationary 
 

-4,47(1) 1999 Unit exists 

FDMEX -4,45(4) 1995 Unit exists 
 

-5,19(4)** 1995 Stationary 

GBBGD -8,81(0)*** 1988 Stationary 
 

-8,68(0)*** 1988 Stationary 

GBCHN -7,72(0)*** 1990 Stationary 
 

-8,50(0)*** 1990 Stationary 

GBIND -8,99(0)*** 1988 Stationary 
 

-8,95(0)*** 1988 Stationary 

GBMEX -7,56(0)*** 1996 Stationary 
 

-7,46(0)*** 1996 Stationary 
Notes: Zivot and Andrews (1992, 2002) unit root test with an endogenous structural break. H0 = series are not 
stationary, when a breaking point is included. Ha = series are stationary, when a breaking point is included.  *, 
** and *** indicate significance at the 10%, 5% and 1% levels respectively. Lag order is presented in the 
brackets. Blank space indicates, “Near singular matrix error, regression may be perfectly collinear”. Y stands 
for GDP, RM stands for remittances, FD stands for financial development, and GB stands for globalization. All 
data is transformed into logarithmic values. Tests are conducted using Eviews. 

 

 

4.2. Descriptive Statistics 

In Tables 4 and 5, tests on the data at level and at first difference are presented.  The shaded 

grey areas indicate that the presented value is stationary, based on earlier ADF testing.    

Mexico’s GDP data has the highest mean during the studied timespan, which can be seen in 

Table 4. The standard deviation on the other hand is highest in China’s series, who’s GDP 

levels have had the highest increase among the four countries. In the remittances series, the 

mean value of Bangladesh is the highest, and the mean value of China values are negative. 

This can happen as sesrie are in logarithmic values. Continuing with finanical development, 

China is the country with highest mean value, and had in 2012, the highest level of domestic 

credit to private sector as a percent of GDP among the countries. In Tabel 4, Bangladesh 

which has had the largest growth in the financial sector during the studied period, show the 

highest standard deviation in their series. Mexico is the country with the highest mean in its 

globalization series during the studied period. 
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All countries have a negative skewness in their differentiated GDP series, shown in Table 5, 

which implies that their median levels over the years are higher than their means. The kurtosis 

values for Bangladesh’s differentiated remittances data are high. This implies that the series 

distribution show slimmer shape, a pointier peak and a higher likelihood of extreme values 

compared to a normal distribution. Looking at Figure 4, we can see how in the beginning of 

Bangladesh’s differentiated series, the remittances growth value was very high, and after this 

the rest of the values seems to lie more closely around the mean. This observation is in line 

with the results of high kurtosis values of the series. The Jarque-Bera test (1980; 1987) uses 

the skewness and kurtosis values to see if the hypothesis that the data is normally distributed 

can be rejected. In our data in level this can only be done in two series, in the globalization for 

Mexico’s and in the financial development for India’s, which is seen in Table 4. In the 

differentiated series however, the Jarque-Bera test shows that the data is not normally 

distributed in a number of series. Looking at the differentiated globalization series in Figure 8, 

we can get an understanding for why we have to reject the null hypothesis of normal 

distribution in all of the globalization series.  

Table 4   Descriptive statistic – data in Level 

Variables Mean Std. Dev. Skewness Kurtosis Jarque-Bera Sample size 

YBGD 2,51 0,12 0,74 2,27 4,10 36 

YCHN 2,97 0,33 0,08 1,83 1,73 30 

YIND 2,69 0,18 0,45 2,02 2,67 36 

YMEX 3,86 0,04 0,21 1,83 2,10 33 

RMBGD 0,57 0,29 -0,23 2,79 0,37 36 

RMCHN -0,59 0,36 -0,28 1,95 1,78 30 

RMIND 0,23 0,24 -0,04 1,48 3,47 36 

RMMEX 0,12 0,20 -0,11 2,32 0,70 33 

FDBGD 1,25 0,28 -0,60 2,41 2,69 36 

FDCHN 1,99 0,10 -0,55 2,45 1,86 30 

FDIND 1,45 0,13 0,84 2,36 4,80* 36 

FDMEX 1,26 0,12 0,16 2,03 1,44 33 

GBBGD 1,40 0,15 0,01 1,49 3,44 36 

GBCHN 1,63 0,16 -0,60 1,89 3,34 30 

GBIND 1,56 0,12 -0,03 1,35 4,08 36 

GBMEX 1,73 0,05 -0,90 2,42 4,88* 33 
Notes: All used variables are transformed into logarithmic values. Std.Dev stands for standard deviation. In the 

Jarque-Bera test (1980; 1987) H0 = the series is normally distributed. Ha = the series is not normally distributed.* 

*,**, and ***, indicate significance at the 10%, 5% and 1% levels respectively.  Y stands for GDP data, RM is our 

remittances variable, FD stands for financial development, and GB stands for globalization.  The shaded grey 

indicates that the variable is stationary at this level of integration, based on the earlier ADF tests created by 

Dickey and Fuller (1981). Tests are conducted using Eviews. 
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The lack of results for some of the variables in the ZA test were earlier suggested to be caused 

by collinearity problems in our data. To investigate this further, pairwise correlation 

estimations of our variables are made for each country, presented in Table 6. In most cases the 

variables are not highly correlated, but there are two exceptions. For Bangladesh and for India 

the series of remittances and financial development are evolving in similar ways. Looking at 

Figure 3 and 5 we can observe how the two macroeconomic variables seem to follow each 

other, especially in the graphs for Bangladesh. A developed financial sector could ease 

official transfers of remittances. Remittances are suggested to ease the credit constraints as 

well as increase the demand for saving instruments. And, remittances could provide capital 

for the financial institutions through increased use of deposit accounts (Anzoategui et al., 

2014). The correlation is therefore not economically unexpected for a developing country, but 

might cause statistical problems in our further tests. For China and Mexico on the other hand, 

these two macroeconomic variables do not seem to be moving together.  

  

Table 5   Descriptive statistic – first differences        

Variables Mean Std. Dev. Skewness Kurtosis Jarque-Bera Sample size 

YBGD 0,011 0,008 -0,371 2,486 1,221 36 

YCHN 0,038 0,011 -0,634 3,834 2,882 30 

YIND 0,017 0,013 -1,557 7,955 51,375*** 36 
YMEX 0,004 0,015 -0,974 3,473 5,525* 33 

RMBGD 0,049 0,122 3,267 17,029 359,245*** 36 
RMCHN 0,007 0,178 -0,305 2,915 0,473 30 
RMIND 0,022 0,080 0,430 2,882 1,131 36 
RMMEX 0,036 0,130 2,799 12,492 166,986*** 33 

FDBGD 0,032 0,049 1,775 7,927 55,3230*** 36 
FDCHN 0,012 0,030 0,271 3,131 0,389 30 
FDIND 0,013 0,022 0,199 2,305 0,962 36 
FDMEX 0,004 0,075 -0,188 3,098 0,208 33 

GBBGD 0,012 0,019 2,587 12,273 169,137*** 36 

GBCHN 0,015 0,024 3,352 15,632 255,649*** 30 

GBIND 0,008 0,013 2,067 7,985 62,923*** 36 

GBMEX 0,005 0,014 0,825 5,141 10,041*** 33 
Notes: All used variables are transformed into logarithmic values. Std.Dev stands for standard deviation. In 
the Jarque-Bera test (1980; 1987) H0 = the series is normally distributed. Ha = the series is not normally 
distributed. *,**, and ***, indicate significance at the 10%, 5% and 1% levels respectively.  Y stands for 
GDP data, RM is our remittances variable, FD stands for financial development, and GB stands for 
globalization.  The shaded grey indicates that the variable is stationary at this level of integration, based 
on the earlier ADF tests created by Dickey and Fuller (1981). Tests are conducted using Eviews. 
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Table 6     Pairwise correlation matrixes – stationary variables 

Bangladesh     China    

 RM FD ΔGB   ΔRM ΔFD ΔGB 
RM 1.000 0.921 -0.027  ΔRM 1.000 0.062 -0.037 
FD 0.921 1.000 0.037  ΔFD 0.062 1.000 0.235 
ΔGB -0.027 0.037 1.000  ΔGB -0.037 0.235 1.000 

         
India     Mexico    

 RM FD ΔGB   RM FD ΔGB 
RM 1.000 0.767 -0.044  RM 1.000 0.001 -0.112 
FD 0.767 1.000 -0.113  FD 0.001 1.000 0.081 
ΔGB -0.044 -0.113 1.000  ΔGB -0.112 0.081 1.000 
Notes: All used variables are transformed into logarithmic values. Δ indicates that the series has been 
differentiated. Y stands for GDP data, RM stands for remittances, FD stands for financial development, and 
GB stands for globalization. The decision of numbers of differentiation is made based on the results from the 
earlier ADF tests created by Dickey and Fuller (1981). Tests are conducted using Eviews. 
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5. Methodologies 

In this section we will first investigate the existence of a long run relationship, cointegration 

between our series and then regress the long and the short run models for each county using 

the program Microfit 5.0. The goal of this study is to examine how remittances (RM), 

financial development (FD), and globalization (GB) correlates with the GDP (Y) development 

in Bangladesh, China, India, and Mexico. We also want to investigate if a dummy for 

financial distress (Dfd) could give significant results and increase the understanding for 

economic growth in any of the studied countries.  

To be able to get reliable economic results from each of the countries’ models, all variables 

have to be integrated of the same order or be cointegrated with each other. Cointegration 

means that the series share a common stochastic drift and that a linear combination of the 

series has a lower order of integration than the ones they had individually. From the unit root 

testing, we know that our series are a mix of I(0) and I(1); not integrated of the same order, 

and we can therefore only interpret the long run relationship between the series if there exists 

a common stationary linear combination of them. Pesaran and Shin (1998) developed a testing 

method for cointegration where the series are made into autoregressive distributed lag 

(ARDL) models, and where the estimations is done with the ordinary least square method 

(OLS). We will make our cointegration estimations with the ARDL approach using the 

following equation 

          
 
            

 
             

 
             

 
          

                                                     (8)

                         

which Pesaran et al. (2001) calls the conditional Error Correction Model (ECM). The   in the 

model represent the error term, and when series are differentiated this is represented with a Δ. 

The model does not allow lag lengths to be higher than 18 (Pesaran and Pesaran, 2010) and 

since we are using small samples the lag lengths in our models are set to a maximum of four, 

indicated above the sum-symbol in Equation 8. A higher lag length could compromise the 

degrees of freedom too much. A lower lag length could lead to serial correlation problems. 

Microfit 5.0 then choses the individual lag length for each model that best balance these 

issues and creates a model that considers both serial correlation and multicollinearity 

problems.  When testing for cointegration, inclusion of trend and dummies are also permitted 

(Pesaran and Pesaran, 2010). For our countries, the Dfd have to be included in order for any 
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models to be cointegrated, but the trend variable is not needed. To see which specific 

variables that are included in each model for testing, see Table A2 in Appendix. The 

conditional ECM in Equation 8 that we use, differs from the traditional ECM given by 

          
 
            

 
             

 
             

 
          

                                     (9) 

where   represent the error term. The single error correction term is derived from 

                                                                                             (10) 

where in the traditional ECM, the   ’s are regressed separately with an OLS from a long run 

model. The difference between the traditional and the conditional error correction model in 

explaining the   , is that in the conditional ECM the error correction term,        is 

replaced by                                directly in the model, which we can see 

in Equation 8. Whereas, in the traditional error correction model, the       , is estimated 

separately with    coefficients that has been regressed before, see Equation 9 and Equation 10. 

The advantage with the conditional ECM is that we can include the same number of lagged 

variables as one can do the traditional, but do not have to restrict the coefficients.  

The ARDL is superior to other cointegration tests when dealing with our type of data. It is 

preferred over the Johansen and Juselius (1990) model because it allows us to continue our 

testing with a separation between the long run and the short run impact of the variables 

(Bentzen and Engsted, 2001). The ARDL model also tolerates that the included variables have 

different level of integration (Kyophilavong et al., 2013), which is the case for our data. The 

Johansen and Juselius model can only be used when the variables are integrated of the same 

order. Another advantage with ARDL discussed by Ghatak and Siddiki (2001) is how the 

method handles the problems of serial correlation and endogeneity in small sample sizes.
 13

 In 

this way the ARDL approach is superior in our study to other cointegration methods.   

The ARDL approach in Equation 8, relies strongly on the F-test and the null hypothesis of 

joint significance: 

                      (11)  

                                                         (12) 

                                                           
13

 For more information on how the ARDL approach deals with endogenity, see Ghatak and Siddiki (2001). The 

Appendix in this article is especially recommended.   
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the   ’s represent the coefficients of the non differentiated variables, earlier presented in the 

conditional ECM in Equation 8. The null-hypothesis would suggest that none of the 

independent variables have predictive powers. The alternative hypothesis is that at least one of 

them has a predictive power on the dependent variable. The critical values were created by 

Pesaran and Pesaran (2010) and Narayan (2005), providing us with two different sets of 

bounds. The decision of choosing two criteria, instead of just one is made in order to increase 

the reliability of our small sample cointegration test.
14

 If the F-statistics fall under the lower 

bound of the test criteria: we cannot reject the null hypothesis that there is no cointegration. If 

it falls between the lower and the upper bound, the test result is inconclusive. Only when the 

F-statistics exceeds the upper bound of the test criteria, we reject the null hypothesis. This 

would imply that the series share a common stochastic drift and that a linear combination of 

them has a lower order of integration then the ones they had individually. Countries’ models 

that show inconclusive results or no sign of cointegration are excluded from further testing.  

If a cointegration relationship is found, we can continue to investigate the long run 

relationship of the variables in Equation 13 and 14 in two separate OLS regressions. The 

proposed long run models of the variables is given by  

                                                 (13)    

                                                                        (14)    

where   and   represent the error terms and the βs an  s represent the intercepts and the 

coefficients of the variables. The regressions of the two models are later compared with each 

other for each country. If Dfd do not show significant result, the dummy is not considered as a 

contributing factor to the model. Since an additional variable might compromise the degrees 

of freedom, the insignificant dummy will not be include for that county’s final model.   

After deciding on the best final long run model for each country, we can continue with our 

short run estimations. This is made with a traditional ECM, presented in Equation 9. The 

variable coefficients from the country specific long run models will then be used in error 

correction term regression, presented in Equation 10. The error correction term can later be 

used to measure the speed of convergence from the short run to the long run model in each 

country. Policy makers can then use this to see how long it will take before their measures 

show their full effect on economy.                        

                                                           
14

 For more information about the methodology on the critical values see Narayan (2005). 
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5.1. Diagnostic Testing  

The ARDL regression is based on the OLS estimator. For this to be the best linear unbiased 

estimator (BLUE) a number of specifications need to hold. For the function of the distinction 

between long and short run effects of the variables in the ARDL-model, it is important that 

our selected model does not contain serial correlation. The number of lags in each series has 

to be sufficient to capture the “memory” in the data series. Existence of serial correlation is 

therefore tested using the Breusch-Godfrey test (Godfrey, 1978). The test is conducted with 

the following null and alternative hypothesis: 

H0: The model does not have serial correlation. 

Ha: The model has serial correlation. 

The Ramsey regression equation specification error test (RESET, Ramsey, 1969) is used to 

investigate the functional form. This test investigates if a nonlinear model better explains the 

dependent variable than the investigated model, based on the R
2
 value. If the null hypothesis 

is rejected, the investigated model is not the most suitable for the data, and an integration of 

another order should be considered. 

H0: The model does not have the wrong functional form.  

Ha: The model has the wrong functional form.   

A non-constant variance in the error term creates bias in the ARDL regression. If the null 

hypothesis in the heteroscedasticity test is rejected, this shows that we have problems with the 

variance in the error term, and that we have to correct this before we make our estimations. 

The existence of non-constant variance is tested by a Lagrange Multiplier Test
15

, under of no 

correlation between the regressors and the residual (Pesaran and Pesaran 2010). 

H0: Constant variance of the error term 

Ha: The variance in the error term changes over time 

We also test how well the model fits a normal distribution using the test created by Jarque and 

Bera (1980, 1987) based on the skewness and the kurtosis of the residual (Jarque and Bera,  

1980,1987). The OLS is based on the assumption on normal distribution, and the existence of 

another distribution would create bias in the estimations coefficients in the model.  

                                                           
15

 For further information on the procedure see Buse (1982). 
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H0: The data is normally distributed. 

Ha: The data is not normally distributed 

Further testing is made in order to examine the stability of the coefficients in the ARDL 

model. This is investigated using the cumulative sum (CUSUM) and cumulative sum of 

squares (CUSUMSQ) tests by Brown et al. (1975). 
16

 

 

  

                                                           
16 For more information of the tests see Brown et al. (1975). 
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6. Analysis and Results 

Table 7 presents the results of the ARDL cointegration tests of our models. In the results for 

Bangladesh, China, India, and Mexico the calculated F-statistics exceeds the upper bound of 

the critical values.
17

 The null hypothesis of “no cointegration” is rejected in the test for China 

and for India at the 5 percent level using both the criterion of Pesaran et al. (2001) and 

Narayan (2005). In the cointegration tests for Bangladesh and Mexico the null hypotheses are 

being rejected at 5 percent using the criterion of Pesaran et al. and at 10 percent when using 

the criterion of Narayan. The existence of a long-run relationship in these countries between 

remittances, financial development, globalization, and GDP are thereby confirmed when the 

dummy for financial distress is added in the models.  

Table 7   ARDL Cointegration test         

Dependent variable Y Pesaran and Pesaran (2010) Narayan (2005) 

 F-statistics 95% critical 
bounds 

90% critical 
bounds 

 95% critical 
bounds 

90% critical 
bounds 

Country  Lower Upper Lower Upper  Lower Upper Lower Upper 

Bangladesh (2,0,0,2)  4.73 2.85 4.049 2.425 3.574  3,354 4,774 2,752 3,994 

China (4,4,4,3) 13.14 2.85 4.049 2.425 3.574  3,354 4,774 2,752 3,994 

India (1,0,1,0) 5.12 2.85 4.049 2.425 3.574  3,354 4,774 2,752 3,994 

Mexico (0,2,1,0) 4.61 2.85 4.049 2.425 3.574  3,354 4,774 2,752 3,994 

Notes: ARDL cointegration test where H0 = No cointegration between the investigated variables. Ha = cointegration 
exists between the investigated variables. Within the parentheses the numbers of lagged values are presented in 
the order: GDP, remittances, financial development, and globalization. All data are in logarithmic values. For more 

information about the critical values see Narayan (2005) and Pesaran and Pesaran (2010). The tests are 

conducted in Microfit 5.0. 

 

6.1. Long Run Results  

The existing long-run relationship between the independent and dependent variables enables 

estimations of the long run coefficients in our models. The international financial distress 

dummy was insignificant in the regression results for the models of Bangladesh, China, and 

India, and is therefore excluded. In the model for Mexico, the significant financial distress 

dummy is kept, since it ought to contribute to the understanding of the economic growth in 

the country. Table 8 shows the long-run relationships between GDP and the selected 

independent variable in our final models. For all long run regressions, see Tables A5 and A6 

                                                           
17

 Models for Egypt, Nigeria, Pakistan, and Philippines were excluded from further testing since the ARDL 

cointegration test show inconclusive results or no sign of a long run relationship between the variables. These 

test results are displayed in Table A4 in Appendix.  

 



 
 

33 
 

in appendix.  In the regression of Bangladesh, presented in Table 8, remittances have a 

significant positive relationship with the GDP levels. A one-percentage change in remittances 

correlates with a 0.31 percentage increase in GDP. This supports the results of Uddin and 

Noman (2011) and the overall argument of Pradhan et al. (2008) that remittances have a 

positive effect on GDP. On the other hand financial development has a negative relationship 

with GDP in the long run. At 5 percent significance, a one-percentage increase in financial 

development in Bangladesh correlates with a 0.8 percent decrease in GDP. The opposite sign 

is found in the globalization variable where one percent increase corresponds with a 2.18 

percentage increase in the GDP variable. This positive impact is significant at 5 percent level 

and confirms the theory that globalization promotes economic growth (Dreher, 2006).  

None of our explaining variables for China are significant, which makes the coefficients hard 

to interpret. The signs show a positive correlation between GDP and remittances, and between 

globalization and GDP. The insignificant of these results could be caused by the shortage of 

the series, and needs further examination in order to figure out how these relationships work 

in the case of China.  

The results for India in Table 8 imply that globalization is highly linked with the country’s 

economic growth. Significantly, a one-percentage change in the globalization variable 

corresponds to a 1.35 percent increase in GDP. The results for India also support Dreher 

(2006) and Mishra (2012) who argue that globalization is good for economic growth. When 

looking at remittances, this variable has a negative correlation with GDP in the case for India, 

but the result is not significant in our estimations. Negative significant correlation between 

remittances and economic growth is, however, found in earlier research (Chami et al., 2003; 

Lim and Simmons, 2015). Continuing with the financial development for India, this variable 

has a highly significant positive correlation with GDP. A one-percentage increase in financial 

development corresponds to a 0.66 percent increase in GDP. The results confirm the finding 

of Calderón and Liu (2003) that a well-developed financial sector contributes to better capital 

accumulation and increased productivity. A stronger financial sector works as a channel that 

encourages economic growth.   

In the regression of Mexico, including the financial distress dummy enables significant results 

in two of the variables, whereas when not including financial distress, no significant results is 

found. The results for Mexico when including financial distress I presented in Table 8. A one-

percentage increase in remittances corresponds to a 0.25 percent increase in GDP, which is 
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significant at a 5 percent level. The financial distress dummy shows a negative and significant 

relationship with GDP. When the global financial stress is higher than average, the GDP of 

Mexico will be 0.12 percentages lower than in other times. The financial development 

variable and the globalization variables both show non-significant results in the case of 

Mexico. Earlier research shows a positive significant impact of globalization on economic 

growth (Dreher, 2006; Alcalá and Ciccone, 2004). There findings are consistent with our 

results for Bangladesh and India, where we also find a positive significant correlation between 

globalization and GDP.  

 

 

6.2. Short Run Dynamics 

The full short-run regressions with and without the financial distress dummy is presented in 

Table A7 and A8 in appendix. Here, the Schwarz Bayesian criterion (1978) supports our 

decision of excluding the dummy for financial distress in the cases of Bangladesh, India, and 

China and keeping it in the case of Mexico. Table 9 shows the dynamics of the selected short 

run models. Here we can see that for Bangladesh, the relationship between the differentiated 

GDP and the differentiated remittances series and its lagged values, are negative and 

significant.
18

 This is the opposite sign from the long run results of remittances in the 

regressions of Bangladesh. The negative sign in the short run for remittances imply 

countercyclical movements. These properties for remittances are also seen in Frankel’s (2011) 

                                                           
18

 The coefficients of the lagged variables are interpreted in the same way as the variables in level;  the 
relationship with the dependent variable is seen as a correlation and not as causal effect, since no lagged 
values of the dependent variable is added in the model for Bangladesh. The model can therefore not show 
which of our series are causing the other.  

Table 8   Long-run coefficient of ARDL models 

Y as dependent variable      
Country  Constant RM FD GB Dfc 

Bangladesh   0.50 
(0.60)  

 0.31* 
(0.11) 

-0.80** 
(0.37) 

 2.18** 
(0.79) 

 

China     5.46 
(20.36) 

 0.37 
(1.46) 

-3.22 
(12.32) 

3.91 
(6.80) 

  
 

India      -0.25 
(0.41) 

 -0.06 
(0.11) 

 0.66*** 
(0.10) 

 1.35*** 
(0.30) 

 

Mexico     4.89*** 
(1.09) 

 0.25** 
(0.10) 

 0.16 
(0.13) 

-0.69 
(0.69) 

-0.12** 
(0.06) 

Notes: *, ** and *** indicate significance at the 10%, 5% and 1% levels respectively. Standard 
errors are presented in the parentheses under each coefficient. The Schwarz Bayesian criterion 
(1978) is used to select the autoregressive distributed lag length. Y stands for GDP, RM stands for 
remittances, FD stands for financial development, GB stands for globalization and Dfc stands for 
the financial distress dummy. All data are transformed into logarithmic values. The tests are 
conducted in Microfit 5.0. 
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study on developing countries.  Further, the second and the third lagged values of the financial 

development at first difference, have a significant positive impact on the differentiated GDP. 

In contrary, the first and the second lagged values of the differentiated globalization have a 

significant negative relation to the differentiated GDP. In Bangladesh both the financial 

development variable and globalization variable therefore have opposite correlation with GDP 

in their short run estimation compared to the coefficients in the long run.  

Worth noticing in Table 9 is the high R
2
 value that is showing in the case of Bangladesh. 

Strikingly high R
2
 have also been seen in earlier research using the ARDL model for a small 

sample (Shahbaz et al., 2013). In some cases, high R
2
 is not an indication of a well fitted 

model, but of problems with multicollinarity. Multicollinarity can be seen as a problem of 

missing information and is not uncommon in small sample models. In Table 6, Bangladesh 

shows some correlation problems, which could explain the high R
2 

values in Table 9. The 

correlation for Bangladesh between financial development and remittances could be an effect 

of only using one proxy for financial development. Instead, Uddin et al. (2013) use different 

measures and create an index for financial development. Using this index could have lowered 

the collinearity in our study, making it easier for the model to differ between the coefficients 

of the independent values. This could create more accurate estimations of the coefficients in 

the models.  

In Table 9 the short run regression for China concerning GDP show significant results of the 

first and the second lagged values of the differentiated GDP. However, there are no other 

significant results of the regression for China.  

In the short run regression for India; a negative and significant relationship between the 

differentiated remittances and the differentiated GDP is showing, just as in Bangladesh. When 

looking at financial development for India, the long run model shows a positive sign, seen in 

in Table 8. In the short run regression, seen in Table 9, the sign is reversed, and the 

differentiated financial development shows a negative non-significant result. Regarding 

globalization, the variable for India has a highly significant and positive correspondence to 

GDP, which applies to both the short and the long run estimations.  

In the short run regression for Mexico, the financial dummy show significant result. If the 

financial distress levels are higher than average this correspond to a 0.02 percent lower level 

of the differentiated GDP, compared to time with lower level of financial distress. When the 

financial distress dummy is included in the short run regression, remittances have a negative 
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significant correlation with GDP. A one-percentage increase in the differentiated remittances 

corresponds to a 0.07 percent decrease in the differentiated GDP of Mexico. Further, 

significant result is found in the globalization variable. A one-percentage growth in the 

differentiated globalization correlates to a 0.46 percent reduction in the differentiated GDP. 

The lagged value of globalization is also significant, and an increase corresponds to a 

decrease in GDP.  

In the results presented in Table 9, the estimated lagged error correction term, ECM(t − 1) for 

Bangladesh, India and, Mexico is significant and is found to have negative sign. This implies 

that the short run model will in time converge with the long run. This supports our long run 

relationship between GDP levels, remittances, financial development, and globalization in 

these countries. China’s short run estimations of the error correction term also show a 

negative sign, but the results are not significant. This makes the result of China difficult to 

interpret. The size of the ECM(t − 1) can be interpret as the time it takes for the short run 

model to converge to the long run. Mexico has the highest speed of adjustment among the 

four countries with 17 percent per year, closely followed by India with 16 percent adjustment 

per year. It would take about 6 years in India and Mexico before a change in the explaining 

variables fully would have affected the long term GDP. In Bangladesh the convergence would 

take more than 14 years with an adjustments rate of 7 percent per year. 
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Table 9   Error correction representation and the short-run coefficients of the ARDL models      

∆Y(t) as dependent variable      

 ∆Y (t-1) ∆Y (t-2) ∆RM(t) ∆RM(t-1) ∆RM(t-2) ∆FD(t) ∆FD(t-1) ∆FD(t-2) ∆FD(t-3) ∆GB(t) ∆GB(t-1) ∆GB(t-2) ∆GB(t-3) ∆Dfd(t) ECM(t-1) 

Bangladesh   -0.03** 
(0.01) 
 
 
 
 
 
8 
(0.01) 

-0.03** 
(0.01) 

 -0.03** 
(0.01) 

 -0.02 
(0.02) 

-0.03 
(0.02) 

 0.03* 
(0.02) 

 0.03* 
(0.02) 

 0.02 
(0.04) 

 -0.09** 
(0.04) 

 0.00 
(0.04) 

 -0.09** 
(0.03) 

 -0.07** 
(0.03) 

China  0.73*** 
(0.23) 

-0.37* 
(0.20) 

 0.00 
(0.01) 

   -0.03 
(0.08) 

    0.04 
(0.04) 

     -0.01 
(0.02) 

India    -0.06*** 
(0.02) 

  -0.03 
(0.06) 

    0.21*** 
(0.06) 

     -0.16** 
(0.06) 

Mexico    -0.07** 
(0.03) 

   0.03 
(0.02) 

    -0.46*** 
(0.16) 

-0.25** 
(0.11) 

  -0.02*** 
(0.00) 

-0.17** 
(0.08) 

                

 R2 SBC              

Bangladesh 0.94 129.80              
China  0.50 79.07              

India 0.58 104.50              

Mexico 0.74 89.09              

                

ECM equations           

Bangladesh  ECM = Y(t) - 0.5044 * Constant -  0.3099 * RM + 0.8003 * FD -   2.1765 *  GB    

China ECM = Y(t) - 5.4551 * Constant -  0.3729 * RM + 3.2248 * FD -   3.9140 *  GB   

India   ECM = Y(t) + 0.2479 * Constant + 0.0644 * RM -  0.6631 * FD -    1.3494 * GB 

Mexico ECM = Y(t) - 4.8919 * Constant -  0.2489 * RM  - 0 .1621 *FD +   0.6719 * GB + 0.1206 * Dfd 
Notes: ∆ indicates the first difference of the series. *, ** and *** indicate significance at the 10%, 5% and 1% levels respectively. Blank space indicates no found value. Standard errors are 
presented in the parentheses under each coefficient. The lagged length is selected based on the Schwarz Bayesian criterion (SBC) (1978). Y stands for GDP, RM stands for remittances, FD 
stands for financial development, GB stands for globalization, Dfc stands for the financial distress dummy, and ECM is the error correction term. All data are transformed into logarithmic 
values. The tests are conducted in Microfit 5.0. The tests are conducted in Microfit 5.0. 
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6.3. Results from the Diagnostic Testing 

The result of the diagnostics tests of the ARDL-cointegration models is presented in in Table 

10. For more diagnostic test of the excluded countries see A3 in Appendix. The results in 

Table 10 show no evidence of non-normality or heteroscedasticity for any of our countries. 

The F-test shows that the models have good functional forms. When we look at the results of 

the serial correlation in the growth model for China the test value is high. We are therefor, 

forced to reject the null hypothesis that the data does not have serial correlation at a 10 

percent level of significance. The existence of serial correlation implies that the OLS may not 

be the best linear unbiased estimator since it contains possible bias, leading to unreliable 

results. The serial correlation problem could be a reason for the few significant results in the 

long and short run regressions for China.  When more data is available in the future, the lag 

length could be increased to deal with this problem without compromising the degrees of 

freedom.   

Table 10  Diagnostic tests 

  Serial correlationd Functional forme Heteroscedasticityf Normalityg 

Bangladesh  1.33 0.52 1.37 1.61 
China  5.83* 2.72 0.72 0.22 
India  0.00 1.63 1.08 0.91 
Mexico  1.06 0.00 1.61 1.02 
Notes: The null hypothesis of the tests are H0

d
 = The data does not contain serial correlation, H0

e 
= The 

model does not have the wrong functional form, H0
f 
= The error term has constant variance, and H0 

g 
= 

The data is normality distributed. All tests are presented in the F-version except for the normality test, 
which is presented in the LM-version.

 
 *, ** and *** indicate significance at the 10%, 5% and 1% levels 

respectively. The tests are conducted in Microfit 5.0.  
 

In Figure 9 the results of the cumulative sum tests (CUSUM) show the stability of the 

coefficients in the ARDL models. A graphical presentation of the CUSUM and cumulative 

sum of squares tests (CUSUMSQ) of the ARDL is made in Figure 9 and 10 where the gap 

between the straight green and the straight red line represent a 5 percent confidence level. 

Since our CUSUM test results are located between the green and the red line, this indicates 

that the coefficients are stable over time. This stability is also confirmed by the CUSUMSQ 

plots from the recursive estimation of the model at the same level of confidence. 
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Bangladesh China India Mexico 

    

Figure 9. Plot of coefficient stability (CUSUM). Straight lines represent critical bounds of 5% 

significant level 

 

Bangladesh China India Mexico 

    
Figure 10. Plot of coefficient stability (CUSUMSQ). Straight lines represent critical bounds of 

5% significant level 
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7. Economic Implications 

The correlations between GDP and the explaining variables in this study differ between the 

models. Even if the investigated countries are all highly remittances receiving, their intrinsic 

differences create diverse results in our regressions. Four countries where excluded due to the 

lack of long-term relationship between the incorporated variables. This indicates that our 

suggested model is not adequate for creating an understanding of economic growth in these 

countries. In the remaining four countries that we continued to investigate, cointegration was 

found, and we will now present the economic implications of the results in these cases.          

7.1. Bangladesh  

Our estimations show that remittances have a long run positive correspondence to the GDP 

levels of Bangladesh. Earlier research that finds a negative correlation explains this by saying 

that the substitution effect is larger than the effect remittances causing investments (Chami et 

al., 2003; Lim and Simmons, 2015). Our results imply that the opposite would be true in 

Bangladesh. When emigrants send back remittances to their homes, investments are made and 

these investments have a larger impact on the long run economic growth, than the substitution 

effect. The positive correlation for Bangladesh in the long run regression is also found in 

earlier research by Uddin and Norman (2011), but their results show that remittances have a 

lower coefficient than in our study. However, when using a small sample like ours and in 

Uddin’s and Norman’s study, coefficient sizes are not robust and are easily changed when the 

size of the sample changes. Their study use data from 1977 to 2005 while our data is from 

1976 to 2012. Our study can therefore better assess how the high rate of remittances growth in 

2000 to 2010 has affected Bangladesh’s economy in the long run. The slow convergence from 

short to long run model, which is seen in the ECM for Bangladesh, makes it difficult to fully 

grasp the growth of this later period, even for us. When remittances are invested, for example, 

in education and individuals schooling, the positive impact on GDP according to Edwards and 

Ureta (2003) takes a long time before it gives any return. This could explain the slow 

convergence in the case of Bangladesh. Another explanation for our different results on 

coefficient size from Uddin and Norman (2011) could be the different sets of included 

independent variables.  

Continuing with the short run regression, the results show that remittances have a negative 

correlation with GDP in Bangladesh. The two would therefore move in opposite direction 
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during short-term business cycles. The large remittance flows of Bangladesh have therefore, 

worked as a shock absorber for domestic crisis. This implies that in economic recessions, 

migrants send back more money to family members in greater need. This finding is coherent 

with the results of Uddin and Sjö (2013). The chock absorbing characteristics of remittances 

could explain why Bangladesh economy has been growing steadily, despite political crisis.  

Concerning the globalization for Bangladesh, this variable also shows a negative correlation 

with GDP in the short-run and a positive correlation with GDP in the long run. The long run 

result would suggest that Bangladesh’s economy benefits from the trade that allows them to 

offer their goods to an international market. Access to international capital, exchange of 

knowledge and technical innovation could increase the productivity, resulting in more output 

per input. It is interesting that the globalization is negative in the short run. One reason for the 

negative short run correlation could be that when a country meets international competition, 

local uncompetitive business might be outcompeted and recovery would take time. Having 

both China and India as competitive neighbors is not optimal when entering the international 

market. Further, Bangladesh has not invested as much in the information and 

telecommunication as China and India. This gives the two bigger countries advantages on an 

international market where these factors are crucial (Paul, 2011).  Therefore, a short run 

increase in globalization for Bangladesh could have a negative impact on the domestic 

economy.  

The long run correlation between financial development and GDP for Bangladesh show a 

negative sign, whereas the short-run results are positive. Bangladesh has been struggling with 

an inefficient financial system (Rashid, 2011). When banks are not repaid for their lending, 

they could be forced to compensate with increased interest rates. This in turn can create a 

malfunctioning financial sector and a business climate that does not promote investments. The 

larger the amount, of credit to the domestic private sector, is the harder it might be for banks 

in Bangladesh to distinguish between the more or less creditworthy borrowers. An increase in 

lending could therefore cause lowered reimbursement rates, and worsening the quality of the 

financial sector, which could explain our negative sign in the long run estimation. Earlier 

research has found that the financial sector in Bangladesh is not optimal for investments. The 

government has reduced the interest rates but it is limited to the commercial banks. 

Entrepreneurs and individual investors are therefore not gained access to these reduced 

interest rates, and are not able to borrow at the same profitable rate (Rashid, 2011). Further, a 

mal-functioning financial sector makes it difficult for investors to risk manage, which in turn 



 
 

42 
 

could lower the saving rate, decreasing the money available for investments. As a 

consequence, Bangladesh would be highly dependent on remittances for investments and for 

long-term growth, which could be an additional explanation for the positive correlation 

between remittances and GDP in the country.  

Continuing with financial development, the positive sign in the short run correlation to GDP 

suggests that the size of the financial sector in Bangladesh follows the domestic business 

cycles. In times of economic recession, the financial sector would decrease, providing less 

credit to the domestic private sector. In these times, it would therefore be even harder to rely 

on financial institutions to provide capital for investments. This result suggests that the 

financial sector of Bangladesh have a destabilizing effect on the country’s economy.     

Mishkin (1996) and Kaminsky et al. (2005) argued that developing countries are more 

sensitive to global economic fluctuations, compared to developed countries. Why did we then 

not get significant results on the international financial distress dummy in Bangladesh? And, 

why did the model become better after excluding the dummy? The answers might lie in the 

research of Rogoff and Kose (2003) suggesting the existence of a threshold level of financial 

integration. If a country has no integration, it will not be affected by global level of economic 

distress. When financial integration is starting to take place the developing countries are 

highly affected by the international economic movements. However, the researchers also 

suggest that with a higher level of integration, countries learn to handle higher levels of 

financial distress. This knowledge could decrease their vulnerabilities. Our results then imply 

that Bangladesh’s model is better without the dummy for financial distress; either because its 

financial systems are not integrated enough, or because they are highly integrated and has 

learned to handle the international movements. The first alternative is considered as the most 

likely interpretation, due to the quality issues in Bangladesh’s financial sector, described 

earlier. The difficulty in separating profitable investments from non-profitable could make 

Bangladesh’s financial sector less interesting for international investors.  As a consequence 

Bangladesh’s economy would not be connected enough and for this dummy to effect its 

growth. By excluding an excess variable, we thereby get a better model for the country 

without the financial distress dummy.      

7.2. China 

The only significant result for China was in the short run where the lagged GDP series 

correlates with GDP. Further research has to be done to understand the nature of China’s 
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growth, and how it is affected by remittances and other factors. The absence of more 

significant result in this model could be caused by the shortage of data for the country, where 

this study only has access to official data on remittances from 1982. In the future, when more 

data is available, more findings about the relationship of the variables in China might be 

discovered.  

7.3. India  

India and China share great similarities in their economic development as showed in Figure 1. 

During the studied period the two countries have both experienced a fast development of their 

globalization and have both maintained a high economic growth. Despite the observed 

similarities in characteristics, the regressions for India reveals much more valuable 

information than in the regressions for China. To start with, India’s globalization variable 

correlates positively with its GDP level, both in the long and short run. The government of 

India has during a long period tried to benefit from international trade. More than 50 years 

ago “Special Economic Zones” were created in order to increase economic activates such as 

exports, employments and investments. These zones were tax and tariff free but the expected 

increase in exports was not achieved. Instead the trade zones became a center for information 

technology firms that benefited from the low taxes and fees (OECD, 2014). These information 

technology clusters could have boosted India’s reputation of containing high skill labor within 

the IT-sector. Further, in 2014 the government of India introduced a campaign called “Make 

in India” in order to increase the manufacturing sector by simplifying regulations and create 

stable policies in the country (OECD, 2014). The relationship between GDP and globalization 

has been studied before in India and Mishra’s (2012) paper finds a two-way causality 

relationship between the variables. Mishra suggests that an intensification of imports of basic 

inputs leads to an increase in technology and consumer goods, which would increase the 

productive capacity of the country and generate growth in income (Mishra, 2012). The high 

level of technology has been beneficial for the exports of India, whereas for Bangladesh their 

lower level of technology could constraint the economic growth (Hossain, 2011). This could 

be one explanation to why in our regression, India’s growth is seen to benefit from 

globalization, both in the long and short run, whilst Bangladesh’s economy is suffering in the 

short run as its businesses are outrivaled.    

For India, the financial development in the long run correlates positively with GDP.  The 

positive relationship could imply that India has a financial system that encourages both 

domestic and foreign investors, providing a solid foundation for the financial sector. As 
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earlier mentioned, the results for Bangladesh showed the opposite sign of correlation. This 

suggests that Bangladesh has a less functional financial system in comparison to India. India 

also benefits from lower level of corruption, more advanced juridical system and more skilled 

labor within the high-tech sector making it a more attractive country for foreign direct 

investments (Hamid, 2011). 

In India the financial development variable might be working together with globalization. The 

more efficient financial institutions in the country could allow them to benefit from increased 

foreign direct investments when international relationships are improved. In Bangladesh 

however, where financial channels are less developed, this could prevent Bangladesh from 

benefitting from international capital flows (Rashid, 2011).  

In the short run the remittances variable show the same negative sign in India’s result as in 

Bangladesh’s concerning, the variables correlation with GDP. This indicates that remittance 

flows also might play a stabilizing role in India, when the domestic economy is fluctuating. In 

the long run the remittances correlation is not significant. One earlier study concerning India, 

has been unsuccessful in finding a causal relation between remittances and GDP (Siddique at 

al., 2012). Further, India has large remittance flows but also a very large GDP. This together 

with their better functioning financial institutions might make the country less dependent on 

remittance flows. This could explain our insignificant result in the long run regression. In 

general for all research concerning remittances, there is always the problem with not 

including informal remittances. More comprehensive data on remittances could have created 

stronger results for India. Since this is a study on macro-level, it does not take in to account 

which households that are receiving the remittance flows. A lower income household is likely 

to have a lower saving rate, compared to a richer one (Mayer, 1966; 1972). As a consequence, 

the income level in the household that receives remittances might affect the outcome that 

remittances have on investments. Our paper can therefore not paint the full picture of how 

remittances function in India. 

Just as in Bangladesh, the insignificant and, thereby excluded dummy for financial distress in 

India tells the story of a financial sector that is not yet integrated with the US financial 

markets. In a couple of decades, eastern and western financial sectors might be more 

integrated and it would be interesting to redo these regressions in that plausible future.     
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7.4. Mexico  

The geographical and economical location of Mexico may be a reason to why the dummy for 

financial distress shows significant result in the country’s growth models. Mexico is highly 

dependent on the economy of the United States, both in finance and trade (OECD, 2013). In 

2010 there were estimated to be 11.6 million migrants form Mexico in the United States 

(World Bank, 2011). As our index for financial distress is largely influenced by the US 

economy, it is not surprising that this dummy shows significant results in the models for 

Mexico. When we look at our two different sets of models for Mexico, we understand that 

without the included financial development, we would not get any significant results at all. In 

the presence of Rogoff’s and Kose’s (2003) research, this suggests that the financial market in 

Mexico is highly integrated with the American financial market. In both the long and short 

run regressions, the dummy for financial distress showed a negative sign. In the occasion of a 

higher international financial distress than average, the GDP in Mexico will be lower in both 

time frames.  During the latest financial crises the household disposable income of Mexico 

decreased with more than 5 percent (OECD, 2015). This supports our theory that Mexico is 

affected by international financial distress. 

Looking at remittances, in the regressions for Mexico we find the same results as in the model 

for Bangladesh. Remittances appear to have a significant positive correlation to GDP in the 

long run, and negative in the short run. The remittance flows could be working as an 

alternative way for investments and the positive long run correlations suggests that this effect 

is larger than the one of substitution in Mexico. The government of Mexico has made efforts 

to ease and secure money transfers for migrants and encourage them to invest in their former 

home country. Organizations known as “Home town associations” are implemented in the US 

and give the opportunities for migrants to help the communities that they left behind (Hazan, 

2013). “Tres por uno” is a later program implemented in 2001 that encourage migrants to 

make investments in Mexico (OECD, 2015; Hazan, 2013). As seen in the ECM, the 

adjustments from the short run to the long run models takes approximately six years for 

Mexico. Some of the efforts of the Mexican government will therefore be reflected in our 

regression of the country’s long run growth, and some will take more time before showing 

any results.  

 The remittances negative correlation with GDP in the short run entail that remittance flows 

are moving countercyclical to the Mexican economy. This suggests that by increasing the 

remittance flows, governments in both Mexico and Bangladesh could counteract lowered 
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spending levels in recession and by doing so; create a more stable economy in their countries.  

Furthermore, the fact that remittances only turn significant when the dummy for financial 

distress is included, is an interesting indicator of the variables tandem relationship in 

correlation with GDP. If Mexicans in the United States are negatively affected by the 

downturn in the American economy, then the amount of remittances would be affected and 

decrease. Mexican immigration to the United States has increased during the last 20 years 

(OECD, 2015). Since the relationship between Mexico and the United States are continuing to 

grow, the interaction between the two countries economies is likely to remain or increase. 

The economy of Mexico is highly integrated in the global market and had in 2011, trade 

agreements with 45 different countries (OECD, 2015). But the trade agreements might not 

have been all good for Mexico. As we see in our model, higher levels of globalization 

correlate negatively with GDP in the short run. There could be many reasons for Mexico not 

being able to benefit from the opportunity of international trade. The country has high entry 

barriers and is not start-up promoting (OECD, 2015). The increase in globalization and 

integration on the international market could lead to brain drain, as high skilled works 

immigrate to other countries (Boucher et al., 2005). Additionally, the high-tech sector in 

Mexico is small and innovation is not promoted by the business climate (OECD, 2013). The 

globalization variable in Mexico’s regression is the same sign as the one we found in 

Bangladesh. As earlier discussed this could be a result of a weak competitiveness on a global 

market. Being a neighbor of the United States is not optimal when competing to export on an 

international level. The economic reforms in the 90’s could explain the difficulty in finding a 

long run relationships between the financial development series and the GDP development for 

Mexico. To fully understand this negative correlation, we would have to go deeper in, 

investigating the causality between the variables. 
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8. Conclusions 

The purpose of this study is to investigate how the economic growth in top remittances 

receiving countries correlates with remittances, financial development, globalization when 

controlling for global financial distress. By using the time series approach with the ARDL-

model we are able to find long and short run correlations between the examined variables for 

four of the top remittances receiving countries. In Bangladesh, China, and India the dummy 

for financial distress do not contribute to the countries economic growth models. In the results 

of Mexico however, this dummy show significant negative results, implying that higher levels 

of financial distress in the US correlates with lower GDP levels in the Mexican economy.  

The long run results of this study show that remittances have a positive correlation with GDP 

in Bangladesh and Mexico, indicating that remittances are used for investments. In these 

countries, as well as in India, we see that remittances move countercyclical in the short run, 

stabilizing the economies in recession. In the long run, globalization is seen to correlate 

positively with GDP in both Bangladesh and India, as new technology is introduced and 

exports increase. In the short run however, only India benefit from higher levels of openness, 

whereas Mexico’s and Bangladesh’s economies suffers from higher competition and takes 

more time to adapt.  

Moving on to the financial developing variable, not all countries react in the same way to an 

increase in lending to the private sector. In India, where the quality of the financial sector is 

higher, increased lending correlate positively with GDP in the long run. The results we find 

for Bangladesh shows the opposite sign as the ones for India. This is likely caused by the 

inefficient financial system in Bangladesh. Continuing with Bangladesh, the short run 

regression shows that the financial development variable is moving procyclical, making it 

hard to finance investments in recession as credit is lowered in these times.  

Generally, all countries show unhurried adaptation from long to short term in their error 

correction term. The model for Bangladesh is the slowest, adapting at a rate of 7 percent per 

year, suggesting that full convergence would take more than 14 years. Because remittances 

are shown to have a positive correlation with GDP growth, and have a stabilizing effect on the 

countries’ economies, politicians should promote remittances transfers. This can be done by 

reducing the transaction costs of remittances and encourage official transferring channels. 

High transaction costs encourage migrants to use hundi, which are unsecure and could take 

away income from the migrants. The availability of mobile banking service and currencies at 
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reasonable exchange rates would be beneficial for remittances transfer. This paper shows that 

by improving in the quality of financial sectors, a country can get a situation where higher 

credit levels boost investments, contributing to higher GDP growth in the long run. Savings 

incentives may also increase as diversification of investments reduces risk for capitalists. This 

is also highly connected with remittances, as creation of well-functioning financial institutions 

would improve the channeling of remittance flows into investments when attractive business 

opportunities are made available. Paying attention to the quality of the financial sector is 

therefore recommended for governments as to achieve higher GDP growth for a country. In 

this paper we show that entering the open market affects different countries differently. Some 

countries are competitive when entering the global market, and other countries need more 

time to adapt to the business climate. Also, the level of financial integration is a key factor in 

determining how much a countries economy is affected by international levels of financial 

distress. Learning from these conclusions, when entering the global market a country should 

prepare both the domestic businesses and its policies in order to stabilize the economy. 

Finally, there are still a lot to understand within the field of economic growth in remittances 

recipient countries. In time when more data is available, researchers could revile more 

knowledge. With more information, more countries can be examined and new variables could 

be investigated, giving a better understanding for economic growth. For future studies, it 

would be beneficial to deeper examine the casual relationship in the models. Also, to better 

comprehend how household specific factors affect the pattern of remittances spending, survey 

studies on microeconomic level are suggested. Deeper knowledge on a microeconomic level 

could help us understand why macroeconomic policies have diverse effects on growth in 

different countries. This information could help policymakers in developing economies to 

understand the conditions for economic growth in their own country. Using this information, 

developing countries can learn from each other’s failure and success. 
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Figure A2. Personal remittances received as % of GDP,  

time on the horizontal axis and remittances on the vertical axis   
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Figure A3. Domestic credit to private sector as % of GDP,  

time on the horizontal axis and level financial development on the vertical axis   
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Figure A4. KOF Index for globalization,  

time on the horizontal axis and the level of the KOF Index on the vertical axis   
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Table A1     Descriptive statistic – Excluded countries 

Variables Mean Std. Dev. Skewnes Kurtosis Jarque-Bera Sample size 

YEGY 2,99 0,12 0,00 2,06 1,28 35 

YNGA 2,81 0,10 0,85 2,18 4,64* 31 

YPAK 2,79 0,06 0,27 1,82 1,83 26 

YPHI 3,04 0,06 0,80 2,80 3,76 35 

RMEGY 0,83 0,21 -0,13 1,77 2,31 35 

RMNGA -0,08 1,06 -0,63 1,76 4,05 31 

RMPAK 0,55 0,18 -0,63 2,40 2,12 26 

RMPHI 0,75 0,29 -0,19 1,52 3,39 35 

FDEGY 1,52 0,16 -0,27 2,58 0,68 35 

FDNGA 1,15 0,15 1,22 4,74 11,61*** 31 

FDPAK 1,38 0,06 -0,94 4,00 4,92* 26 

FDPHI 1,46 0,14 -0,41 2,77 1,06 35 

GBEGY 1,68 0,08 -0,32 1,43 4,19 35 

GBIND 1,56 0,12 -0,03 1,35 4,08 36 

GBPAK 1,63 0,08 -0,68 2,20 2,68 26 

GBPHI 1,67 0,08 -0,30 1,86 2,44 35 

Notes: All used variables are transformed into logarithmic values. Std.Dev stands for standard deviation. In 

the Jarque-Bera test (1980; 1987) H0 = the series is normally distributed. Ha = the series is not normally 

distributed.* *,**, and ***, indicate significance at the 10%, 5% and 1% levels respectively.  Y stands for GDP 

data, RM is our remittances variable, FD stands for financial development, and GB stands for globalization.  

The shaded grey indicates that the variable is stationary at this level of integration, based on the earlier ADF 

tests created by Dickey and Fuller (1981). Tests are conducted using Eviews. 
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Table A2    Variables included for cointegration    

∆Y(t) as dependent variable    
 Bangladesh China India Mexico Egypt Nigeria Pakistan Philippines 

∆Y (t-1) ✔ ✔ ✔  ✔  ✔ ✔ 
∆Y (t-2) ✔ ✔   ✔    
∆Y (t-3)  ✔       
∆Y (t-4)  ✔       
∆Rm(t) ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 
∆Rm(t-1)  ✔  ✔   ✔  
∆Rm(t-2)  ✔  ✔   ✔  
∆Rm(t-3)  ✔       
∆Rm(t-4)  ✔       
∆FD(t) ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 
∆FD(t-1)  ✔  ✔    ✔ 
∆FD(t-2)  ✔      ✔ 
∆FD(t-3)  ✔       
∆FD(t-4)  ✔       
∆GB(t) ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 
∆GB(t-1) ✔ ✔       
∆GB(t-2) ✔ ✔       
∆GB(t-3)  ✔       
Dfd(t) ✔ ✔ ✔ ✔ ✔ ✔ ✔  
Constant  ✔      ✔ 
War(t)       ✔  
SB∆Yc        ✔ 

SB∆Rmc        ✔ 

Y (t-1) ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 
Rm(t-1) ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 
FD(t-1) ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 
GB(t-1) ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 
Notes: ∆ indicates the first difference of the series. Blank spaces indicate that the variable was not 
used when reaching the highest level of cointegration. SB is structural break variables from Zivot 
Andrews test (1992, 2002). c indicates that constant were included. Y stands for GDP, RM stands for 
remittances, FD stands for financial development, GB stands for globalization, and Dfc stands for the 
financial distress dummy. All data are transferred into logarithmic values. The tests are conducted in 
Microfit 5.0. 

 

Table A2 shows which variables that were included for reaching the highest level of F-

statistics for cointegration. A dataset developed by the department of Peace and Conflict 

Research, Uppsala University and the International Peace Research Institute Sweden, are used 

to create dummy variables for armed conflicts (WAR). For this variable 1 denotes if there has 

been an armed conflict within the country borders that year, and 0 denotes if there has been 

none. From the results of Zivot-Andrews structural break test seen in Table 2 and 3, a dummy 

was created. These dummies were needed for reaching the highest level of cointegration in 

Phillipines and in Pakistan. However, the cointegration did not exceed the critical values. 

 



 
 

61 
 

Table A3     Diagnostic tests 

 F-version 

 Egypt Nigeria Pakistan Philippines 

Serial correlation 0.72 1.85 7.33** 0.11 
Functional form 1.44 0.04 0.16 19.93*** 
Heteroscedasticity 0.14 3.20* 1.32 2.54 
Normality 0.03 19.28*** 1.52 0.13 
Notes: The null hypothesis of the tests are H0

d
 = The data does not contain serial correlation, H0

e 
= The model 

does not have the wrong functional form, H0
f 

= The error term has constant variance, and H0 
g 

= The data is 
normality distributed. All tests are presented in the F-version except for the normality test, which is presented 
in the LM-version.

 
 *, ** and *** indicate significance at the 10%, 5% and 1% levels respectively. The tests are 

conducted in Microfit 5.0. 
 

Table A4    ARDL Cointegration test         

Dependent variable Y Pesaran and Pesaran (2010) Narayan (2005) 

 F-statistics 95% critical 
bounds 

90% critical 
bounds 

 95% critical 
bounds 

90% critical 
bounds 

Country   Lower Upper Lower Upper  Lower Upper Lower Upper 

Egypt (2,0,0,0) 2.29 2.85 4.049 2.425 3.574  3,354 4,774 2,752 3,994 

Nigeria (0,0,0,0) 2.30 2.85 4.049 2.425 3.574  3,354 4,774 2,752 3,994 

Pakistan (1,2,0,0) 2.34 2.85 4.049 2.425 3.574  3,354 4,774 2,752 3,994 

Philippines (1,0,2,0) 3.30 2.85 4.049 2.425 3.574  3,354 4,774 2,752 3,994 

Notes: ARDL cointegration test where H0 = No cointegration between the investigated variables. Ha = 
cointegration exists between the investigated variables. Within the parentheses the numbers of lagged values 
are presented in the order: GDP, remittances, financial development, and globalization. All data are in 

logarithmic values. For more information about the critical values see Narayan (2005) and Pesaran and Pesaran 
(2010). The tests are conducted in Microfit 5.0. 
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Table A5   Long-run coefficient of ARDL models               Regressions without Financial Crisis 

Y as dependent variable     
Country  Constant RM FD GB 

Bangladesh   0.50 
(0.60)  

 0.31* 
(0.11) 

-0.80** 
(0.37) 

 2.18** 
(0.79) 

China             5.46 
(20.36) 

 0.37 
(1.46) 

-3.22 
(12.32) 

3.91 
(6.80) 

India              -0.25 
(0.41) 

 -0.06 
(0.11) 

 0.66*** 
(0.10) 

 1.35*** 
(0.30) 

Mexico          2.55* 
(1.34) 

 0.14 
(0.16) 

 -0.01 
(0.25) 

0.77 
(0.91) 

Notes: *, ** and *** indicate significance at the 10%, 5% and 1% levels respectively. Standard errors are 
presented in the parentheses under each coefficient. The Schwarz Bayesian criterion (1978) is used to 
select the autoregressive distributed lag length. Y stands for GDP, RM stands for remittances, FD stands 
for financial development, and GB stands for globalization. All data are transformed into logarithmic 
values. The tests are conducted in Microfit 5.0. 
 

 

Table A6   Long-run coefficient of ARDL models                                                Regressions with Financial Crisis 

Y as dependent variable      
Country  Constant RM FD GB Dfd 

Bangladesh   -1.12 
(6.15)  

 0.92 
(1.26) 

-1.08 
(2.26) 

 3.85 
(7.23) 

-0.20 
(0.41) 

China           33.46 
(265.10) 

 2.29 
(17.36) 

-12.96 
(108.75) 

1.94 
(13.67) 

 -2.85 
(21.17) 

India              0.14 
(0.23) 

 0.01 
(0.08) 

 0.63*** 
(0.08) 

 1.09*** 
(0.15) 

-0.01 
(0.01) 

Mexico          4.89*** 
(1.09) 

 0.25** 
(0.10) 

 0.16 
(0.13) 

-0.69 
(0.69) 

-0.12** 
(0.06) 

Notes: *, ** and *** indicate significance at the 10%, 5% and 1% levels respectively. Standard errors are presented in the 
parentheses under each coefficient. The Schwarz Bayesian criterion (1978) is used to select the autoregressive distributed 
lag length. Y stands for GDP, RM stands for remittances, FD stands for financial development, GB stands for globalization 
and Dfc stands for the financial distress dummy. All data are transformed into logarithmic values. The tests are conducted 
in Microfit 5.0.  
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Table A7    Error correction representation and the short-run coefficients of the ARDL models Regressions without Financial Crisis 

∆Y(t) as dependent variable     

 ∆Y (t-1) ∆Y (t-2) ∆Rm(t) ∆Rm(t-1) ∆Rm(t-2) ∆FD(t) ∆FD(t

-1) 
∆FD(t-2) ∆FD(t-3) ∆GB(t) ∆GB(t-1) ∆GB(t

-2) 
∆GB(t-3) ECM(t-1) 

Bangladesh   -0.03** 
(0.01) 
 
 
 
 
 
8 
(0.01) 

-0.03** 
(0.01) 

 -0.03** 
(0.01) 

 -0.02 
(0.02) 

-0.03 
(0.02) 

 0.03* 
(0.02) 

 0.03* 
(0.02) 

 0.02 
(0.04) 

 -0.09** 
(0.04) 

 0.00 
(0.04) 

 -0.09** 
(0.03) 

-0.07** 
(0.03) 

China  0.73*** 
(0.23) 

-0.37* 
(0.20) 

 0.00 
(0.01) 

   -0.03 
(0.08) 

    0.04 
(0.04) 

    -0.01 
(0.02) 

India    -0.06*** 
(0.02) 

  -0.03 
(0.06) 

    0.21*** 
(0.06) 

    -0.16** 
(0.06) 

Mexico    -0.10*** 
(0.03) 

   -0.00 
(0.03) 

    0.08 
(0.10) 

   -0.10 
(0.10) 

               

 R2 SBC             

Bangladesh 0.94 129.80             
China  0.50 79.07             

India 0.58 104.50             

Mexico 0.45 82.99             

               

ECM equations          

Bangladesh  ECM = Y(t) -  0.5044 * Constant -  0.3099 * RM + 0.8003 * FD -   2.1765 *  GB   
China  ECM = Y(t) -  5.4551 * Constant -  0.3729 * RM + 3.2248 * FD -   3.9140 *  GB   

India   ECM = Y(t) + 0.2479 * Constant + 0.0644 * RM -  0.6631 * FD -    1.3494 * GB  

Mexico  ECM = Y(t) - 2.5550  * Constant -  0.1408 * RM  + 0.0079 *FD -    0.7669 * GB   
Notes: ∆ indicates the first difference of the series. *, ** and *** indicate significance at the 10%, 5% and 1% levels respectively. Blank space indicates no found value. 
Standard errors are presented in the parentheses under each coefficient. The lagged length is selected based on the Schwarz Bayesian criterion (SBC) (1978). Y stands 
for GDP, RM stands for remittances, FD stands for financial development, GB stands for globalization, and ECM is the error correction term. All data are transformed 
into logarithmic values. The tests are conducted in Microfit 5.0. 
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Table A8    Error correction representation and the short-run coefficients of the ARDL models Regressions with Financial Crisis 

∆Y(t) as dependent variable    

 ∆Y (t-1) ∆Y (t-2) ∆Rm(t) ∆Rm(t-1) ∆Rm(t-2) ∆Rm(t-3) ∆FD(t) ∆FD(t-1) ∆GB(t) ∆GB(t-1) ∆Dfd(t) ECM(t-1) 

Bangladesh   -0.01 
(0.01) 
 
 
 
 
 
8 
(0.01) 

    
 

-0.02 
(0.01) 

  -0.05 
(0.03) 

 -0.00* 
(0.00) 

-0.01 
(0.03) 

China  0.51** 
(0.23) 

 
 

 0.00 
(0.01) 

    -0.04 
(0.08) 

  0.00 
(0.05) 

 -0.01 
(0.01) 

 -0.00 
(0.02) 

India 0.33* 
(0.17) 

  -0.08*** 
(0.02) 

-0.04 
(0.03) 

-0.00 
(0.02) 

-0.04** 
(0.02) 

-0.16* 
(0.08) 

-0.13 
(0.08) 

 0.30*** 
(0.07) 

 -0.00 
(0.00) 

 -0.28*** 
(0.08) 

Mexico    -0.07** 
(0.03) 

    0.03 
(0.02) 

  -0.46*** 
(0.16) 

-0.25** 
(0.11) 

-0.02*** 
(0.00) 

-0.17** 
(0.08) 

             

 R2 SBC           

Bangladesh 0.85 128.77           
China  0.48 78.59           

India 0.76 103.21           

Mexico 0.74 89.09           

             

ECM equations        

Bangladesh  ECM = Y(t) +  1.1241   * Constant -  0.9188 * RM + 1.0752 *    FD -   3.8522 *  GB  + 0.2004 * Dfd 
China  ECM = Y(t) -   33.4156 * Constant -  2.2929 * RM + 12.9625 * FD -   1.9369 *  GB  + 2.8518 *  Dfd 

India   ECM = Y(t) -   0.1357   * Constant  - 0.0080 * RM -  0.62524 * FD -    1.0914 * GB + 0.0095  *  Dfd 

Mexico ECM = Y(t) -   4.8919   * Constant -  0.2489 * RM  - 0 .1621 *  FD +   0.6719 * GB  + 0.1206 *  Dfd 
.8919 * Constant -  0.2489 * RM  - 0 .1621 *FD +   0.6719 * GB  Notes: ∆ indicates the first difference of the series. *, ** and *** indicate significance at the 10%, 5% and 1% levels respectively. Blank space indicates 

no found value. Standard errors are presented in the parentheses under each coefficient. The lagged length is selected based on the Schwarz Bayesian 
criterion (SBC) (1978). Y stands for GDP, RM stands for remittances, FD stands for financial development, GB stands for globalization, Dfc stands for the 
financial distress dummy, and ECM is the error correction term. All data are transformed into logarithmic values. The tests are conducted in Microfit 
5.0. The tests are conducted in Microfit 5.0. 
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