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Abstract: 
Over recent years, we have witnessed the opening of many countries to international 
trade. A deeper integration into the world economy is hoped to enhance growth 
perspectives and thus welfare of countries. One of the main determinants of social 
welfare are the health conditions of the population. Yet, we lack of empirical evidence 
whether trade openness has resulted in health improvements. This paper is a first 
attempt to close this research gap. Using various measures of openness, we find no 
significant positive nor rather negative influence of trade openness on health 
outcomes. One reason might be that even though trade opening increases economic 
welfare, flanking policies are necessary to raise overall health conditions.   
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I. Introduction 

It has been widely recognized that trade between economies can be a powerful engine 

for economic growth. Already at the beginning of the 18th century, David Ricardo 

argued successfully that specialization between economies leads to efficiency gains. 

The 20th century saw the development of additional new trade theories (most 

importantly by Heckscher, Ohlin, Krugman, and Melitz) which all predict a more 

efficient allocation of resources, once countries open up their economies for 

international trade.  

At the beginning of the 1990s more and more economists started to ask the question 

whether trade opening indeed lead to higher growth (e.g. Edward, 1993). Frankel and 

Romer (1999) in their seminal contribution find that trade integration indeed has a 

positive, but not very robust impact on growth. In a next step, economists asked how 

income inequality was affected (e.g. Burtless, 1995, Deininger et al., 1996, 

Chakrabarti, 2000). The studies have not yielded clear results. In the case of the US, 

even though a panoply of studies have been undertaken, the findings rest very 

ambigious (e.g. Feenstra and Hanson, 1999).   

If the link between trade opening and income inequality rests debatable, it might be 

worthwhile considering other variables that might measure social welfare impacts. In 

this paper we focus on health outcomes. The health status of a given population can 

be measured in various ways. Probably the most obvious manner is through life 

expectancy. However, life expectancy builds up over time and is unlikely to change 

drastically once an economy opens up its markets. Another approach is to use infant 

mortality. The problem of using infant mortality is the fact that it constitutes only one 

particular measure of population health. The disease burden in other categories might 

be much more important. The approach taken in this study is to use the measure of 

Disability-Adjusted Life Years (DALYs) as well as death numbers to gauge the health 

status.  

The paper most closely related to ours is by Owen and Wu (2007). They study the 

correlation between trade opening and health using life expectancy and infant 

mortality. In their study they find a strong and positive impact of trade opening on 

health. However, given the methodological shortcomings of both health variables, we 

would like to test their results using a more comprehensive measurement of health.  

The results of this paper might have important policy implications. Currently, a multi-

agency effort has started, named "Aid for Trade". The main argument is that 
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preferential market access to developed economies is not enough to successfully 

integrate developing countries into world markets. Additional aid is necessary to 

foster their export sector and hence ensure their smooth integration into the world 

economy. Trade is understood as panacea to development problems and development 

aid might be allocated accordingly. If trade indeed generates growth, this development 

policy might be justified. However, if trade does not cause growth, but worsens 

income inequality and health outcomes, then we have to call these efforts into 

question.  

This paper is structured as follows. We first provide a short overview of the possible 

links between trade and health. Section 3 presents the data used and discuss the 

econometric approach. In section 4 we present the results and robustness checks- 

Section 5 concludes.     

 

 

II. Linkages Between Trade and Health Outcomes  

 

The possible links between trade and health are multiple and can best be divided into 

direct and indirect links. We observe a direct impact on health, when trade 

liberalization directly affects the demand and supply of health goods and services. The 

most obvious example is the tariff policy for medical devices. Lowering tariffs or 

other import restrictions generally lowers costs and thus increases access to medical 

devices on the domestic market. The General Agreement on Tariffs and Trade (GATT) 

of the WTO sets the most important principles for tariff liberalization in goods' trade. 

Another direct linkage might come from liberalization commitments in trade in 

services. As a country decides to open up its health sector to service providers from 

abroad, competition might increase and again lower costs. On the other hand, a health 

service liberalization can also mean that foreign patients can be treated more easily 

within the liberalizing county. As a consequence of the growing influx of foreign 

patients, health services might become more expensive and less accessible for 

domestic patients.  

Finally, trade opening in general goes hand in hand with the adherence of certain rules 

on intellectual property rights. The WTO Agreement on Trade-Related Aspects of 

Intellectual Property Rights (TRIPS) is considered by main countries as minimum 

standard for the protection of intellectual property. The actual implementation of this 
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agreement is now compulsory for all WTO members, except for Least Developed 

Countries. The problem that many developing countries face today is that their 

previous regimes for the protection of intellectual property has been less strict. 

Implementing TRIPS hence translates into stricter protection of intellectual property, 

e.g. longer patent periods. As a direct effect, drug prices in developing countries tend 

to increase considerably with severe consequences for public health. As in many 

developing countries public health care systems are weak, most of the medicine is 

paid out of pocket. A price increase thus cuts off a significant amount of people from 

essential drugs.    

Trade liberalization also brings several indirect health effects. Most importantly, more 

trade activities imply a bigger exchange of goods, services and persons, which 

eventually increases the risk of cross-border transmission of diseases. The hazards for 

health can be contained in unsafe foods that is traded. Or, as we have witnessed 

during the outbreak of the avian flu virus, health risks can severely impede trading 

activities.  

Another indirect link comes from the revenue side. In case that trade opening 

generates additional resources, the latter might be spent on health improvements. The 

government as well as households might find it most beneficial to use their additional 

earnings for health improvements.  

Opening trade also implies an increased exchange of ideas and knowledge. Transfer 

of technological know-how was have a positive impact on health. However, one 

might also argue that unhealthy dietary patterns known from developed countries 

become more popular in developing countries and thus jeopardize potential health 

benefits which come from a more diverse supply of food.  

In summary, the direct and indirect links are multiple and their effects can go in both 

directions. The lack of relevant data to single out the importance of each linkage. In 

the following, we therefore only look a aggregate trade and health indicators. Trade 

openness is measured as a ratio of import or exports to GDP, whereas health is 

measured by DALYs and death disaggregated in major disease groups. Overall, we 

want to find out whether trade opening has improved or worsened health conditions 

around the world.  

 

III. Data and Methodology 
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Data: 

Our data for the DALYs and number of deaths comes from the World Health 

Organization. In its World Health Report 2004 the organization published detailed 

data for the year 2002 on DALYs and number of deaths by diseases group.1 Table 1 

lists all major disease groups used by WHO, dividing all causes of deaths into three 

categories: communicable diseases, non-communicable disease as well as injuries. 

The WHO data even contains subcategories of the individual disease groups listed in 

Table 1. However, for our purpose we consider sufficient the aggregation of Table 1.  

 

Table 1: Major Disease Groups (WHO, 2004) 

I. Communicable, maternal, perinatal and nutritional conditions 
 A. Infectious and parasitic diseases 
 B. Respiratory infections 
 C. Maternal conditions 
 D. Perinatal conditions  
 E. Nutritional deficiencies 

II. Noncommunicable diseases 
 A. Malignant neoplasms 
 B. Other neoplasms 
 C. Diabetes mellitus 
 D. Endocrine disorders 
 E. Neuropsychiatric conditions 
 F. Sense organ diseases 
 G. Cardiovascular diseases 
 H. Respiratory diseases 
 I. Digestive diseases 
 J. Genitourinary diseases 
 K. Skin diseases 
 L. Musculoskeletal diseases 
 M. Congenital anomalies 
 N. Oral conditions 

III. Injuries  
 A. Unintentional injuries 
 B. Intentional injuries 

 

DALYs are a concept which was first introduced by researchers from the World Bank 

and was present in the World Development Report 1993. DALYs measures the 

number of years lost by virtue of being in states of poor health or disability. DALYs 

can therefore be interpreted as the difference between current health status and an 

ideal situation where the entire population lives into old age free of disease and 

                                                 
1  Unfortunately, earlier estimates for 2000 and 2001 are not completely comparable due to 
improvements in data and methods. In the second half of 2007, WHO will publish estimates for the 
year 2004 which could then added to our current sample. 
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disability (please see Annex 1 for exact definition and methodology, further 

discussion Murray and Lopez, 1996, and Murray et al., 2002). We have collected data 

on DALYs and deaths by disease group for 186 countries.  

Graph 1 depicts the causes of diseases by major diseases groups. It is interesting to 

observe that NCDs (ranging from cardiovascular diseases to diabetes) contribute to 

about a half of the global burden of disease.  

Graph 1: Estimated Main Causes of Global Burden of Disease (DALYs) (worldwide, 

2005) 
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Source: WHO (2005, p. 39) and author's modification  

 

Graph 2: Projected Main Causes of DALYs (by World Bank income group) 

0

2000

4000

6000

8000

10000

12000

14000

16000

Low income Lower middle
income

Upper middle
income

High income World

Ag
e-

st
an

da
rd

iz
ed

 D
AL

Ys
 1

00
 0

00

Communicable Diseases Noncommunicable Diseases Injuries
 

Source: WHO (2005, p. 43) and author's modification  
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NCDs are not only a major health problem in developed countries. As graph 2 shows  

low income not only carry a heavy burden in communicable diseases, but also in NCD. 

The costs measured in DALYs is by far the highest for NCDs in all other country 

groupings.  

 

We join the health data with six indicators measuring trade openness, namely: 

1. Imports of goods and services as percentage of GDP in the year 2002.  

2. Exports of goods and services as percentage of GDP in the year 2002. 

3. Merchandise trade as percentage of GDP in the year 2002. 

4. Average annual growth rate (1993-2002) of imports of goods and services as 

percentage of GDP.  

5. Average annual growth rate (1993-2002) of exports of goods and services as 

percentage of GDP in the year 2002. 

6. Average annual growth rate (1993-2002) of merchandise trade as percentage of 

GDP in the year 2002. 

  

Data for all six indicators come from the World Development Indicators by the World 

Bank. In future work, we plan collect more trade indicators, such as the tariff level by 

country.  

We use the same source for other economic data used in the model. Most importantly, 

we have retrieved data on GDP per capita adjusted by purchasing power parity in 

2002 from this source. All other country-specific data come from the 'Centre d'études 

prospectives et information internationale' in Paris which publishes in its website 

comprehensive data sets (particularly useful for gravity models). Annex 2 provides a 

list of all variables collected and their source. 

 

Methodology: 

As comprehensive data on DALYs is currently available for only one year, we use a 

cross-section approach for the year 2002. Since DALYs and the number of deaths are 

in absolute terms, we divide them by the population of each country and thus obtain a 

comparable measures.  

We use a log-log model and our baseline regression is the following (all variables in 

logarithmic form): 
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healthi = α + β1(gdpi/popi) + β2(lati) + β3landlockedi + γj(tradei) + εi (1) 

 

The dependent variable healthi measures the health outcomes by country in relative 

terms of DALYs or deaths as described above. We run our regressions using total 

number of relative DALYs or deaths (total and by major disease categories).  

The per capita income (gdpi/popi) is the first right-hand side variable. The 

geographical particularities are controlled for using the absolute value of latitude (lati) 

and a dummy variable landlocked, which becomes unity whenever the country is 

landlocked. Finally, the trade openness (tradei) measures the openness to international 

trade using the six different measures described above. We estimate the equation 

using a White correction for heteroskedasticity. (For the moment, the econometric 

approach is rather ad hoc and certainly needs refinements.)  

As a first check for robustness we run a seemingly unrelated regression. Our model 

contains a number of linear equations, such as communicable diseases, non-

communicable diseases and injuries related to trade openness. The equation errors of 

the regression are probably correlated and in this case, SUR offers improvements.   

 

 

IV. Results 

 

First of all, we would like to present some graphical evidence on the relationship 

between health outcomes and trade openness. Figure 1 plots two trade openness 

measures, namely the percentage of imports and exports of total GDP, against the 

main health outcome, DALYs per capita. The relationship looks rather spotty.   

 

Figure 1: DALYs and percentage of imports/exports of total GDP 
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Figure 2 presents a scatter diagram of the relative DALYs growth rates of percentage 

in imports/exports of total GDP. Again, the picture is not very clear, however, there 

seems to be weak evidence of a positive correlation between trade opening and 

DALYs. In other words, countries that have opened trade more over the last ten years, 

experience higher DALYs today. The following section uses an econometric approach 

to analysis this conjecture. 

 

Figure 2: DALYs and growth rates of percentage in imports/exports of total GDP 

0
.2

.4
.6

.8
1

d
al

y_
p

er

-.1 0 .1 .2 .3
percent_imp

0
.2

.4
.6

.8
1

d
al

y_
p

er

-.2 0 .2 .4 .6
percent_exp

 

 

Table 2 summarizes the regressions results when using the DALYs per person as 

measurement of the health outcome. We expected the income per capita has a strongly 

negative and significant impact on the burden of disease. A higher latitude is also 

associated with lower disease burden. The main reason is probably that typically 

severe communicable diseases are more widespread in tropical and sub-tropical 

climates. The fact of being landlocked seems to cause an additional health burden.   
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Table 2: Disease burden measured in DALYs  

 1 2 3 4 5 6 
ln_gnp_cap -0.323*** -0.314*** -0.321*** -0.314*** -0.328*** -0.338*** 
 0.024 0.023 0.023 0.024 0.026 0.028 
ln_lat -0.097*** -0.098*** -0.096*** -0.090** -0.083** -0.049 
 0.031 0.032 0.031 0.034 0.038 0.037 
landlocked 0.190** 0.194** 0.187** 0.218** 0.129** 0.245*** 
 0.083 0.083 0.081 0.094 0.065 0.091 
ln_percent_ex 0.037      
 0.050      
ln_percent_im  -0.014     
  0.049     
ln_percent_ma   0.057    
   0.057    
ln_change_ex    -0.023   
    0.028   
ln_change_im     0.012  
     0.025  
ln_change_ma      0.046* 
      0.026 
Observations 166 166 169 125 118 104 
R-squared 0.688 0.687 0.689 0.717 0.769 0.761 
Robust standard errors in italic 
* significant at 10%; ** significant at 5%; *** significant at 1% 

 

Studying the coefficients measuring trade openness we obtain a rather mixed result. 

Out of the six coefficients, four have a positive sign (namely ln_percent_ex, 

ln_percent_ma, ln_change_im, and ln_change_ma), but only ln_change_ma is 

statistically significant at the 10 % level. In other words, using the baseline regression, 

we do not find evidence of a positive link between trade openness and health outcome. 

The results show no relationship or rather a slightly negative one.  

 

Table 3 presents the regression results for communicable diseases. The coefficients 

for income per capita and latitude increase in magnitude compared to Table 2. This 

increase can be explained by the lack of efficient drugs against a number of 

communicable diseases which are widespread in developing countries, particularly on 

the African continent. The variables measuring trade openness have again changing 

signs and none of them is statistically significant. For communicable diseases the link 

between trade and health outcomes seems to rather weak.  
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Table 3: Disease burden of communicable diseases measured in DALYs 

 1 2 3 4 5 6 
ln_gnp_cap -0.904*** -0.876*** -0.889*** -0.962*** -0.879*** -0.951*** 
 0.052 0.050 0.050 0.060 0.051 0.053 
ln_lat -0.394*** -0.398*** -0.391*** -0.254*** -0.361*** -0.322*** 
 0.079 0.081 0.079 0.088 0.087 0.094 
landlocked 0.200 0.211 0.184 0.061 0.247 -0.008 
 0.190 0.193 0.188 0.221 0.218 0.136 
ln_percent_ex 0.127      
 0.105      
ln_percent_im  -0.040     
  0.107     
ln_percent_ma   0.109    
   0.123    
ln_change_ma    0.090   
    0.067   
ln_change_ex     -0.036  
     0.060  
ln_change_im      -0.060 
      0.055 
Observations 166 166 169 104 125 118 
R-squared 0.794 0.792 0.794 0.838 0.809 0.857 
Robust standard errors in italic 
* significant at 10%; ** significant at 5%; *** significant at 1% 

 

The picture looks rather different for the burden of noncommunicable diseases. 

Interestingly, higher income is not associated with a higher prevalence of 

noncommunicable diseases. As the figures in section 3 have already shown, 

developing and developed countries seem to suffer to the same extent from NCDs. 

Another important observation is that the prevalence of NCDs is higher, the further 

we leave the equator. One reason might be that the intake of a diverse diet is 

becoming more difficult, if fresh fruits and vegetables are less locally available.  

The most relevant finding is that two of the trade openness measures, namely 

ln_percent_im and ln_percent_ma gain statistical significance. And all others, except 

one, are positive. This result would mean that NCDs are more prevalent in open 

economies, after controlling for income and geographical factors. In other words, a    

1 % increase in openness leads to 0.06 % more NCDs measures in DALYs.   

 

Table 4: Disease burden of noncommunicable diseases measured in DALYs 

 1 2 3 4 5 6 
ln_gnp_cap 0.005 0.006 0.006 0.029** 0.009 0.019 
 0.014 0.012 0.012 0.014 0.013 0.012 
ln_lat 0.047*** 0.048*** 0.043*** 0.004 0.037* 0.038** 
 0.018 0.017 0.016 0.021 0.020 0.015 
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landlocked -0.025 -0.034 -0.029 -0.024 -0.025 -0.001 
 0.033 0.033 0.033 0.039 0.038 0.034 
ln_percent_ex 0.023      
 0.026      
ln_percent_im  0.063**     
  0.028     
ln_percent_ma   0.050*    
   0.027    
ln_change_ma    0.003   
    0.016   
ln_change_ex     0.003  
     0.015  
ln_change_im      -0.008 
      0.012 
Observations 166 166 169 104 125 118 
R-squared 0.101 0.125 0.102 0.081 0.071 0.124 
Robust standard errors in italic 
* significant at 10%; ** significant at 5%; *** significant at 1% 

 

The magnitude might seem small, but we need to recall that NCDs are the main cause 

of death worldwide and that NCD are mainly characterized by chronic conditions that 

imply high medical expenses. Furthermore, NCDs reduce the productivity of labor in 

the economy. We only have sparse evidence of the total costs of NCDs for an entire 

country. The estimates vary substantially, reflecting the differences in health-care 

delivery and access across countries. For the United States, it is estimated that the 

direct health-care costs from major heart diseases amounted to about US $ 326 billion 

in 2007. WHO (2005) used a macroeconomic growth model to project the economic 

impact of NCDs (mainly heart disease, stroke and diabetes) for nine countries until 

2015. The base estimates suggest a potential reduction in Gross Domestic Product 

(GDP) in most countries of about 0.5 % in 2005 which will increase to around 1 % in 

2015.   

 

Finally, Table 5 shows the estimation results for the disease category "injuries". The 

coefficient for per capita income is again highly statistically significant. Richer 

economies suffer less from injuries. Interestingly, the same results seems to hold for 

countries located further from the equator. When it comes to our trade indicators, we 

observe that half is positive and half negative. One coefficient (ln_percent_im) is 

highly statistically significant and negative demonstrating that more open economies 

have less injuries. One reasonable explanation for this finding might be that trade 

requires a certain political and social stability within a country. A country suffering 
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from internal turmoil or even civil war, will probably trade less, but suffers from high 

number of casualties. In this context, returning to stability bring both, a reduction of 

fatalities and an expansion of trade. 

 

Table 5: Disease burden of injuries measured in DALYs  

 1 2 3 4 5 6 
ln_gnp_cap -0.312*** -0.291*** -0.302*** -0.330*** -0.293*** -0.279*** 
 0.034 0.030 0.030 0.044 0.034 0.029 
ln_lat -0.070 -0.075* -0.065 -0.073 -0.090* -0.135*** 
 0.046 0.042 0.044 0.061 0.048 0.035 
landlocked 0.009 0.036 0.011 0.028 0.009 0.046 
 0.079 0.082 0.079 0.083 0.084 0.087 
ln_percent_ex 0.056      
 0.073      
ln_percent_im  -0.156**     
  0.067     
ln_percent_ma   -0.001    
   0.070    
ln_change_ma    0.005   
    0.039   
ln_change_ex     -0.025  
     0.032  
ln_change_im      0.015 
      0.037 
Observations 166 166 169 104 125 118 
R-squared 0.468 0.481 0.467 0.611 0.524 0.582 
Robust standard errors in italic 
* significant at 10%; ** significant at 5%; *** significant at 1% 

 

 

We have run the same regressions for the relative number of deaths by major diseases 

groups. The estimation results are presented in Annex 3. The result corroborate our 

findings when using DALYs. The link between health outcome and trade openness is 

weak. We find again a negative impact of trade openness on NCDs. In the following 

subsection, we would like to explore further this relationship.  

It is a well-documented trend that nutritional patterns of developing countries are 

quickly approaching those of developed countries. This means, among others, that the 

diets in developing countries become increasingly energy-dense, fat, and salty. 

Another dietary deterioration is that foods high in fibre is being replaced by processed 

food. This shift towards more unhealthy food has lead to a rapid increase in the 

occurrence of degenerative diseases in developing countries over recent years. For 

example, it is well documented that the levels of overweight and obesity have been 
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growing rapidly in developing countries over the past twenty years. For example, 

Ding and Malik (2008) find evidence for an emerging adverse convergence of a high-

glycemic Asian diet within the Chinese society experiencing an emerging obesity 

epidemic.  

We observe several parallel developments which have favoured the nutrition 

transitions towards more unhealthy food. For example, many countries have 

experienced strong urbanization trends which altered the way how people shop and 

eat (often more away-from-home intakes or snacking). The nutrition transition is also 

caused by factors which are closely linked to trade liberalization efforts (Figure 3).  

 

Figure 3: Link between Trade & Investment Liberalization and Diets of Consumers 
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down and at the same time increased food availability. However, at the same time, 

unhealthy eating habits also became more common. Our results demonstrate that the 

negative impact of trade liberalization probably outweighs the positive effects of 

increased food availability. 

Finally, in Annex 4, we run several SUR estimations to control for contemporaneous 

cross-equation error correlation. The previous findings are confirmed. 

 

V. Conclusion 

The paper constitutes a first attempt to study the link between trade openness and 

health outcome measured by disease groups. In several estimations, we find a rather 

weak link between both variables. Our regressions yield the interesting result that 

trade opening seems to foster the spread of NCDs. We argue that one reason might be 

that the link between NCDs and trade is yet poorly understood. In order to reap the 

benefits of trade liberalization, it might be important put in place flanking policies. 

For example, the education on health food choices are one option.  

Our results contrast to a previous study which found a very strong and stable 

relationship between trade and health. The contradictory results suggest that more 

research is necessary. 

Our approach has several shortcomings. We certainly suffer from an omitted variable 

bias. In addition, a cross-country analysis holds many problems. However, we hope to 

successfully overcome these problems in the near future.  

The question whether trade is relevant for health is highly relevant, not only for the 

health field. Solid evidence in this regard might shed new light in the discussion about 

the consequences of trade liberalization.  
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Annex 1: WHO Calculation of DALYs 

 

"DALYs for a disease or health condition are calculated as the sum of the years of life 

lost due to premature mortality (YLL) in the population and the years lost due to 

disability (YLD) for incident cases of the health condition. 

The years of life lost (YLL) basically correspond to the number of deaths multiplied 

by the standard life expectancy at the age at which death occurs.  The basic formula 

for YLL (without yet including other social preferences discussed below), is the 

following for a given cause, age and sex: 

YLL =  N x L 

where: 

N = number of deaths  

L = standard life expectancy at age of death in years 

Because YLL measure the incident stream of lost years of life due to deaths, an 

incidence perspective is also taken for the calculation of YLD. To estimate YLD for a 

particular cause in a particular time period, the number of incident cases in that period 

is multiplied by the average duration of the disease and a weight factor that reflects 

the severity of the disease on a scale from 0 (perfect health) to 1 (dead).  The basic 

formula for YLD is the following (again, without applying social preferences): 

YLD = I x DW x L  

where: 

I = number of incident cases  

DW = disability weight  

L = average duration of the case until remission or death (years) 

Egalitarian principles were explicitly built into the DALY, and the Global Burden of 

Disease Study used the same values for all regions of the world (2) . It used the same 

life expectancy ‘ideal’ standard for all population subgroups and it excluded all non-

health characteristics (such as race, socioeconomic status or occupation) apart from 

age and sex from consideration in calculating lost years of healthy life. Most 

importantly, it used the same ‘disability weight’ for everyone living a year in a 

specified health state. Additionally, 3% time discounting and non-uniform age 

weights which give less weight to years lived at young and older ages were used in 

calculating DALYs for the original Global Burden of Disease study. These value 
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choices have continued to be used for the Global Burden of Disease 2000 study 

results reported in recent World Health Reports and in these tables. 

With non-uniform age weights and 3% discounting, a death in infancy corresponds to 

33 DALYs, and deaths at ages 5 to 20 to around 36 DALYs.  Thus a disease burden of 

3,300 DALYs in a population would be the equivalent of 100 infant deaths or to 

approximately  5,500 persons aged 50 years living one year with blindness (disability 

weight 0.6). (WHO, 2004)" 

 

Annex 2: Overview of Variable and Sources 

Variable Description Source 
Health Measures health outcomes in terms of 

DALYs or deaths (total or by disease 
group) 

WHO 

percent_ex Exports of goods and services as 
percentage of GDP in the year 2002 

The World Bank 

percent_im Imports of goods and services as 
percentage of GDP in the year 2002 

The World Bank 

percent_ma Merchandise trade as percentage of 
GDP in the year 2002 

The World Bank 

change_ex Average annual growth rate (1993-
2002) of exports of goods and services 
as percentage of GDP in the year 2002 

The World Bank 

change_im Average annual growth rate (1993-
2002) of imports of goods and services 
as percentage of GDP 

The World Bank 

change_ma Average annual growth rate (1993-
2002) of merchandise trade as 
percentage of GDP in the year 2002 

The World Bank 

gnp_cap Income per capita (PPP) in US Dollars 
2002 

The World Bank 

lat Absolute latitude of the official capital CEPII 
Landlocked Dummy variable which is unity if the 

country is landlocked 
CEPII 
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Annex 3: Regression Results for Disease Burden Measures in Relative Number of 

Deaths 

Table A1: ALL DEATHS 

 1 2 3 4 5 6 
ln_gnp_cap -0.179*** -0.181*** -0.180*** -0.153*** -0.176*** -0.151*** 
 0.030 0.029 0.030 0.030 0.032 -0.029 
ln_lat 0.041 0.041 0.040 0.050 0.049 0.023 
 0.033 0.033 0.033 0.032 0.038 0.038 
landlocked 0.245*** 0.246*** 0.247*** 0.374*** 0.279*** 0.222*** 
 0.081 0.081 0.080 0.095 0.092 0.074 
ln_percent_ex -0.009      
 0.051      
ln_percent_im  -0.008     
  0.056     
ln_percent_ma   0.019    
   0.062    
ln_change_ma    0.053*   
    0.030   
ln_change_ex     -0.007  
     0.035  
ln_change_im      0.065** 
      0.030 
Observations 166 166 169 104 125 118 
R-squared 0.298 0.298 0.296 0.381 0.316 0.346 
Robust standard errors in italic 
* significant at 10%; ** significant at 5%; *** significant at 1% 

 

Table A2: Communicable Diseases 

 1 2 3 4 5 6 
ln_gnp_cap -0.707*** -0.698*** -0.700*** -0.748*** -0.699*** -0.742*** 
 0.055 0.052 0.053 0.060 0.055 0.058 
ln_lat -0.336*** -0.340*** -0.332*** -0.176** -0.283*** -0.265*** 
 0.074 0.076 0.074 0.082 0.080 0.088 
landlocked 0.240 0.260 0.229 0.130 0.313 0.024 
 0.196 0.197 0.194 0.233 0.218 0.154 
ln_percent_ex 0.010      
 0.108      
ln_percent_im  -0.129     
  0.116     
ln_percent_ma   -0.012    
   0.130    
ln_change_ma    0.107   
    0.069   
ln_change_ex     -0.019  
     0.064  
ln_change_im      -0.009 
      0.057 
Observations 166 166 169 104 125 118 
R-squared 0.689 0.691 0.689 0.742 0.704 0.756 
Robust standard errors in italic 
* significant at 10%; ** significant at 5%; *** significant at 1% 
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Table A3: Noncommunicable Diseases 

 1 2 3 4 5 6 
ln_gnp_cap 0.110*** 0.104*** 0.112*** 0.178*** 0.111*** 0.163*** 
 0.029 0.029 0.028 0.021 0.029 0.022 
ln_lat 0.184*** 0.186*** 0.178*** 0.103*** 0.173*** 0.138*** 
 0.036 0.037 0.035 0.026 0.043 0.032 
landlocked 0.036 0.025 0.039 0.114 0.044 0.114* 
 0.066 0.068 0.066 0.070 0.073 0.061 
ln_percent_ex -0.006      
 0.039      
ln_percent_im  0.070     
  0.048     
ln_percent_ma   0.010    
   0.050    
ln_change_ma    0.011   
    0.029   
ln_change_ex     0.026  
     0.034  
ln_change_im      0.049 
      0.030 
Observations 166 166 169 104 125 118 
R-squared 0.365 0.37 0.366 0.542 0.381 0.502 
Robust standard errors in italic 
* significant at 10%; ** significant at 5%; *** significant at 1% 

 

Table A4: Injuries  

 1 2 3 4 5 6 
ln_gnp_cap -0.191*** -0.178*** -0.192*** -0.177*** -0.174*** -0.148*** 
 0.032 0.029 0.030 0.039 0.033 0.029 
ln_lat -0.007 -0.012 -0.002 -0.046 -0.031 -0.077** 
 0.042 0.038 0.042 0.051 0.044 0.032 
landlocked 0.056 0.084 0.057 0.109 0.058 0.121 
 0.084 0.086 0.085 0.085 0.089 0.089 
ln_percent_ex 0.015      
 0.068      
ln_percent_im  -0.172***     
  0.063     
ln_percent_ma   0.001    
   0.069    
ln_change_ma    0.034   
    0.033   
ln_change_ex     -0.009  
     0.034  
ln_change_im      0.063 
      0.038 
Observations 166 166 169 104 125 118 
R-squared 0.228 0.254 0.232 0.389 0.269 0.327 
Robust standard errors in italic 
* significant at 10%; ** significant at 5%; *** significant at 1% 
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Annex 4: Robustness Check: SUR Estimations  

 CD NCD INJ 
ln_gnp_cap -0.904*** 0.005 -0.312*** 
 0.052 0.013 0.034 
ln_lat -0.394*** 0.047*** -0.070* 
 0.058 0.014 0.038 
landlocked 0.200 -0.025 0.009 
 0.141 0.035 0.091 
ln_percent_ex 0.127 0.023 0.056 
 0.098 0.024 0.063 
Observations 166 166 166 
Standard errors in parentheses  
* significant at 10%; ** significant at 5%; *** significant at 1% 

 

 CD NCD INJ 
ln_gnp_cap -0.876*** 0.006 -0.291*** 
 0.049 0.012 0.031 
ln_lat -0.398*** 0.048*** -0.075** 
 0.059 0.014 0.037 
landlocked 0.211 -0.034 0.036 
 0.143 0.034 0.091 
ln_percent_im -0.04 0.063** -0.156** 
 0.111 0.027 0.070 
Observations 166 166 166 
Standard errors in parentheses  
* significant at 10%; ** significant at 5%; *** significant at 1% 

 

  CD NCD INJ 
ln_gnp_cap  -0.889*** 0.006 -0.302*** 
  -0.049 -0.012 -0.032 
ln_lat  -0.391*** 0.043*** -0.065* 
  -0.057 -0.014 -0.037 
landlocked  0.184 -0.029 0.011 
  -0.140 -0.034 -0.091 
ln_percent_ma  0.109 0.050* -0.001 
  -0.111 -0.027 -0.072 
Observations  169 169 169 
Standard errors in parentheses  
* significant at 10%; ** significant at 5%; *** significant at 1% 

 

 


