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Abstract 

This paper studies the effect of corruption on four selected health outcomes, by using cross-

country panel data, containing the 36 member states of OECD. The time period stretches from 

1995 to 2017, extending upon previous studies by including data from more recent years. In 

order to estimate the effects of corruption, the paper uses Ordinary Least Squares, fixed effects 

and two-way fixed effects methods. In addition, we employ a Two-Stage Least Squares 

estimation method to check the robustness of the findings. To measure corruption, the main 

index used is the reasonably new Bayesian Corruption Index (BCI). Moreover, the paper 

investigates if the choice of corruption index has any effect on the results by using two 

additional measures of corruption; Corruption Perception Index (CPI) and Control of 

Corruption Index (CCI). The paper concludes that (1) increased levels of corruption tend to 

increase infant mortality rates and child mortality rates while corruption has no significant 

effect on neonatal mortality rates and life expectancy in OECD countries, (2) using BCI as 

corruption index generates results similar to previous research and (3) using three different 

corruption indices generate different results, which proves that the choice of index does matter. 

These findings confirm that corruption indeed kills and that a reduction of the level of 

corruption would improve public health globally. 

Keywords: Corruption, Health, Mortality, Life expectancy, Bayesian Corruption Index, OECD  
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1 Introduction  

On April 18th, 2019, the subscribers of Wall Street Journals could read about an immense 

American federal sting operation. 31 doctors, eight nurses, seven pharmacists, dentists, and 

other healthcare professionals were arrested for the distribution of over 32 million prescriptions 

of addictive painkillers, consisting of opioids; an active substance in drugs such as morphine, 

heroin, and opium. In exchange for cash, doctors prescribed pre-signed prescriptions while 

dentists performed unnecessary dental care such as teeth extractions to get a legal reason for 

prescribing opioid pills to clients (Singer, 2019). In May 2019, the founder of an American 

pharmaceutical company, was convicted for bribing doctors to prescribe opioids to patients, not 

in need of the pills (BBC, 2019). These cases of corrupt actions and prescriptions of opioids 

have induced a new epidemic crisis in North America, where more than 400 000 people have 

died since 1999, in the US alone, from overdosing opioids (Scholl, Seth, Kariisa, Wilson & 

Baldwin, 2019). Prescribing drugs in exchange for money is only one of the many forms of 

corruption in the healthcare sector existing worldwide, causing addiction, economic losses, and 

deaths. 

As illustrated, corruption is an increasing problem, both in emerging and advanced economies. 

Corruption affects society in various ways, and the healthcare sector is particularly exposed 

(Vian, 2008). Every year, approximately USD 3 trillion are spent on healthcare globally 

(Hussmann, 2011). This makes healthcare a prone target for abuse, where a large amount of 

capital directed to the health sector tends to disappear every year before even being assigned 

from the government budget. United States is one of the countries that spend the most money 

on healthcare, about 15.3 percent of GDP. Nonetheless, according to the two major US public 

healthcare programs, Medicare and Medicaid, 5-10 percent of the budget is estimated to be lost 

to “overpayments” (TI, 2006).  

According to Transparency International (TI, 2006), corruption deprives people’s access to 

primary healthcare. Besides, it leads to incorrectly administered treatments and may result in 

cases of death. Corruption is also believed to undermine a country's ability to reach economic 

growth (IMF, 2016). A new study by the IMF displays how restrained corruption could convey 

additional tax revenues across the world, to a value of USD 1 trillion annually. Instead of being 
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lost to corruption, this money could have been invested in needed healthcare, infrastructure, or 

education, which all would improve economic growth (TI, 2019). According to Bloom, Kuhn 

and Prettner (2018), there exists a strong positive relationship between health and income. 

Countries with higher health levels tend to have higher income levels compared to countries 

with lower health status. This is yet another reason for the importance of reducing corruption, 

and to improve health status in the world. 

Previous studies have investigated the relationship between corruption and health outcomes, 

mainly using perception-based indices as indicators of corruption. A study on aggregate country 

level produced by IMF (2016) shows that higher levels of corruption implies increased infant 

mortality rates, i.e., when the infant dies within the first year after birth. Similar results are 

found in the article by Li, An, Xu and Baliamoune-Lutz (2018), even after adjusting for 

education, health spending, and urbanization. The study shows how corruption increases 

mortality rates, including infant-, neonatal (when the infant dies within the first 28 days after 

birth)-, and child (under-five year) mortality rates while it reduces life expectancy measured in 

years and immunization rates. Further, public spending on education, health, and social 

protection is reduced due to corruption, while the quality of care is directly affected by 

corruption in financial management (Hussmann, 2011). 

The overall aim of this paper is to investigate if corruption kills, through its effect on infant-, 

neonatal-, and child mortality rates, and life expectancy at birth, in order to further develop the 

existing literature. Moreover, a specific aim of the study is to examine if the choice of corruption 

measures matters for the results. This study will contribute to the existing literature by delimit 

the sample to the 36 member states of OECD while extending the time period to include data 

from 1995 to 2017, which is the most extensive time period used so far. Unlike previous 

research, we contribute by studying the effect of corruption with the relatively new and 

unexplored measure of corruption, BCI, which is not perception-based and has sparsely been 

used before. To test the robustness of the outcomes of the study, and if the choice of measure 

of corruption matters, two additional measures of corruption, that are perception-based, will be 

introduced.  

From using OLS, fixed effects and two-way fixed effects, and 2SLS estimation methods for 

robustness, the study finds evidence of that increased levels of corruption implies higher infant- 

and child mortality rates. This confirms that corruption kills and that a reduction of corruption 

could improve the overall health outcomes in the member states of OECD. Nevertheless, the 
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results are not entirely consistent with previous studies since the effect is not as widespread 

among the different health outcomes as previously reported. For neonatal mortality and life 

expectancy, the study finds close to no significant estimates of corruption using BCI. Further, 

from the robustness checks, the paper has found that the effects of using BCI or one of the 

perception-based indices, CPI, as measure of corruption are somewhat similar, although the 

magnitude of the effects differ. Conversely, the effects of using the other perception-based 

corruption measure, CCI, is distinct to both BCI and CPI. This finding indicates that the choice 

of corruption measure does have an impact on the empirical results, contradicting the findings 

by previous researchers, where many have stated that the results from using different corruption 

measures do not vary significantly.  

The remainder of this paper is organized as follows. The second section presents the 

background to build a foundation of knowledge to the study. It also includes the theoretical 

framework on which the study is based, and a literature-, and a methodological review from 

previous studies. The third section presents the methodology and introduces the data, and 

descriptive statistics together with the variables of interest. The fourth section presents the 

empirical results and the results from the robustness checks. The fifth section discusses the 

findings and the sixth, and the last section concludes the paper. 



 

 4 

2 Background 

This section will provide a foundation for the study by introducing corruption and presenting 

the theoretical framework. It will also illuminate what the literature have found, and the 

methodological methods for the investigation. 

2.1 Corruption 

What is Corruption? 

Corruption is an ambiguous term that refers to everything from paying bribes to civil servants, 

to broader economic and political crimes that are considered as an abuse of power. It often 

involves the use of public funds for private benefit and diverting scarce funds. There is no 

universally accepted definition. Thus, this paper will use the most commonly used definition of 

corruption provided by TI (2018a), which states that corruption is "the abuse of entrusted power 

for private gain". Although the definition is rather simple, the meaning is, however, much more 

complicated. Usually, one can classify corruption into several entities depending on the type, 

amounts of money involved, and in which sector it occurs. Generally, there is a distinction 

between grand and petty (bureaucratic) corruption. Grand is a more severe form of corruption 

since it includes the highest level of the political sphere where large amounts of money and 

policy manipulation are at risk. Petty corruption is mainly what the general public experiences 

in interaction with, e.g., public officials like the police, and hospital officials, that abuses 

entrusted power placed under their authority (TI, 2018a).  

Measuring Corruption 

Corruption is hard to measure accurately. New indices have in recent years been developed, 

trying to handle the complexity of corruption. One of the most recent indicators for corruption 

is BCI, which is not perception-based in contrast to many other corruption indices. BCI is 

measured on a scale from 0-100, where 0 is totally “clean” from corruption. The leading 

indicator of corruption in the public sector, CPI, is, however, perception-based (TI, 2018b). CPI 

is far from the only existing perception-based corruption indicator, and it is, therefore, vital to 
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keep in mind that the results possibly will vary depending on the indicator and that there is not 

an unanimous voice on which indicator of corruption to use in quantitative research. Studies 

have shown that indices can affect the empirical results in research such that it is misinterpreted, 

especially when using perception-based indices. This is due to the influence of how many cases 

of corruption that people can observe or potentially observe (Bardhan, 2006). It is also unclear 

whether perception-based corruption indices are possible to compare across countries 

(Banerjee, Mullainathan & Hanna, 2012). Another disadvantage that a study by Abramo (2008) 

shows through a cross-country study of 60 cases is that perception of corruption does not 

necessarily explain the experience of corruption since the trend of other opinions can influence 

the perception. 

What does Corruption Cost? 

Corruption in society is costly, and in worst cases, it costs lives. It directly affects people's 

freedom, wealth, and health. The different levels on how corruption erode a society, have been 

categorized into political, economic, social, and environmental. Briefly, one can say that 

democracy, national wealth, trust, health and welfare, and ecological systems are at stake when 

corruption is present. It is hard to estimate how much corruption costs, since the phenomenon 

occurs in everyday life, both in emerging and advanced economies. Based on an extrapolation 

by Daniel Kaufmann in 2015, bribery alone was estimated to cost between USD 1.5 to 2 trillion, 

which is almost 2 percent of the global GDP. Yet, it is just one of many forms of corruption 

(IMF, 2016). Globally, one of four people asked, state that they have paid bribes for public 

services, while, in the EU alone, this amounts to 9 percent of the households asked (Pring, 

2017).   

Corruption in the Health Sector 

Corruption in the health sector affects all parts of the healthcare chain, including the healthcare 

market. This is a great source for making large profits for companies due to an aging population 

and increased health expenditures, triggering behavior on using unorthodox methods to increase 

revenues. Vian (2008) identifies opportunities for pharmaceutical companies to bribe 

professionals and politicians, for their influence of winning bids for supplying medical devices. 

Multinational companies such as Johnson & Johnson and Medtronic have been involved in 

bribery of health officials, especially subjecting emerging countries. Many cases of bribery 

have also been prosecuted under anti-bribery laws in OECD countries. A few years ago, one of 

the largest pharmaceutical manufacturers, Pfizer, agreed to pay a fine on USD 60 million to 
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settle potential violations against anti-bribery laws for suspicious payments to health officials 

in Italy and Croatia, among several countries (Mackey & Liang, 2012). More recently, over 40 

companies have been sued in Canada for involvement in the manufacture, distribution, and 

wholesale of the addictive painkiller opioids. The minister of mental health and addictions in 

British Colombia stated that the suit aims to cover costs of increased public healthcare caused 

by companies’ “negligence and corruption” (Britten, 2018).  

The perception of corruption in the health sector is rather high, the global average of 

experiencing the sector as corrupt, is about 45 percent. In OECD countries, one-third of the 

citizens have stated that they experience the health sector as corrupt or very corrupt. There is 

yet some variation among the OECD countries, where half of the population in Greece, Slovak 

Republic, Italy, and Chile believe the health sector to be corrupt or very corrupt, whereas the 

population in Denmark and New Zealand believe it to be just above 10 percent (OECD, 2017b).  

Most OECD countries are advanced economies with democratic governments. This provides 

reasoning to why many would think that corruption is not as widespread among OECD member 

states, but as illustrated above, this is not entirely true. The OECD countries together reached a 

BCI average of about 30 during the time period 1995 until 2017, which is lower than the world 

average. However, studies from Eastern Europe show that it is not unusual with "under the 

table" payments to health providers (Holmberg & Rothstein, 2011). Corruption might thus be 

found in many different forms and might be harder to spot in OECD countries. Also, it is proved 

that corruption has a corrosive impact on the population's level of health. Therefore, it is of 

great importance for society to find a way to tackle corruption to receive better health outcomes.  
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Figure 1: Level of corruption in OECD 2017 

The figure illustrates the corruption measured in BCI (from 0-100) for OECD countries. The lowest 

estimates are for Finland and New Zealand, and the countries are rather “clean” from corruption. The 

highest estimate is for Mexico, suggesting it to be fairly corrupt. 

2.2 Theoretical Framework 

As stated above, the healthcare system is particularly inclined to corruption. This is because the 

sector is distinctly characterized by a mix of uncertainty, asymmetric information, and a large 

number of actors involved. All together, these characteristics create opportunities for corrupt 

and fraudulent behavior, working as a systematic feature. Thus it is difficult to ensure 

transparency or trustworthiness that could hinder such a feature. Moreover, the healthcare sector 

is especially exposed to corruption since society involves private actors to execute critical 

public functions, such as providing health insurance and pharmaceutical distribution. In 

addition, the healthcare sector involves a large amount of public funding. The collective 

spending on health services among the European countries of OECD exceeds USD 1 trillion 

annually, and the US alone spends USD 1.6 trillion (Savedoff & Hussmann, 2006).  

The three features, i.e., uncertainty, asymmetric information, and a large number of actors, were 

first introduced by Kenneth Arrow in 1963, and many would say that it created the foundation 

of health economics. Savedoff and Hussmann (2006) illustrated how this is linked to corruption 
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with a prevalent figure (see figure 2), which has recurrently been used in the existing literature. 

The authors argue that the uncertainty in the healthcare sector creates market failure, such that 

medical care and insurance markets are inefficient. One of the arguments for uncertainty is that 

people usually do not know when they become ill, or even that they are ill. If they seek medical 

care and get treatment, it is difficult to know if the recovery is due to the treatment or not. Such 

that the prescribed pills, e.g., antibiotics, may not even work and the body itself handles the 

actual recovery. In those cases, the patient cannot hold the medical provider or the 

pharmaceutical manufacturer into account.  

According to Savedoff and Hussmann (2006), the second feature in the healthcare sector is 

asymmetric information. The patient is less informed about the technicalities in the healthcare 

system than, e.g., the doctors. The doctors are less informed about the substances active in pills 

than pharmaceutical manufacturers. As such, the information among the actors is not equal, 

which has been illustrated as a “principal-agent problem”. Here, the patient wants the doctor to 

provide some kind of treatment but the interests could differ, and the patient might not get all 

the information for correcting the treatment. 

The third feature is that a large number of actors are involved in healthcare. Savedoff and 

Hussmann (2006) divide these actors into five main categories: government regulators; 

suppliers; payers; providers; and patients. The existence of these actors in one sector makes it 

difficult to identify corruption and keep transparency, which increases the opportunities for 

fraud, bribery, informal payments, theft, or misuse of health equipment. One can also argue that 

when many actors are involved in a sector, there is a need for trust in each other, in order for 

the sector to function. Thus, trust may be one of the mechanisms that affect health outcomes. 

Holmberg and Rothstein (2011) study how corruption affects health outcomes through the 

quality of governance for a country. They find that trust indeed may be a mechanism. Lower 

quality of governance levels implies that people put less faith in their governance and are not 

willing to pay enough taxes as a result of not being confident in where the money end up. This 

would lead to less economic resources possessed by the state, fewer resources being assigned 

to the healthcare sector, which in turn could be a major causal factor to lower health levels. 

Kassirer (2006), as well as Factor and Kang (2015), also provides reasons why the health sector 

is sensitive to corruption. One of their conclusions is that corruption tends to be more present 

when the public and private sector meets, which has also been seen in other industries. 
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Figure 2: The five main actors in the healthcare sector and the opportunities to corruption.  
Source: Savedoff and Hussmann (2006). 

 

Figure 2 summarizes the three features by illustrating how corruption may occur and what 

directions it may take in the healthcare sector. All actors may be exposed to corruption as well 

as acting corruptly themselves. The uncertainty that exists within the sector creates an 

opportunity for governments to take on the role as protectors of their citizens, through providing 

supervision and information, and verifying medications and procedures. However, this leads to 

openings for suppliers (e.g., pharmaceutical research companies) to bribe governmental 

supervisors to accept applications while providers may try to get supervisors to overlook the 

need of licenses by bribes, or other forms of corrupt actions. Suppliers (e.g., suppliers of 

medical equipment) have most information and knowledge of their products, which is a benefit 

for corrupt actions. They can bribe providers such as doctors and other healthcare staff to 

prescribe their pharmaceuticals (as in the opioid crisis case) and sell overpriced or re-packed 

expired products. Patients may also act in corrupt manners by lying about insurance plans or 

income levels to get free healthcare. However, patients are the actors that suffer the most from 



 

 10 

corruption, and may be exposed to overpricing, informal payments, or receiving unnecessary 

treatment by doctors, in turn affecting the individuals’ health.  

2.3 Previous Studies 

Under this subsection, studies that have investigated the effect of corruption on different 

measures of health outcomes will be presented. Furthermore, a review of the methods used 

throughout the literature is presented. The last part will summarize the previous findings. 

2.3.1 Literature Review 

A recent study by Li et al. (2018) examines how corruption affects health outcomes for 150 

countries between 1995 and 2012. The article finds that various mortality rates for child 

specifications are significant and negatively correlated with CPI, indicating that corruption 

increases mortality rates and reduces life expectancy and immunization rates. The authors also 

argue that reducing corruption should imply positive effects on mortality rates, i.e., a reduction, 

and also improved health outcomes overall. Further, they show that poorly governed countries 

do not confirm any signs of improvements in health outcomes from increasing public spending 

since the effect of public spending is small and insignificant.  

Gupta, Davoodi and Tiongson (2000) show with cross-sectional data using OLS and 2SLS 

models that countries with high corruption also have one-third higher child (under-five year) 

mortality rates than countries with low corruption. They also conclude that increasing health 

spending does not necessarily improve health outcomes, while reducing corruption itself will 

most likely reduce infant- and child mortality. Factor and Kang (2015) have similar findings in 

their study, consisting of 133 countries. They state that corruption has a strong effect on health 

outcomes by delivering poorer health outcomes globally and that higher levels of corruption 

will generate a lower share of GDP per capita being assigned to health expenditure. This 

suggests that a reduction in corruption would increase health expenditures. However, alongside 

this finding, they do not seem to find any significant direct association between health spending 

and health outcomes when controlling for other factors.  

Other researchers have specifically investigated the effect of public spending on health. 

Rajkumar and Swaroop (2008) study the effect of public spending on social developing 
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outcomes at different levels of governance, measured by the level of corruption and quality of 

bureaucracy. This is of interest since it may be argued that increased public spending on, e.g., 

healthcare does not necessarily lead to desirable outcomes if the institutions are malfunctioning. 

The authors used a dataset consisting of 91 countries over three years and find that a higher 

share on public spending decreases the rate of child (under-five year) mortality in countries that 

are suggested to have good governance. They propose two possible explanations to why public 

spending might not be efficient nor generate desirable outcomes; either an increase in public 

spending will only decrease private spending on health or education; or, there is a leakage in 

public spending and unsteady institutional capacity. Rajkumar and Swaroop (2008) find that 

the effect of an increase in public spending will depend on the level of governance. A country 

with good governance that increases health spending relative to GDP with one percent will 

decrease child mortality with 0.32 percent. Countries with average governance will have a 

decrease of 0.20 percent, while in countries with low governance, there is a non-existing 

relationship with the child mortality rate. 

Quality of governance is, thus, an important factor when discussing corruption and its effect on 

health outcomes. With a cross-sectional dataset, Holmberg and Rothstein (2011) perform a 

study on how the quality of governance affects health outcomes in 120 countries by controlling 

for corruption, and governance effectiveness. They use basic econometric methods since it first 

and foremost is an article within the political science field. One of the hypotheses in the article 

is that better economies lead to better health outcomes. Thus, in one part of the study, they 

classify the sample into (rich) OECD countries and (poorer) non-OECD countries as a proxy 

for economic development and wealth. The results show that in emerging economies, a vast 

majority have experienced corrupt practices in the health sector, while corruption in rich 

countries, such as the majority of the OECD countries, takes another form, like overbilling. The 

authors find that there is a positive relationship between quality of governance and longer life 

expectancy, and lower levels of mortality rates among children and mothers. The article shows 

that the low quality of governance has a negative impact on population health for OECD 

countries, as well as public spending, which has a significant effect on health, while private 

spending has not. 

Thus, the effect of corruption on public spending seems to generate mixed results. An article 

by Swaleheen, Ali and Temimi (2019) studies the effect of corruption on public spending for 

health and education and find that it is significant and non-linear for the sample consisting of 



 

 12 

134 countries observed over two decades. They find that corruption has a positive effect on the 

share of public resources spent on public health. The partial effect of corruption was very high 

for only 16 countries, showing a negative effect of corruption on health expenditure. 

The shared opinion in these studies is that increasing corruption will deliver poorer health 

outcomes. A political tool to deal with failing health outcomes could be the reduction of 

corruption itself. Reports from WHO (Parry, 2006), DFID (Hussmann, 2010) and U4 Issue 

(Hussmann, 2011) draw the same conclusion. In order to prevent corruption in the health sector, 

Mackey and Liang (2012) argue that efforts need to be coordinated. There have been taken 

measures by reforms to monitor more thoroughly, however on the individual state level. The 

authors claim that there is not enough of a comprehensive and internationally cooperative 

framework that deals with corruption in the health sector. 

2.3.2 Methodological Review 

Most papers in the existing quantitative literature examine the impact of corruption on health 

outcomes, by using panel data with an OLS estimation method, except for Factor and Kang 

(2015), who use a structural equation model for two years. Many of those with a simple OLS 

approach do not take into consideration that an adverse causality problem may occur. One of 

the most recent articles states that many papers do not consider the econometric challenges 

when investigating the effect of corruption, by ignoring unobserved country-specific 

heterogeneity, endogeneity, and non-stationarity (Swaleheen, Ali & Temimi, 2019). In recent 

years, studies have included an additional fixed effects approach to address omitted variables 

caused by country-specific effects or time-specific effects (see, e.g., Lio & Lee, 2016, and Li et 

al. 2018). 

To isolate the effect of corruption on health, most of the articles control for social, 

infrastructural, and economic factors. According to Collier (2002), there is an additional factor 

that may give rise to corruption, which is the political and legal condition. The three main 

domains as such, according to Dr. Collier, are socio-cultural, economic, and political and legal 

conditions. Although, the last domain, such as the rule of law, accountability, and democracy 

score, is not as frequently included as a control variable. Within these factors, some of the 

control variables are basic drinking-water services, population using safely managed sanitation 

services, DPT-, and measles immunization. Conversely, these variables do not vary noticeably 

for OECD countries, and as such, are not in the interest of this paper. 
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Most of the previous research is investigating the effect of corruption on health outcomes by 

using either CPI or CCI as measures of corruption. Ko and Samajdar (2010) have studied the 

reliability of international corruption indices and concluded that reliability has increased over 

the years. However, there are risks such as selection bias and measurement errors that 

researchers should be aware of. Therefore, the authors suggest that empirical analysis should 

be further analyzed to minimize the shortcomings of corruption indices by using several indices 

from different institutions. 

Moreover, previous literature have discussed problems of potential endogeneity. The 

endogeneity problem can cause estimation bias since both corruption and health might be 

correlated with unobservable factors in the error term. It is not unlikely that people with poorer 

health are keener on paying bribes to receive services that they otherwise would not have had 

access to. Additionally, an inept government may ignore providing healthcare to their citizens 

while having officers who are devoted to rent-seeking and corrupt activities (Lio & Lee, 2016). 

To deal with this potential problem, some researchers have adopted instruments and a 2SLS 

approach to their studies (Rajkumar & Swaroop, 2008; Lio & Lee, 2016; Li et al. 2018). Two 

necessary conditions need to be satisfied for an instrument to be valid: 1) the instrument has to 

be correlated with corruption; and 2) it has to be exogenous to the health outcomes (Wooldridge, 

2009). 

Lio and Lee (2016) adopted two instrumental variables and have performed thorough tests, 

including a test of endogeneity, a weak instrument test, and an over-identification test. First, 

they include a country's democracy score taken from the Polity IV Dataset and secondly a 

measure of whether a country exports fuel, in accordance with the designation of the World 

Development Report. Several previous studies have proved that democracy has an impact on 

reducing corruption (Triesman, 2000; Goel & Nelson, 2005) while abundant natural resources 

seem to cause corruption by creating opportunities for rent-seeking activities (Leite & 

Weidmann, 1999). Hence, both these measures tend to be correlated with corruption while 

according to Lio and Lee (2016), it is reasonable to assume they have no direct effect on health. 

Li et al. (2018), however, criticizes the instruments of Lio and Lee (2016), since they mean that 

democracy can directly affect health outcomes. Thus, they instead use the corruption score 

lagged two periods as an instrument for corruption at the current period. This instrument is 

argued to be strongly correlated with current corruption while not affecting current health 

outcomes. Still, Li et al. (2018) are only implementing a first stage estimation of their 
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instruments and do not control for the validity of their instrumental variables nor if endogeneity 

is a problem in their study. One can debate whether the criticism is legit since they do not adjust 

the IV/2SLS approach with a full alternative solution that can be tested. 

2.3.3 Summary of Previous Studies 

Throughout previous literature, studies have proved that corruption has a negative effect on 

health outcomes worldwide. All research seems to be somewhat unanimous in that a reduction 

of corruption is needed to reduce mortality rates and increase life expectancy. Most existing 

literature have in common that they use large samples, almost always consisting of more than 

100 countries. Despite the already existing research on how corruption affects health outcomes, 

only one article, to our knowledge, has partly focused on how corruption affects the health 

sector solely in advanced economies such as OECD countries. However, thoroughly 

econometric methods are missing in this study, and Holmberg and Rothstein (2011) are only 

using a cross-sectional sample, not investigating the effect over time. Therefore, in the 

remainder of this paper, we will simulate tests that have been found in previous literature, 

focusing on the member states of OECD for a more extensive time period than earlier studies. 

As a robustness analysis, this paper will also use, and develop, the instruments employed by 

Lio and Lee (2016) as well as Li et al. (2018), to investigate whether these would work for 

OECD countries, in the same way as previously has been argued. 
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3 Methodology 

In this section, the methodological strategies to study the relationship between corruption and 

the different measures of health outcomes will be presented. The section will also cover the data 

used and how the dataset was constructed. Furthermore, descriptive statistics, the 

interpretations of the variables, and an outline of the sources to the data are presented. 

To investigate how corruption affects health outcomes, this paper will use three empirical 

methods that have been identified in previous literature. Most of the quantitative studies in the 

field aim to affirm the influence of corruption on health by using OLS regressions without 

additional methods to distinguish the direction of causality. Hence, one of the models is an OLS 

for panel data, or more precisely, a pooled OLS model. However, this will not deal with the 

time- and country invariant variables that could be correlated with health outcomes, i.e., 

mortality rates and life expectancy, and corruption. Therefore, the general model will address 

the problem of omitted variables by employing a two-way country- and time period fixed effects 

approach. The effect of corruption on health is not straightforward and may be complicated due 

to potential endogeneity problems with the corruption measure. Therefore, the third approach 

is a 2SLS model where instruments will be used on corruption to measure the effect on health 

outcomes, and will function as a robustness check in the study. Also, we will test the data for 

heteroscedasticity and multicollinearity.  

3.1 Model Specification 

The equation for the general model of this study is the two-way fixed effects model, specified 

as follow: 	

𝐻𝑒𝑎𝑙𝑡ℎ() = 𝛼 + 𝛽 ∗ 𝐶𝑜𝑟𝑟𝑢𝑝𝑡𝑖𝑜𝑛() + 𝛾 ∗ 𝑋´() + 𝛿 ∗ 𝐷´) + 𝜇( + 𝜀()				 (1)	

The dependent variable, 𝐻𝑒𝑎𝑙𝑡ℎ(), is the vector of health outcomes for country i at time t. It 

consists of infant mortality rate (dying before reaching the age of one), neonatal mortality rate 

(dying within the first 28 days), child mortality rate (dying before reaching the age of five), all 
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of which counted per 1 000 live births. The fourth and final health outcome used is life 

expectancy at birth measured in years. Corruption is the main variable of interest and the 

primary explanatory variable, measured by the BCI, which is also specified for country i at time 

t. 𝑋() is a vector of exogenous control variables and 𝐷) is a time-specific effect that affects all 

countries in case of a shock. 𝜇(	captures the country-specific effects, which are time-invariant 

unobserved country characteristics, such as geographical conditions, climate, and culture. 

Finally, the country- and time specific error term, 𝜀(), captures all factors that may affect 

mortality rates or life expectancy without being included in the model. 

The methodological strategy for this paper is first to study the bivariate relation to get the effect 

of corruption on health by running a restricted OLS model, excluding all control variables,	𝑋(), 

and the time- and country-specific effects, 𝐷) and 𝜇(. This provides an overview of the effect 

of corruption on health without anything else absorbing the effect from corruption. 

The first model is unable to identify potential bias in the estimates arising from time-invariant 

variables. Therefore, the second restricted model will be specified such that the country-specific 

effects that persist over time are captured; normally, quantitative research refers to this as the 

fixed effects model. Thus, adding 𝜇( to the equation in the first model will allow for comparison 

on how the fundamental effect of corruption on health changes from using an OLS to a fixed 

effects model, ceteris paribus.  

One challenge when estimating the causal relationship between corruption and the health 

outcomes of interest is to separate the effect of corruption from other factors that may have an 

impact on the different health outcomes. Hence, by expanding the second restricted model, and 

including the vector of exogenous control variables, 𝑋(), the preciseness of the estimates will 

be improved. Here, the control variables are categorized into three groups that have been 

frequently used in previous studies, namely social, infrastructural, and economic variables (see 

Gupta, Davoodi, & Tiongson, 2000; Rajkumar & Swaroop, 2008; Lio & Lee, 2016; and Li et 

al. 2018). The order of how the controls will be added to the model is based on previous 

research, where the first added cluster of controls may not explain how corrupt the health sector 

is. The first cluster of control variables is thus the social factors, i.e., mean age of mother at 

childbirth, ethnical-, linguistic-, and religious fractionalization as control variables. The same 

idea applies to the following factors. The second group of control variables to be added to the 

models is the infrastructural factor, i.e., urbanization. The third and last group of control 

variables to be added to the models is the economic factors, which are GDP per capita, total 



 

 17 

health expenditure as a share of GDP and government health expenditure as a share of GDP. 

Additionally, the time-specific effect, 𝐷), is added as a time dummy. Therefore, these models 

will be specified such that the country-specific effects that persist over time are captured, 

namely a two-way fixed effects model, referred to as the general model specified in equation 

(1). 

Using a two-way fixed effects method will imply that the effects that possibly will be correlated 

with both corruption and health outcomes are partialed out. The argument of proceeding the 

study with a two-way fixed effects model rather than a random effects model is based upon two 

motives. First and foremost, the assumptions for fixed effects models are more relaxed 

compared to random effects models and allow for the time-invariant unobservable variables to 

be correlated with corruption. Relaxing the assumption is more realistic in this case since it is 

likely that unobservable variables such as culture, land area or historical influences are 

correlated with corruption (Seleim & Bontis, 2009; Goel & Nelson, 2010). Second, some 

previous studies have used a fixed effects model, which makes it a relevant model for this study 

to employ.  

3.2 Robustness Analysis 

To see if the results from the main analysis are robust, there is a need to include appropriate 

tests. One as such is to use several data sources for corruption, and control for these measures. 

Accordingly, this paper will employ two other corruption measures, which frequently occur in 

the literature, namely CPI from TI and CCI from the World Bank. To investigate whether the 

effect is dependent on the corruption measure, this paper will perform identical tests to the main 

regressions. This by using OLS and two-way fixed effects models, including all control 

variables for both tests, with CPI and CCI as explanatory variables instead of BCI. 

Furthermore, there is a need to consider that the data over corruption and health could suffer 

from endogeneity problems, which has been discussed frequently in previous literature. For this 

paper, that would imply that corruption is correlated with unobservable factors included in the 

error term. Therefore, we will conduct 2SLS for each dependent variable and corruption 

measure, formulating the following models:  

𝐶𝑜𝑟𝑟𝑢𝑝𝑡𝚤𝑜𝑛> () = 𝜃 + 𝜓 ∗ 𝐼𝑛𝑠𝑡𝑟𝑢𝑚𝑒𝑛𝑡() + 𝛾 ∗ 𝑋()D + 𝛿 ∗ 𝐷)D + 𝜐()                   (2)  
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𝐻𝑒𝑎𝑙𝑡ℎ() = 𝛼 + 𝛽 ∗ 𝐶𝑜𝑟𝑟𝑢𝑝𝑡𝚤𝑜𝑛> () + 𝛾 ∗ 𝑋()D + 𝛿 ∗ 𝐷)D + 𝜀()                (3)  

Equation (2) is the predicted effect of corruption from the instrument. From this, we continue 

with the second stage in the 2SLS by replacing corruption with the predicted effect of corruption 

to the causal effect of interest found in equation (3). This will imply that the instrument affects 

health through corruption; meanwhile, not having a direct effect on health outcomes itself. 

This paper will use the same instruments as Lio and Lee (2016), i.e., instrument corruption with 

democracy score and export of fuel as a percentage of total merchandise export. By including 

a democracy score as an instrument, we include the political and legal domain that is said to 

give rise to corruption and thus also use all three factors of Collier (2002) in this study. 

Secondly, we will use the instrument of Li et al. (2018) and instrument corruption with a two-

period lag. To be able to check the validity of the instrument, there is a need to have at least 

two instruments to one endogenous variable. Therefore, a three-period lagged corruption 

measure as an instrument for current corruption will be introduced, combined with the two-

period lagged instrument. The motivation by Li et al. (2018) of why corruption lagged two 

periods could work as a valid instrument is also applicable to the three-period lag. 

3.3 Data 

To conduct the analysis, we have compiled a panel dataset consisting of indicators for 

corruption and health outcomes together with social, infrastructural, and economic factors from 

various databases. The dataset consists of yearly data from the 36 member states of the OECD 

as of July 5, 2018. The OECD is an organization that mainly aims to stimulate economic 

development and world trade, and the member states are fairly homogenous, both in terms of 

access to basic resources (e.g., water and sanitation) and governance. In addition, the majority 

of the member states are high-income economies, and in 2017, the OECD member states 

comprised of roughly 62 percent of the global nominal GDP (The World Bank, 2019a). For a 

list of all member states, see figure 4 in appendix A. The OECD is also is one of the most 

reliable sources for economic and social data. They monitor and collect data, do analyzes and 

forecasts in a broad range of public policy areas, e.g., agriculture, education, health, 

environment, and trade (OECD, 2017a). This motivates the choice of solely focusing on OECD 

countries, combined with the fact that this delimitation is not common in the existing literature.  



 

 19 

The data is limited to the time period 1995-2017, which is one of the most extensive time 

periods studied to date. The reason for using this time interval is that the perception-based 

indices were founded in 1995 and 1996. Additionally, this was the time period for which there 

exist variables for a sufficiently complete dataset. Since the study aims to investigate the effects 

of corruption on health, a corruption index within the health sector should be used as an 

explanatory variable. As far as we are concerned, there exists no such measure yet. Thus, the 

study uses three different general corruption indices as proxies for corruption in the healthcare 

sector. It should be noted that the Gini coefficient is not included as a control variable in this 

study. The reason for not including the Gini coefficient as a control variable is that there is a 

large number of missing observations, and since OECD changed the methodology for 

measuring the Gini in 2012, it would become difficult to compare with observations before and 

after 2012. Another reason is that most of the previous studies do not employ income 

distribution at all. Rajkumar and Swaroop (2008) even find the Gini to be insignificant in this 

coherency.  

To get a somewhat easily foreseeable view of the effect of corruption on health outcomes, figure 

3 presents the correlation between the variables in four graphs. 

 

Figure 3: Relation between BCI and health outcomes 
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According to figure 3, higher levels of corruption implies higher mortality rates and shorter 

expected lifetime measured in years. The effect is consistent regardless of the usage of BCI or 

CPI, only varying in the magnitude of the effect (for CPI, see figure 5 in appendix A). Among 

the three different mortality measures, the impact of corruption is most significant on child 

mortality, and a one-unit increase in mean BCI implies a raised mean child mortality rate with 

22 children per 100 000 live births. 

3.3.1 Descriptive Statistics 

Table 1: Summary statistics  

 Variable Definition Mean St. Dev Min Max Obs. 
Dependent variables:       

Infant mortality rate Mortality rate of infant, i.e., dies within 
the first year, (per 1000 live births) 5.628 4.643 1.6 42.8 828 

Neonatal mortality rate Mortality rate of neonatal, i.e., dies within 
the first 28 days, (per 1000 live births) 3.63 2.717 0.9 25.2 828 

Child mortality rate Mortality rate of children, i.e., dies within 
five years, (per 1000 live births) 6.788 5.65 2.1 54.8 828 

Life expectancy  Total life expectancy at birth, (years) 78.057 3.32 66.391 83.985 792 
Corruption measures:       

BCI Bayesian Corruption Index, (0 to 100, 
where 0 is clean from corruption) 30.353 14.853 6.45 60.545 824 

CPI Corruption Perception Index, (0 to 100, 
where 100 is clean from corruption) 68.598 18.653 27 100 801 

CCI Control of Corruption Index, (-2.5 to 2.5, 
where 2.5 is clean from corruption) 1.118 0.919 -1.13 2.47 684 

Control variables:       
Social       
Mothers age Mean age of mother at childbirth 29.406 1.311 25.5 32.1 717 
Ethnic Ethnic fractionalization a 0.252 0.194 0.002 0.712 828 
Linguistic Linguistic fractionalization b 0.241 0.195 0.002 0.644 828 
Religious Religious fractionalization c 0.419 0.229 0.005 0.824 828 
Infrastructural       
Urban Population Urban population, (% of total population) 75.881 11.174 50.622 97.961 828 
Economic       

GDP GDP per capita, PPP (constant 2011 
international USD) 33971 14599.6 8283.85 97864.2 827 

Health expenditure Total health expenditure (% of GDP) 8.076 2.119 2.448 17.15 798 
Governmental health 
expenditure 

Governmental health expenditure (% of 
GDP) 5.847 1.689 1.449 13.974 797 

a Indicates the probability that two randomly selected individuals in a certain country do not belong to the same ethnic group. 
Defined by a combination of racial and linguistic characteristics. Ranges from 0 to 1 and a higher index imply more 
fractionalized societies. 
b Indicates the probability that two randomly selected individuals in a certain country do not belong to the same linguistic group. 
Ranges from 0 to 1 and a higher index imply more fractionalized societies. 
c Indicates the probability that two randomly selected individuals in a certain country do not belong to the same religious group. 
Ranges from 0 to 1 and a higher index imply more fractionalized societies. 
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Table 1 presents the descriptive statistics of all variables included in the study. For the 36 

member states of OECD, the average infant mortality rate is measured to 5.6 per 1 000 live 

births during the time period subject for the study. For neonatal and child mortality, the average 

mortality rates are 3.6 and 6.8 deaths per 1 000 live births, respectively. As seen from table 1, 

the distribution of mortality rates vary significantly, illustrating how infant, neonatal, and child 

mortality rates range between 1.6 to 42.8, 0.9 to 25.2 and 2.1 to 54.8, respectively. The average 

OECD life expectancy is 78 years, which is approximately nine years longer than the global 

average, estimated for the period 1995-2017 (World Bank, 2019b). Both BCI and CPI have 

mean levels of corruption that are better than average levels of the scales. However, the results 

are far from good, which confirm earlier statement that corruption indeed is present in OECD 

countries. 

3.3.2 Variables of Importance 

Dependent Variables: Child mortality and life expectancy 

When analyzing health outcomes, one of the most commonly used measurements is mortality 

rates for infants and children. This is because it is a very precise measurement where few errors 

occur. According to Mishra and Newhouse (2009), infant mortality is a commonly used 

estimate of health in developing countries. Unlike life expectancy, the measure is not based on 

predictions but objective empirical data. The first child mortality measure, infant mortality, 

measures the number of infants that die before reaching the age of one year. The second child 

mortality measure is concerning neonatal mortality, which measures the number of infants 

dying within the first 28 days of life. Child mortality is the third and final mortality measure, 

which measures the number of children dying within the first five years of life; the most 

sensitive state in a human's life. All three mortality estimates are measured yearly and per 1 000 

live births. Life expectancy estimates the number of years a newborn infant could expect to live 

if the ruling patterns of mortality at the time of birth would remain constant over the lifetime. 

The data is extracted from the QoG Standard Dataset (Teorell, Dahlberg, Holmberg, Rothstein, 

Alvarado Pachon & Svensson, 2019). 

Doucouliagos, Hennessy, and Mallick (2019) argue that infant mortality rates measure the most 

critical health outcome since it is a good measurement of how the rest of society is functioning. 

Further, the measure is strongly affected by variations in economic conditions, which has a 

distinct impact on other health outcomes, such as expected lifetime. A meta-analysis review of 
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47 econometric studies by Gallet and Doucouliagos (2017) establishes that public spending on 

health reduces infant mortality, with an elasticity of -0.13. This means that increased health 

spending will improve the average health outcome. For an overview of the global changes in 

child mortality rates under 1800 to 2015, see figure 6 in appendix A. 

 

Explanatory Variable: Corruption 

There are various ways to measure corruption, and we are using three different measurements 

to test if the results are consistent independently of which measure being used. The most 

commonly used is CPI, available since 1995, and CCI, available since 1996. Both measures are 

based on perception from different sources, such as surveys, business experts, and risk ratings 

from private companies. CPI measures the perceived corruption in the public sector and ranges 

from 0 to 100, where 0 indicates high corruption and 100 means very clean. The index was first 

developed in 1995 but the methodology used to construct the index was revised by TI in 2012 

to ensure that the scores could be compared between the years thereafter. The latest available 

CPI for 2018 is based on 13 surveys and experts’ judgments on 180 countries. Due to a change 

in methodology, the index is a bit problematic while comparing with estimates before and after 

2012 (TI, 2018c). This further motivates why it will only be used as a robustness check instead 

of having it as the variable of interest. 

CCI origins from WGI and comprises one of the six dimensions of governance that are 

individually estimated. The other five dimensions are voice and accountability, political 

stability, and absence of violence, government effectiveness, regulatory quality, and the rule of 

law. The WGI reports aggregate and individual governance indicators for over 200 countries 

and territories. The aggregate indicators are based on over 30 individual data sources produced 

by a variety of NGOs, think tanks, international organizations, etcetera. The methodology for 

the indicator is developed by Kaufmann and Kraay, for the World Bank. CCI measures the 

perception of the extent to which public power is exercised for private gain. The index ranges 

from -2.5 to 2.5, where the negative value indicates high corruption, and positive values the 

opposite (The World Bank, 2019c). 

There may be some additional problems with these two measures. Researchers, such as 

Standaert (2015), and Hawken and Munck (2011), point out that these measures can be 

unsuitable for longitudinal analyses. The fact that the methodology has changed for CPI may 
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also affect the variables driving the changes in corruption levels. Due to the lack of a wide range 

of alternatives for measuring corruption, CPI and CCI have broadly been accepted as endurable 

indicators. 

Another somewhat new measure is BCI, which is developed by the Study Hive for Economic 

Research and Public Policy Analysis at Ghent University. BCI aims to correct the problems 

that other measures have by using a state-space model. The methodology for the indicator relies 

on a Bayesian Gibbs sampling algorithm, and it corrects for missing values. This allows the 

indicator to be estimated without manipulations or assumptions. Some researchers suggest that 

it is a more reliable measurement over time than CCI and CPI, which is why BCI is chosen to 

be the primary indicator for this paper. The BCI ranges between 0 and 100, but unlike CPI, an 

increased score implies a higher level of perceived corruption (Standaert, 2015). 

3.3.3 Description of Databases 

The compiled data in the study is collected from several different sources. The primary data 

source is the QoG Standard Dataset, put together by the QoG Institute (Teorell et al. 2019). The 

institute is an independent research institute founded by Professor Rothstein and Professor 

Holmberg within the Department of Political Science at the University of Gothenburg. The 

questions addressed by the QoG Institute are how to create and preserve high-quality 

government institutions and how the quality may influence the socio-economic condition. The 

dataset established by the QoG Institute is one of the most complete datasets within this field 

of research and compile data from different reliable and famous sources such as OECD, World 

Bank, and UN (QoG, 2018). The four health indicators, measures of fractionalization, 

urbanization, GDP per capita, and the BCI are all drawn from this dataset. Data over mean age 

of women at childbirth as well as data of health expenditure are drawn from the OECD database. 

The two other corruption indicators, CPI and CCI, are collected from TI and the WGI hosted 

by the World Bank. TI is an organization striving for a world free from corruption (TI, 2018d) 

and is the leading global indicator of corruption in the public sector. The index is based on 

surveys that are presented annually and provides a snapshot of the relative level of corruption 

in 180 countries (TI, 2018b). The WGI has been reported since 1996, for over 200 states. The 

data summarizes information from about 30 other data sources, mainly surveys, from private 

households, commercial businesses, non-governmental organizations, and the public sector 

(The World Bank, 2019c).   
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4 Results 

This section will present the results of the study. The first part of this section provides the 

empirical results where the effect of corruption is measured with BCI. The second part consists 

of the results from the robustness checks. The third part will summarize the findings.  

4.1 Empirical Results 

First off, there is a need to test the data, to be able to perform the models. Initially, we test the 

data for multicollinearity, i.e., whether or not there exists a high internal correlation between 

the explanatory variables. The test for multicollinearity reports no worrisome results in any of 

the tests (the estimates of VIF are lower than 10), such that we can continue using all the 

variables of interest together with the control variables chosen for the study. Further, the data 

has to be tested for the possible existence of a heteroscedasticity problem with the variance. 

When conducting the heterogeneity test, there is indeed no constant variance, and the data is 

heteroscedastic. To correct for this, one should use robust standard errors to deal with the 

heteroscedasticity problem. 

After conducting the tests, the regressions can be run. The results are compiled into table 2, 

containing each of the four measures of health outcomes. Model (1) in table 2, are the results 

from the bivariate relation using OLS without any control variables (also known as the first 

restricted model), while models (2) is the bivariate fixed effects model (also referred to as the 

second restricted model). Model (3) to (5) are two-way fixed effects models (also referred to as 

the general model), including control variables and the time- and country-specific effects. As 

described in section 3.1, the control variables are added in a specific order, where the social-, 

infrastructural-, and economic- factors are added as clusters of controls, respectively. Since the 

variable of interest is corruption, the coefficients of the control variables are excluded from the 

table. 
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Table 2: The effect of corruption on different health outcomes, with OLS and fixed effects models 

 (1) 
OLS 

(2)  
FE 

(3) 
FE 

(4) 
FE 

(5) 
FE 

 
Dependent variable: infant mortality 

 

BCI 
0.176** 0.202* 0.059* 0.059* 0.052* 

(0.078) (0.109) (0.030) (0.030) (0.028) 

R-squared 0.045 0.045 0.795 0.796 0.793 

No. of observations 824 824 714 714 695 

 
Dependent variable: neonatal mortality 

 

BCI 
0.095** 0.111 0.023 0.023 0.025 

(0.046) (0.067) (0.024) (0.024) (0.025) 

R-squared 0.035 0.035 0.733 0.733 0.717 

No. of observations 824 824 714 714 695 

 
Dependent variable: child mortality 

 

BCI 
0.216** 0.256* 0.077** 0.077** 0.068** 

(0.095) (0.135) (0.036) (0.036) (0.032) 

R-squared 0.045 0.045 0.798 0.798 0.798 

No. of observations 824 824 714 714 695 

 
Dependent variable: life expectancy 

 

BCI 
-0.153*** -0.181** -0.023 -0.023 -0.026 

(0.049) (0.087) (0.028) (0.028) (0.027) 

R-squared 0.064 0.064 0.932 0.933 0.937 

No. of observations 788 788 714 714 695 

     

Year dummy  No No Yes Yes Yes 

     

Note: There are 36 countries. Number in parenthesis are robust standard errors clustered by country.  
Significance level: *** 1% ** 5% *10%  
Model (3) to (5) are two-way FE. Added clusters of control variables in: 
- model (3) are the social factors; mean age of mother at childbirth, ethnical-, linguistic-, and religious 
fractionalization.  
- model (4) is also the infrastructural factor; urbanization.  
- model (5) are also the economic factors; GDP/capita, total health expenditure as a share of GDP, and 
governmental health expenditure as a share of GDP. 
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As seen in table 2, when infant mortality is the dependent variable, i.e., when a child dies within 

the first year of life, the result from model (1) shows that the effect of corruption on the health 

outcome is rather high. When BCI increases with one unit, i.e., when a country gets more 

corrupt, then infant mortality increases with 17.6 infants per 100 000 live births, significant at 

a 5 percent level. However, changing from OLS to a fixed effects model in model (2) the 

coefficient increases slightly to 20.2 infants per 100 000 live births. When adding the time-

specific effect together with the social factors, the coefficient drops significantly, to 5.9 infants 

per 100 000 live births. In addition to the drop in the coefficient, one can see a somewhat large 

drop in the number of observations due to omitted control variables (from 824 to 714 

observations). When adding the infrastructural and economic factors, the coefficient decreases 

slightly further, to 5.2 infants per 100 000 live births, together with a decrease in the number of 

observations in the final model. All coefficients estimated with fixed effects are significant at a 

10 percent level.  

For neonatal mortality, i.e., when the infant dies within the first 28 days after birth, the bivariate 

relation using OLS with BCI is not as high as for infant mortality, but still substantial on 9.5 

per 100 000 live births when BCI increases with one unit. However, the coefficient is only 

significant for model (1), whereas the residual models, i.e., all the models using fixed effects, 

do not show any acceptable levels of significance. 

When using child mortality as the dependent variable, i.e., children who die within the first five 

years of life, the magnitude of the coefficient is somewhat larger than for infants in all models. 

However, the trend of how it changes when the clusters of social, infrastructural, and economic 

factors are added is similar. The bivariate relation of an OLS estimation with BCI is 21.6 

children per 100 000 live births when corruption increases with one unit. The coefficient 

increases slightly when changing to a fixed effects model but decreases instantly when adding 

the social factors and the time dummy. When all three clusters of control variables are included, 

the effect has fallen to 6.8 children per 100 000 live births, significant at a 5 % level. 

The last health outcome presented in table 2 is life expectancy at birth. Using OLS, the bivariate 

relation with corruption, i.e., model (1), display that when there is a one unit rise in corruption, 

the expected lifetime will decrease with 0.153 years, whereas the fixed effect bivariate relation 

is somewhat more substantial, a decrease of 0.181 years. Model (1) is significant at a 1 percent 

level, while the fixed effect is significant at a 5 percent level. However, when adding the control 

variables and the time dummy, the coefficient decreases to 0.026 years and loses significance. 
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The number of observations in the regressions decreases when adding the control variables, 

from 824 to 695 for mortality rates, and from 788 to 695 for life expectancy. This should not 

be problematic since the panel dataset is strongly balanced. However, to be certain that the 

results are not affected by the number of observations in the sample, a re-estimation of the first 

model for OLS and the fixed effect is conducted, only including 695 observations (see table 4 

in appendix B). The bivariate relationship between health outcomes and corruption decreases 

somewhat and is, to some extent, affected by the number of observations. When continuing 

with adding control variables, and still keeping the number of observations constant at 695, the 

drop in the estimated coefficients when including the social factors are still quite large. 

However, when re-estimating the models including both social and infrastructural factors, the 

difference is negligible to the results in table 2. This may be due to the small difference in the 

number of observations, from 714 to 695. 

4.2 Robustness Check 

In the first part of the robustness check, the aim is to control how robust the results are by using 

corruption indices produced by other institutions. For each of the dependent variables, we have 

controlled the results for CPI and CCI by performing the same procedure as with BCI, i.e., 

successively adding clusters of the social-, infrastructural-, and economic factors respectively. 

In the second part of the robustness check, the results of the IV/2SLS approach will be 

presented. 
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4.2.1 Testing the Models with Two Other Corruption Indices 

 Table 3: Re-estimating the models for CPI and CCI 
 

 (1) 
OLS 

(2) 
FE 

(1) 
OLS 

(2) 
FE 

 Dependent variable:  
infant mortality 

Dependent variable: 
neonatal mortality  

     

BCI 0.044* 0.052* 0.018 0.025  
(0.025) (0.028) (0.020) (0.025) 

R-squared 0.783 0.793 0.703 0.717 
No. of observations 695 695 695 695 
     

CPI -0.013* -0.021** -0.008 -0.014* 
(0.010) (0.010) (0.007) (0.007) 

R-squared 0.786 0.793 0.713 0.727 
No. of observations 688 688 688 688 
     

CCI 0.024 0.024 0.015 0.016 
(0.017) (0.019) (0.010) (0.011) 

R-squared 0.754 0.761 0.689 0.697 
No. of observations 589 589 589 589 
     

 Dependent variable: 
child mortality 

Dependent variable:  
life expectancy 

     

BCI 0.056** 0.068** -0.017 -0.026 
(0.028) (0.032) (0.024) (0.027) 

R-squared 0.788 0.798 0.900 0.937 
No. of observations 695 695 695 695 
     

CPI -0.016* -0.027** 0.010 0.009 
(0.013) (0.013) (0.008) (0.007) 

R-squared 0.786 0.796 0.900 0.936 
No. of observations 688 688 688 688 
     

CCI 0.023 0.021 -0.019 0.010 
(0.021) (0.024) (0.014) (0.012) 

R-squared 0.755 0.762 0.891 0.929 
No. of observations 589 589 589 589 
     
Year dummy No Yes No Yes 
     
Note: There are 36 countries. Number in parenthesis are robust standard errors clustered by country.  
Significance level: *** 1% ** 5% *10%.  
Model (2) is a two-way FE. Added clusters of control variables for both model (1) and (2) are:  
- the social factors, i.e., mean age of mother at childbirth, ethnical-, linguistic-, and religious 
fractionalization; 
- the infrastructural factor, i.e., urbanization;  
- the economic factors, i.e., GDP/capita, total health expenditure as a share of GDP, and governmental health 
expenditure as share of GDP. 
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We are interested in investigating whether the results of the models, including all control 

variables, are robust or not. Therefore, additional tests are performed where BCI is exchanged 

with two other corruption indices (CPI and CCI). For comparability reasons, the two other 

corruption measures will be conducted with both an OLS and a two-way fixed effects model. 

The results are presented in table 3 where model (1) refers to the estimated effect on each health 

outcome using an OLS, including all control variables. Model (2) is identical to model (1), with 

the distinction of including a year dummy, being a two-way fixed effects model.  

When using infant- and child mortality rates as the dependent variables, the study finds that the 

coefficients for corruption measured with CPI are significantly smaller in comparison to BCI. 

However, the estimated coefficients behave in the same way, i.e., when corruption decreases 

with one unit, the infant- and child mortality rates decrease (note that the CPI is read oppositely 

to BCI). The third measure of corruption, CCI, does not behave as BCI or CPI. The effects on 

these mortality rates are minimal, and positive, implying that when corruption decreases in a 

country, the mortality rates should increase (note that CCI is also read oppositely to BCI). 

Further, the estimated coefficients of CPI behave in the same direction as BCI for the two 

additional health outcomes. However, CCI again reverses its direction, with the only exception 

in the case of fixed effects on life expectancy, but there are close to no sign of significance for 

neonatal mortality or life expectancy. 

In conclusion, CPI affirms the results of BCI by the direction of the signs and level of 

significance. One can also see that the magnitude of CPI is smaller than what BCI estimates the 

effect to be. CCI, however, does not provide the same results as BCI nor CPI, with the only 

exception of life expectancy. It also changes signs, from negative to positive, however 

insignificant in all cases. When controlling for the correlation between the corruption measures, 

the study finds that there indeed exists a strong correlation between BCI and CPI while no 

correlation between BCI and CCI is found. Although the scale for which CCI is measured 

differs from BCI and CPI, naturally implying that the effect should not be similar, at least the 

direction of the effect should correspond if the choice of the measure were inessential. Yet, the 

findings suggest that it does indeed matter which measurement or indices of corruption one use 

when doing quantitative research on the effect of corruption. 
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4.2.2 IV/2SLS Approach 

It is difficult to say with certainty if there exists an endogeneity problem. It is not unlikely that 

corruption may be correlated with the error term, such that the OLS is biased. If the correlation 

is not coetaneous, then the OLS or two-way fixed effects methods can still be consistent, such 

that the efficient model in this paper, is indeed the general equation (1). Some papers in existing 

literature discuss this potential endogeneity problem but cannot confirm the problem. That is 

why we tackle this by an IV/2SLS approach as a part of the robustness check. The results are 

presented in table 5 to 8 (see appendix C). Model (1) in each table presents when the two- and 

three periods lagged BCI are applied as instruments for current BCI. When comparing the 

estimated coefficients from using a fixed effects model with the 2SLS approach, the results are, 

to a large extent, very similar, both in the case of infant mortality and child mortality. However, 

the test for endogeneity fails, which indicates that BCI is exogenous such that there are no 

apparent signs of an endogeneity problem. 

Further, it passes the other tests with satisfactory results, meaning there is no under- or 

overidentification, and the instruments are not weak. Thus, since the results of fixed effects and 

2SLS when using lagged BCI two- and three periods are almost identical, the robustness check 

confirms that the main results, to a large extent, indeed are valid. However, one should entrust 

the results from the fixed effects rather than the IV results, since the empirical method using 

fixed effects is more efficient. 

Model (2) in each table presents the results when using the democracy score and fuel export as 

instruments for BCI. The results are somewhat mixed, proposing that there is an endogeneity 

problem when estimating the effects for child- and infant mortality, whereas a non-existing 

problem for neonatal mortality and life expectancy. Still, the instruments fail the test for each 

dependent variable, implying that the instruments are invalid and/or weak. This might be due 

to the values of the instrumental variables. Democracy score is rather high for the sample, where 

the mean is 9.46 out of 10, where 10 is best. This means that the sample is rather democratic 

compared to if the sample would have included all countries in the world, where there is a more 

substantial variation. The mean of the fuel export is also just about 7.59 percent, i.e., rather low. 

Countries in the sample are not big exporters of fuel, which theoretically would mean that there 

is less corruption. The coefficient of BCI is also significantly higher than the OLS and fixed 

effects models but is not at an acceptable significance level. This suggests that using democracy 

score and fuel export as instruments do not solve a potential endogeneity problem, such that 
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one cannot with certainty say that there is an endogeneity problem, or that the instruments will 

solve this potential endogeneity problem. 

4.3 Key Findings 

The key findings in this paper are that, when both excluding and including controls, BCI has a 

significantly positive effect on infant mortality, and child mortality rates. This means that when 

a country becomes more corrupt, infant and child mortality rates increase. The estimated effects 

slightly increase when changing method from OLS to a fixed effects model but decrease again 

when more factors are added to the regression, remaining significant throughout all models. 

The coefficients of corruption on neonatal mortality are also positive, but insignificant in all 

cases, except for model (1). The coefficients of BCI on life expectancy are negative, indicating 

that life expectancy decreases when corruption increases. Nevertheless, only the coefficients 

for the bivariate relation tend to show acceptable significance levels, both in the case of OLS 

and fixed effects. 

To conclude the key findings of the empirical results, one can see that the infant mortality rate 

and child mortality rate behave in the same way. Using a two-way fixed effects model, 

including all control variables imply that a one unit change in corruption measured with BCI is 

associated with a change in infant mortality rates with 5.2 children (per 100 000 live births). 

The effect is somewhat similar for child mortality, namely 6.8 children (per 100 000 live births). 

For neonatal mortality and life expectancy, the results in most cases are insignificant, although 

the direction of the effects goes in line with previous findings of the existing literature. Hence, 

one should be somewhat careful when concluding the effects of corruption on neonatal 

mortality and life expectancy in the member states of OECD. To summarize, corruption tends 

to affect health outcomes in OECD countries negatively, although the effect is not as 

widespread among the different health outcomes as previously found when looking at the effect 

globally.  
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5 Discussion 

In this section, we discuss the findings and the possible explanations to why the results in this 

paper differ from previous research. The first part of the discussion will focus on the empirical 

results from the main analysis, while the second part will focus on the robustness checks. 

Finally, we will conclude with a contribution to the existing literature by going beyond why 

corruption exists in the healthcare sector and rather discuss how corruption causes death.     

Empirical Results of the Main Analysis 

From investigating the effects on corruption on health outcomes, we can confirm that corruption 

indeed costs lives in OECD countries and that a reduction of corruption should have a positive 

impact on health outcomes. In contrast to previous studies, the magnitude of the effect tends to 

vary substantially, and the suggested reasons for this may be several. First, only using the 36 

member states of OECD as countries of interest implies a considerably smaller sample 

compared to previous studies, that in contrast include more countries. It is not unreasonable to 

assume that the sample size could be a major cause of this difference. Secondly, only including 

OECD countries in the study implies that countries with very high mortality rates and low levels 

of life expectancy are removed from the sample, reducing the effects significantly by excluding 

countries with substantially higher mortality rates and shorter expected lifetime. This includes 

countries such as Somalia, Chad and the Central African Republic with child mortality rates 

above 120 (per 1 000 live births) in 2017 (World Bank, 2019d) and Sierra Leone, the Central 

African Republic and Chad with expected lifetime slightly above 50 years in 2017 (World 

Bank, 2019b). Thirdly, during the time period 1995 - 2017 the variation among the mortality- 

and life expectancy rates was fairly low. This weakness applies to both our study and on other 

research since our time period is the largest up to date. It is arguably to assume that the study 

would need to include a time period of at least 30-40 years, to be able to account for the changes 

in mortality rates and life expectancy.  

An additional suggestion of why the magnitude of the effects in this paper tends to be 

substantially lower compared to previous studies might be the introduction of mean age of 

mothers at childbirth as a control variable. From the regressions we have found that mothers 
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age at childbirth absorbs a large part of the effect on health outcomes, decreasing the effects 

from corruption (see the difference between model (2) and (3)). From excluding this variable, 

keeping it unobserved, a large part of the effect that otherwise would have been assigned to it 

may instead be assigned to corruption. This suggests that other studies get unreasonably high 

effects from failing to include an important variable. However, it is hard to state that the effect 

of other studies would change from adding mothers' age as a control variable without having 

performed the test even though the likelihood of finding a changed magnitude on the effect of 

corruption on health outcomes seems relatively large. This could be an interesting way to 

develop the research further; to investigate how the effect of corruption on health outcomes 

changes from adding this as a control variable, when including more countries than only the 36 

member states of OECD.   

Based on previous literature, the level of education of mothers at childbirth is an important 

factor for mortality rates. Some papers use primary and secondary school enrolment as 

measures of education. However, these are not interesting to control for in this study since 

almost everyone goes through these education entities in OECD countries, such that the control 

variable would be omitted when applying fixed effects model, because the observations would 

remain constant over time. 

Instead, using mothers’ age at childbirth as an alternative to educational attainment can at least 

catch some of the effects that education has. Heck, Schoendorf, Ventura and Kiely (1997) find 

that mothers with educational attainment postpone their first childbirth. That is, due to more 

years of education, women have children at an older age. This generates positive outcomes such 

as higher income levels and better household wealth, meaning women can care for the child in 

another sense, including the ability to pay for more healthcare if needed. Besides, Mills, 

Rindfuss, McDonald and te Velde (2011) find clear empirical evidence that there is a general 

postponement of childbirth, to some extent, explained by the increasing level of women's 

education and as such catch some of the effects.   

As presented in previous sections, the effect of corruption on neonatal mortality rates is 

insignificant in OECD countries, although other studies have found an effect globally. We 

cannot say for sure why the effect completely disappears in our study, but we believe it may 

depend on OECD countries offering high quality premature- and obstetric care compared to 

many emerging countries not belonging to OECD. In contrast to neonatal care, infant and child 

care include a more extended period of life (compare 28 days to up to 5 years) which thus make 
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it harder to maintain a high quality for all countries, even for OECD countries, since it includes 

a wider range of patients. Hence, this could explain why corruption significantly increases 

infant- and child mortality rates in the sample.  

Robustness Check 

The robustness analysis showed that the usage of CPI and BCI generate results that move in the 

same direction. However, there is a difference in the magnitude of the estimated coefficients. 

Using BCI as a measure of corruption provides estimations that are more than twice as large as 

the estimation with CPI. One possible explanation could be that CPI is perception-based; as 

such, it corresponds to people's ability to observe or experience corruption. In previous 

literature, the ability to see corruption is stated to be difficult, such that there might be 

underestimation with the measurement. The robustness analysis also implicates that the third 

corruption measurement, CCI, does not behave in the same way as BCI or CPI. Accordingly, 

there is indeed a difference in quantitative research with the choice of measurement of 

corruption and how it affects the results. This finding contradicts other results, such as in the 

paper by Li et al., (2018), and Factor and Kang (2015). If this contradiction depends on the 

sample, time period, or that perception-based indices underestimates the real effect, is a 

potential subject for additional research within this field of study.  

Furthermore, the results from the second part of the robustness check evaluate whether one 

should use an IV approach. The results show that there is not an endogeneity problem when 

using the corruption measure with two and three periods lagged BCI and that the chosen 

instruments are functioning. Li et al. (2018) argue that lagged corruption is a suitable instrument 

for current corruption. Also, using a lagged variable as an instrument is quite common in time 

series and sometimes suitable for panel data. There might, though, be a potential problem with 

the fulfillment of the second condition, that lagged corruption rates are exogenous to the 

selected health outcomes. Arguing that the level of corruption two years back should not affect 

today's mortality rates seems somewhat strange. In the case of losing a more substantial amount 

of money from the budget due to corruption one year, the healthcare two years later should 

most likely still be affected as a result of delays in the system. Hence, it can be argued that 

mortality rates and life expectancy could be affected by corruption two periods back. 

Moreover, using the democracy score and fuel export as instruments for corruption does provide 

reasoning for an endogeneity problem. However, the tests for the validity of the instruments 



 

 35 

fail, such that it is difficult to argue whether or not there is an endogeneity problem using the 

paper's sample for OECD countries. The reasoning that Lio and Lee (2016) have for using these 

two as instruments is legitimate, however, it might not be suitable to model on OECD countries 

since the level of democracy is high for all countries while the fuel export is quite low. Thus, it 

might not give the same impact on corruption as it could with another sample. 

Why does Corruption Kill? 

Most literature investigating corruption in the healthcare sector highlights the problems of 

corruption and provides detailed explanations of how corruption is embedded in the sector, such 

as bribes, higher fees for patients, and prescriptions of unnecessary or unclean drugs. It is 

somewhat established that the poorest people in society suffer the hardest from corruption in 

the healthcare sector. Findings from Mexico indicate that the typical family among the poorest 

pay close to one-third of their income to bribes (TI, 2018e). Having to pay a bribe to healthcare 

professionals to receive medical care may mean that a family cannot provide their children the 

care needed, in turn implying that a child dies because of financial problems. A different turn-

out of having to pay bribes to civil servants could be that the family has no money left for food, 

causing undernutrition, which as well may lead to deaths. Additional causes of death are the 

sale of fake and adulterated medications or the usage of re-packed equipment or drugs with 

expired dates. Further, with money disappearing from health budgets, already scarce resources 

become even scarcer, limiting patients to receive the proper care needed, which in turn also 

may result in scenarios of deaths. These examples are just a few of the various causes of death 

resulting from corruption, illustrating the importance of combat corruption in OECD countries 

as well as worldwide.  

All in all, corruption is a global problem and a complex phenomenon affecting health levels 

negatively. Hence, it is of great importance that future research continues to investigate this 

subject to improve and better understand the mechanisms of how corruption kills. Further, the 

research should also aim to develop ways of reducing corruption levels such that health 

outcomes globally improve and fewer people are hurt from it. 
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6 Conclusion 

This paper aimed to estimate the effect of corruption on four major health outcomes, using 

cross-country panel data, including the 36 member states of OECD for the period of 1995 – 

2017. Further, we aimed to investigate if the choice of corruption index matters for the results, 

which previous studies reject. The main corruption indicator used in this study is BCI, yet two 

additional corruption measures are included to check the robustness of the results, namely CPI 

and CCI. The health indicators are infant-, neonatal-, child mortality rates, and life expectancy; 

indicators that are frequently used in the existing literature. Throughout the study, we use OLS, 

fixed effects models, and a 2SLS method to estimate the effects of corruption on health 

outcomes by adding clusters of control variables categorized into social, infrastructural, and 

economic factors.  

The first contribution of the paper is that we indeed found that corruption affects health, 

although the effect is not as widespread among the four health outcomes as previously found. 

We found that increased levels of corruption significantly increase infant- and child mortality 

rates across the member states of OECD, but close to no such significant results are found for 

neonatal mortality rates and life expectancy. A second contribution is that the results are found 

by using the relatively new and unexplored corruption index, BCI, which has not been used in 

previous literature. A third contribution is that we find that using different corruption indices 

indeed generates different results, contradicting previous literature. 

In conclusion, by further investigating the effects of corruption on health outcomes, the 

importance of reducing corruption to improve the general public health level is once again 

proved. Corruption is a complex phenomenon without any clear-cut ways of how to reduce it, 

although different scholars have various suggestions. Nonetheless, there are no quick-fixes to 

tackle corruption, as confirmed by Larry Diamond in his short piece on democracy:  

Endemic corruption is not some flaw that can be corrected with a technical fix or a political 

push. It is the way that the system works, and it is deeply embedded in the norms and 

expectations of political and social life. Reducing it to less destructive levels - and keeping 

it there - requires revolutionary change in institutions (Carothers, Elshtain, Diamond, 

Ibrahim & Bangura, 2007, p.119). 



 

 37 

References 
Abramo, C. W. (2008). How Much Do Perceptions of Corruption Really Tell Us? Economics:  

The Open-Access, Open-Assessment E-Journal, vol. 2, no. 3, pp. 1-56, Available 

through: LUSEM Library website http://www.lusem.lu.se/library [Accessed 5 

May 2019] 

Banerjee, A., Mullainathan, S., & Hanna, R. (2012). Corruption, working paper, no.  

17968, April 2012, National Bureau of Economic Research, Available through: 

LUSEM Library website http://www.lusem.lu.se/library [Accessed 7 May 2019] 

Bardhan, P. (2006). The Economist’s Approach to the Problem of Corruption, World  

Development, vol. 34, no. 2, pp. 341–348, Available through: LUSEM Library 

website http://www.lusem.lu.se/library [Accessed 3 May 2019] 

BBC. (2019). Insys Therapeutics Founder John Kapoor Convicted in US Opioid Case, BBC  

News, 3 May, Available Online: https://www.bbc.com/news/business-48143094 

[Accessed 13 May 2019] 

Bloom, D.E., Kuhn, M., & Prettner, K. (2018). Health and Economic Growth [pdf],  

discussion paper, no. 11939, November 2018, IZA Institute of Labor 

Economics, Available Online: http://ftp.iza.org/dp11939.pdf [Accessed 15 May 

2019] 

Britten, L. (2018). B.C. Sues Opioid Makers for 'Negligence and Corruption' About Addiction  

Risks, CBC New, 29 August, Available Online:  

https://www.cbc.ca/news/canada/british-columbia/bc-opioid-lawsuit-1.4803030 

[Accessed 15 May 2019] 

Carothers, T., Elshtain, J. B., Diamond, L., Ibrahim, A., & Bangura, Z. H (2007). A Quarter- 

Century of Promoting Democracy, Journal of Democracy, vol. 18, no. 4, pp. 

112-126, Available through: LUSEM Library website 

http://www.lusem.lu.se/library [Accessed 15 April 2019] 

Collier, M. W. (2002). Explaining Corruption: An institutional choice approach, Crime, Law  

& Social Change, vol. 38, no. 1, pp. 1-32, Available through: LUSEM Library 

website http://www.lusem.lu.se/library [Accessed 15 May 2019] 

Doucouliagos, C., Hennessy, H., & Mallick, D. (2019). Health Aid, Governance and Infant  

Mortality [pdf], discussion paper, no. 12166, February 2019, IZA Institute of 

Labor Economics, Available Online: http://ftp.iza.org/dp12166.pdf [Accessed 

15 May 2019] 



 

 38 

Factor, R. & Kang, M. (2015). Corruption and Population Health Outcomes: An analysis of  

data from 133 countries using structural equation modeling, International 

Journal of Public Health, vol. 60, no. 6, pp. 633–641, Available through: 

LUSEM Library website http://www.lusem.lu.se/library [Accessed 3 April 

2019] 

Gallet, C. A. & Doucouliagos, C. (2017). The Impact of Healthcare Spending on Health  

Outcomes: A meta-regression analysis, Social Science & Medicine, vol. 179, pp. 

9-17, Available through: LUSEM Library website 

http://www.lusem.lu.se/library [Accessed 25 April 2019] 

Goel, R. K. & Nelson M. A. (2005). Economic Freedom Versus Political Freedom: Cross- 

country influences on corruption, Australian Economic Papers, vol. 44, no. 2, 

pp. 121–133, Available through: LUSEM Library website 

http://www.lusem.lu.se/library [Accessed 14 May 2019] 

Goel, R. K. & Nelson M. A. (2010). Causes of Corruption: History, geography and  

government, Journal of Policy Modeling, vol. 32, no. 4, pp. 433–447, Available 

through: LUSEM Library website http://www.lusem.lu.se/library [Accessed 16 

May 2019] 

Gupta, S., Davoodi, H., & Tiongson, E. (2000). Corruption and the Provision of Health Care  

and Education Services, working paper, no. 00/116, International Monetary 

Fund, Available through: LUSEM Library website 

http://www.lusem.lu.se/library [Accessed 16 April 2019] 

Hawken, A. & Munck, G.L. (2011). Does the Evaluator Make a Difference? Measurement  

validity in corruption research, working paper series, no. 48, March 2011, 

Committee on Concepts and Methods, Available Online: http://www.concepts-

methods.org/Files/WorkingPaper/PC_48_Hawken_Munck.pdf [Accessed 2 

April 2019] 

Heck, K. E., Schoendorf, K. C., Ventura, S. J., & Kiely, J. L. (1997). Delayed Childbearing  

by Education Level in the United States, 1969-1994. Maternal and Child Health 

Journal, vol. 1, no. 2, pp. 81-88, Available through: LUSEM Library website 

http://www.lusem.lu.se/library [Accessed 14 May 2019] 

Holmberg, S. & Rothstein, B. (2011). Dying of Corruption. Health Economics, Policy and  

Law, vol. 6, no. 4, pp. 529-547, Available through: LUSEM Library website 

http://www.lusem.lu.se/library [Accessed 29 March 2019] 

 



 

 39 

Hussmann, K. (2010). Addressing Corruption in the Health Sector [pdf], practice paper,  

Department for International Development (DFID), Available Online: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/atta

chment_data/file/67659/How-to-Note-corruption-health.pdf [Accessed 29 

March 2019] 

Hussmann, K. (2011). Addressing Corruption in the Health Sector [pdf], U4 Issue, January  

2011, no. 1, Available Online: https://www.u4.no/publications/addressing-

corruption-in-the-health-sector-securing-equitable-access-to-health-care-for-

everyone.pdf [Accessed 26 April 2019] 

International Monetary Fund (IMF). (2016). Corruption: Costs and mitigating strategies [pdf]  

Available Online: https://www.imf.org/external/pubs/ft/sdn/2016/sdn1605.pdf 

[Accessed 26 April 2019] 

Kassirer, J. (2006). The Corrupting Influence of Money in Medicine [pdf], in J. Kotalik & D.  

Rodriguez (eds), Global Corruption Report 2006, pp. 85- 91, Available Online: 

https://issuu.com/transparencyinternational/docs/2006_gcr_healthsector_en?mo

de=window&backgroundColor=%23222222 [Accessed 29 March 2019] 

Ko, K. & Samajdar, A. (2010). Evaluation of International Corruption Indexes: Should we  

believe them or not? Social Science Journal, vol. 47, no.3, pp. 508-540 

Available through: LUSEM Library website http://www.lusem.lu.se/library 

[Accessed 27 April 2019] 

Leite, C., & Weidmann, J. (1999). Does Mother Nature Corrupt? Natural resources,  

corruption, and economic growth, working paper, no. 99/85,  

International Monetary Fund, Available through: LUSEM Library website 

http://www.lusem.lu.se/library [Accessed 16 April 2019] 

Li, Q., An, L., Xu, J., & Baliamoune- Lutz, M. (2018). Corruption Costs Lives: Evidence  

from a cross-country study, The European Journal of Health Economics, vol. 

19, no. 1, pp. 153–165, Available through: LUSEM Library website 

http://www.lusem.lu.se/library [Accessed 29 March 2019] 

Lio, M-C. & Lee, M-H. (2016). Corruption Cost Lives: A cross-country study using an IV  

approach, The International Journal of Health Planning and Management, vol. 

31, no. 2, pp. 175–190, Available through: LUSEM Library website 

http://www.lusem.lu.se/library [Accessed 3 May 2019] 

 

 



 

 40 

Mackey, T.K. & Liang, B.A. (2012). Combating Healthcare Corruption and Fraud with  

Improved Global Health Governance, BMC International Health and Human 

Rights, vol. 12, no. 23, pp. 1-7, Available through: LUSEM Library website 

http://www.lusem.lu.se/library [Accessed 17 April 2019] 

Mills, M., Rindfuss, R., McDonald, P., & te Velde, E. (2011). Why Do People Postpone  

Parenthood? Reasons and social policy incentives, Human Reproduction  

Update, vol. 17, no. 6, pp. 848–860, Available through: LUSEM Library 

website http://www.lusem.lu.se/library [Accessed 17 May 2019] 

Mishra, P. & Newhouse, D. (2009). Does Health Aid Matter? Journal of Health Economics,  

vol. 28, no. 4, pp. 855-872, Available through: LUSEM Library website 

http://www.lusem.lu.se/library [Accessed 5 May 2019] 

Organization for Economic Co-operation and Development (OECD). (2017a). OECD Work  

On Health [pdf] Available Online: http://www.oecd.org/els/health-

systems/health-brochure.pdf [Accessed 13 May 2019] 

Organization for Economic Co-operation and Development (OECD). (2017b). Tackling  

Wasteful Spending on Health [pdf] Available Online:  

https://www.oecd.org/els/health-systems/Tackling-Wasteful-Spending-on-

Health-Highlights-revised.pdf [Accessed 14 May 2019] 

Parry, J. (2006). New Report on Corruption in Health, Bulletin of the World Health  

Organization, February 2006, vol.84, no. 2 February 2006, Available through: 

LUSEM Library website http://www.lusem.lu.se/library [Accessed 2 April 

2019] 

Pring, C. (2017). People and Corruption: Citizens’ voices from around the  

world [pdf] Available Online: 

https://www.transparency.org/whatwedo/publication/people_and_corruption_cit

izens_voices_from_around_the_world [Accessed 8 May 2019] 

Quality of Governance (QoG). (2018). About Us, Available Online:  

https://qog.pol.gu.se/aboutus [Accessed 2 May 2019] 

Rajkumar, A. S. & Swaroop, V. (2008). Public Spending and Outcomes: Does governance  

matter? Journal of Development Economics, vol. 86, no. 1, pp. 96–11, Available 

through: LUSEM Library website http://www.lusem.lu.se/library [Accessed 29 

March 2019] 

Roser, M. (2019). Child Mortality, OurWorldInData.org, Available Online:  

https://ourworldindata.org/child-mortality [Accessed 6 May 2019] 



 

 41 

Savedoff, W. D. & Hussmann, K. (2006). Why Are Health Systems Prone to Corruption?  

[pdf], in J. Kotalik & D. Rodriguez (eds), Global Corruption Report 2006, pp. 

4-16, Available Online: 

https://issuu.com/transparencyinternational/docs/2006_gcr_healthsector_en?mo

de=window&backgroundColor=%23222222 [Accessed 29 March 2019] 

 Scholl, L., Seth, P., Kariisa, M., Wilson, N., & Baldwin, G. (2019). Drug and Opioid- 

Involved Overdose Deaths — United States, 2013–2017, Morbidity and 

Mortality Weekly Report, vol. 67, no. 51 & 52, pp. 1419-1427, Available 

through: LUSEM Library website http://www.lusem.lu.se/library [Accessed 7 

May 2019] 

Seleim, A. & Bontis, N. (2009). The Relationship Between Culture and Corruption: A cross- 

national study, Journal of intellectual capital, vol. 10, no. 1, pp. 165-184, 

Available through: LUSEM Library website http://www.lusem.lu.se/library 

[Accessed 7 May 2019] 

Singer, J. A. (2019). Latest Opioid “Sting” Again Illustrates the Power of Prohibition to  

Corrupt, Cato at Liberty, 18 April, Available Online: 

https://www.cato.org/blog/latest-opioid-sting-again-illustrates-power-

prohibition-corrupt [Accessed 14 May 2019] 

Standaert, S. (2015). Divining the Level of Corruption: A Bayesian state-space approach,  

Journal of Comparative Economics, vol. 43, no. 3, pp. 782-803, Available 

through: LUSEM Library website http://www.lusem.lu.se/library [Accessed 5 

April 2019] 

Swaleheen, M., Ali, M. S. B., & Temimi, A. (2019). Corruption and Public Spending on  

Education and Health, Applied Economics Letters, vol.26, no.4, pp.321-325, 

Available through: LUSEM Library website http://www.lusem.lu.se/library 

[Accessed 29 March 2019] 

Teorell, J., Dahlberg, S., Holmberg, S., Rothstein, B., Alvarado Pachon, N., & Svensson, R.  

(2019). The Quality of Government Standard Dataset (QoG), version Jan19. 

University of Gothenburg: The Quality of Government Institute, Available 

Online: https://qog.pol.gu.se/data/datadownloads/qogstandarddata [Accessed 2 

May 2019] 

The World Bank. (2019a). GDP (Current US$), Available Online  

https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?end=2017&start=196

0&view=chart [Accessed 27 May 2019] 



 

 42 

The World Bank. (2019b). Life Expectancy at Birth, Total (years), Available Online:  

https://data.worldbank.org/indicator/SP.DYN.LE00.IN [Accessed 16 May 2019] 

The World Bank. (2019c). Worldwide Governance Indicators, Available Online:  

https://info.worldbank.org/governance/wgi/#doc [Accessed 10 April 2019] 

The World Bank. (2019d), Mortality Rate, Under-5 (per 1,000 live births), Available Online:  

https://data.worldbank.org/indicator/SH.DYN.MORT [Accessed 16 May 2019] 

Transparency International (TI). (2006). Executive Summary [pdf], in J. Kotalik & D.  

Rodriguez (eds), Global Corruption Report 2006, pp. xvi-xxi, Available Online: 

https://issuu.com/transparencyinternational/docs/2006_gcr_healthsector_en?mo

de=window&backgroundColor=%23222222 [Accessed 29 March 2019] 

Transparency International (TI). (2018a). What Is Corruption? Available Online: 

https://www.transparency.org/what-is-corruption#define [Accessed 14 May 

2019] 

Transparency International (TI). (2018b). Corruption Perception Index 2018, Available  

Online: https://www.transparency.org/cpi2018 [Accessed 2 May 2019] 

Transparency International (TI). (2018c). Corruption Perception Index 2018: Frequently  

asked questions [pdf] Available Online:  

https://www.transparency.org/files/content/pages/2018_CPI_FAQs_with_transla

tions.zip [Accessed 2 May 2019] 

Transparency International (TI). (2018d). Overview, Available Online:  

https://www.transparency.org/whoweare/organisation [Accessed 2 May 2019] 

Transparency International (TI). (2018e). Poverty and Development, Available Online:  

https://www.transparency.org/topic/detail/poverty_and_development 

[Accessed 22 May 2019] 

Transparency International (TI). (2019). The Trillion Dollar Question: The IMF and anti- 

corruption one year on, Available Online: 

https://www.transparency.org/news/feature/the_trillion_dollar_question_the_imf

_and_anti_corruption_one_year_on [Accessed 6 May 2019] 

Triesman, D. (2000). The Causes of Corruption: A cross-national study, Journal of Public  

Economics, vol. 76, no. 3, pp. 399–457, Available through: LUSEM Library 

website http://www.lusem.lu.se/library [Accessed 5 May 2019] 

 

 

 



 

 43 

Vian, T. (2008). Review of Corruption in the Health Sector: Theory, methods and  

interventions, Health Policy Planning, vol. 23, no. 2, pp. 83-94, Available 

through: LUSEM Library website http://www.lusem.lu.se/library [Accessed 5 

April 2019] 

Wooldridge, J. (2009). Introductory Econometrics. A modern approach, 4th edition, Boston:  

South-Western Cengage Learning 



 

 44 

 

 

 

Figure 4: OECD countries as of July 5th, 2018 
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Figure 5: Relation between CPI and health outcomes 
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Figure 6: Child mortality rates across the world 1800, 1950, 2000 and 2015 

The figure illustrates the historical rates of child mortality, i.e., under-five year mortality, from 1800 to 

2015. There has been a substantial decrease from 1950 until today, where only the last 15 years a vast 

improvement in preventing child mortality has occurred, especially in Sub-Saharan Africa.  

Maps extracted from Roser (2019). 
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Appendix B 
 

 

Table 4: Re-estimating BCI for 695 observations 
 (1) 

OLS  
(2) 
FE 

 Dependent variable: infant mortality 

BCI 0.115** 0.126* 
(0.049) (0.069) 

R-squared 0.060 0.060 
 Dependent variable: neonatal mortality 

BCI 0.058* 0.065 
(0.030) (0.046) 

R-squared 0.040 0.040 
 Dependent variable: child mortality 

BCI 0.140** 0.156* 
(0.057) (0.082) 

R-squared 0.064 0.064 
 Dependent variable: life expectancy 

BCI -0.130*** -0.149 
(0.048) (0.092) 

R-squared 0.049 0.049 
   
No. of observations 695 695 
Year dummy No No 
   
Note: There are 36 countries. Number in parenthesis are robust standard errors clustered by country. 
Significance level: *** 1% ** 5% *10% 
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Appendix C 

 

 

 

Table 5: Robustness result using IV approach for infant mortality 

 Dependent variable: infant mortality 

 (1) 
2SLS 

(2) 
2SLS 

(3) 
2SLS 

(4) 
2SLS 

(5) 
2SLS 

(6) 
2SLS 

BCI 0.040*** 
(0.011) 

0.251** 
(0.114)     

Centered R-squared 0.954 0.911     
No. of observations 625 646     

CPI   -0.041** 
(0.010) 

0.150  
(0.224)   

Centered R-squared   0.958 0.850   
No. of observations   607 642   

CCI     -0.004 
(0.024) 

-0.342 
(0.296) 

Centered R-squared     0.969 0.758 
No. of observations     409 549 
Year dummy Yes Yes Yes Yes Yes Yes 

Test of endogeneity  Chi-sq(1) = 
2.016 

Chi-sq(1) 
= 6.282** 

Chi-sq(1) 
= 0.888 

Chi-sq(1) 
= 1.135 

Chi-sq(1) 
= 1.752 

Chi-sq(1) =  
9.645*** 

Underidentification 
test 

Chi-sq(2) =  
138.95*** 

Chi-sq(2) 
=  9.60*** 

Chi-sq(2) 
=  58.3*** 

Chi-sq(2) 
=  1.565 

Chi-sq(2) 
=  40.4*** 

Chi-sq(2) =  
1.781 

Overidentification 
test 

Chi-sq(1) = 
1.888 

Chi-sq(1) 
= 9.223*** 

Chi-sq(1) 
= 10.49*** 

Chi-sq(1) 
=  6.02** 

Chi-sq(1) 
= 3.074* 

Chi-sq(1) =  
1.626 

Weak instrument test (i)  921.56▪ 
(ii) 528.21▪ 

(i)  4.402 
(ii) 5.180 

(i)  137.85▪ 
(ii) 101.04▪ 

(i)  0.534 
(ii) 0.552 

(i)  58.137▪ 
(ii) 39.721▪ 

(i)  1.183 
(ii) 0.919 

Note: There are 36 countries. Number in parenthesis are robust standard errors. 
Significance level: *** 1% ** 5% *10% 
Instrumental variables for model (1): BCI_lag2 and BCI_lag3, (3): CPI_lag2 and CPI_lag3, (5): CCI_lag2 and 
CCI_lag3 
Instrumental variables for models (2), (4) and (6): democracy score and fuel export (percent of merchandise 
export) 
Test of endogeneity: The null hypothesis is that “variables are exogenous”  
Underidentification test: Kleibergen-Paap rk LM statistic 
Overidentification test: Hansen J statistic. The null hypothesis is that “instruments are valid” 
Weak instrument test: (i) Cragg-Donald Wald F statistic (ii) Kleibergen-Paap rk Wald F statistic 
▪ Higher than the Stock-Yogo weak ID test critical values at 10%, 15%, 20%, and 25% maximal IV size 
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Table 6: Robustness result using IV approach for neonatal mortality 

 Dependent variable: neonatal mortality 

 (1) 
2SLS 

(2) 
2SLS 

(3) 
2SLS 

(4) 
2SLS 

(5) 
2SLS 

(6) 
2SLS 

BCI 0.017** 
(0.008) 

0.121 
(0.079)     

Centered R-squared 0.937 0.887     
No. of observations 625 646     

CPI   -0.024*** 
(0.006) 

0.084  
(0.139)   

Centered R-squared   0.944 0.824   
No. of observations   607 642   

CCI     -0.002 
(0.015) 

-0.146 
(0.147) 

Centered R-squared     0.962 0.813 
No. of observations     409 549 
Year dummy Yes Yes Yes Yes Yes Yes 

Test of endogeneity  Chi-sq(1) = 
1.644 

Chi-sq(1) 
= 2.252 

Chi-sq(1) 
=0.279 

Chi-sq(1) 
= 1.525 

Chi-sq(1) 
= 0.232 

Chi-sq(1) =  
3.959** 

Underidentification 
test 

Chi-sq(2) =  
136.9*** 

Chi-sq(2) 
=  9.60*** 

Chi-sq(2) 
=  58.3*** 

Chi-sq(2) 
=  1.565 

Chi-sq(2) 
=  40.4*** 

Chi-sq(2) =  
1.781 

Overidentification 
test 

Chi-sq(1) = 
0.662 

Chi-sq(1) 
= 4.723** 

Chi-sq(1) 
= 7.405*** 

Chi-sq(1) 
=  2.87* 

Chi-sq(1) 
= 3.303* 

Chi-sq(1) =  
1.420 

Weak instrument test (i)  921.56▪ 
(ii) 528.21▪ 

(i)  4.402 
(ii) 5.180 

(i)  137.85▪ 
(ii) 101.04▪ 

(i)  0.534 
(ii) 0.552 

(i)  58.137▪ 
(ii) 39.721▪ 

(i)  1.183 
(ii) 0.919 

Note: There are 36 countries. Number in parenthesis are robust standard errors.  
Significance level: *** 1% ** 5% *10% 
Instrumental variables for model (1): BCI_lag2 and BCI_lag3, (3): CPI_lag2 and CPI_lag3, (5): CCI_lag2 and 
CCI_lag3 
Instrumental variables for models (2), (4) and (6): democracy score and fuel export (percent of merchandise 
export) 
Test of endogeneity: The null hypothesis is that “variables are exogenous”  
Underidentification test: Kleibergen-Paap rk LM statistic 
Overidentification test: Hansen J statistic. The null hypothesis is that “instruments are valid” 
Weak instrument test: (i) Cragg-Donald Wald F statistic (ii) Kleibergen-Paap rk Wald F statistic 
▪ Higher than the Stock-Yogo weak ID test critical values at 10%, 15%, 20%, and 25% maximal IV size 
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Table 7: Robustness result using IV approach for child mortality 

 Dependent variable: child mortality 

 (1) 
2SLS 

(2) 
2SLS 

(3) 
2SLS 

(4) 
2SLS 

(5) 
2SLS 

(6) 
2SLS 

BCI 0.052*** 
(0.013) 

0.309** 
(0.135)     

Centered R-squared 0.951 0.905     
No. of observations 625 646     

CPI   -0.050*** 
(0.012) 

0.212 
(0.282)   

Centered R-squared   0.955 0.804   
No. of observations   607 642   

CCI     -0.007 
(0.0289) 

-0.433 
(0.362) 

Centered R-squared     0.967 0.728 
No. of observations     409 549 
Year dummy Yes Yes Yes Yes Yes Yes 

Test of endogeneity  Chi-sq(1) = 
1.968 

Chi-sq(1) 
= 5.943** 

Chi-sq(1) 
= 0.951 

Chi-sq(1) 
= 2.647 

Chi-sq(1) 
= 1.578 

Chi-sq(1) =  
10.59*** 

Underidentification 
test 

Chi-sq(2) =  
138.95*** 

Chi-sq(2) 
=  9.60*** 

Chi-sq(2) 
=  58.3*** 

Chi-sq(2) 
=  1.565 

Chi-sq(2) 
=  40.4*** 

Chi-sq(2) =  
1.781 

Overidentification 
test 

Chi-sq(1) = 
1.363 

Chi-sq(1) 
= 12.48*** 

Chi-sq(1) 
= 11.90*** 

Chi-sq(1) 
=  5.679** 

Chi-sq(1) 
= 3.244* 

Chi-sq(1) =  
1.751 

Weak instrument test (i)  921.56▪ 
(ii) 528.21▪ 

(i)  4.402 
(ii) 5.180 

(i)  137.85▪ 
(ii) 101.04▪ 

(i)  0.534 
(ii) 0.552 

(i)  58.137▪ 
(ii) 39.721▪ 

(i)  1.183 
(ii) 0.919 

Note: There are 36 countries. Number in parenthesis are robust standard errors.  
Significance level: *** 1% ** 5% *10% 
Instrumental variables for model (1): BCI_lag2 and BCI_lag3, (3): CPI_lag2 and CPI_lag3, (5): CCI_lag2 and 
CCI_lag3 
Instrumental variables for models (2), (4) and (6): democracy score and fuel export (percent of merchandise 
export) 
Test of endogeneity: The null hypothesis is that “variables are exogenous”  
Underidentification test: Kleibergen-Paap rk LM statistic 
Overidentification test: Hansen J statistic. The null hypothesis is that “instruments are valid” 
Weak instrument test: (i) Cragg-Donald Wald F statistic (ii) Kleibergen-Paap rk Wald F statistic 
▪ Higher than the Stock-Yogo weak ID test critical values at 10%, 15%, 20%, and 25% maximal IV size 
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Table 8: Robustness result using IV approach for life expectancy 

 Dependent variable: life expectancy 

 (1) 
2SLS 

(2) 
2SLS 

(3) 
2SLS 

(4) 
2SLS 

(5) 
2SLS 

(6) 
2SLS 

BCI -0.021** 
(0.010) 

-0.022 
(0.064)     

Centered R-squared 0.984 0.984     
No. of observations 625 646     

CPI   0.025*** 
(0.008) 

-0.166 
(0.190)   

Centered R-squared   0.983 0.925   
No. of observations   607 642   

CCI     0.029** 
(0.013) 

0.094 
(0.093) 

Centered R-squared     0.989 0.979 
No. of observations     409 549 
Year dummy Yes Yes Yes Yes Yes Yes 

Test of endogeneity  Chi-sq(1) = 
2.191 

Chi-sq(1) 
= 0.002 

Chi-sq(1) 
= 5.164** 

Chi-sq(1) 
= 4.244** 

Chi-sq(1) 
= 5.059** 

Chi-sq(1) =  
1.443 

Underidentification 
test 

Chi-sq(2) =  
138.9*** 

Chi-sq(2) 
=  9.60*** 

Chi-sq(2) 
=  58.3*** 

Chi-sq(2) 
=  1.565 

Chi-sq(2) 
=  40.4*** 

Chi-sq(2) =  
1.781 

Overidentification 
test 

Chi-sq(1) = 
2.210 

Chi-sq(1) 
= 6.837*** 

Chi-sq(1) 
= 6.662*** 

Chi-sq(1) 
=  0.689 

Chi-sq(1) 
= 3.158* 

Chi-sq(1) =  
4.516** 

Weak instrument test (i)  921.556▪ 
(ii) 528.213▪ 

(i)  4.402 
(ii) 5.180 

(i)  137.85▪ 
(ii) 101.04▪ 

(i)  0.534 
(ii) 0.552 

(i)  58.137▪ 
(ii) 39.721▪ 

(i)  1.183 
(ii) 0.919 

Note: There are 36 countries. Number in parenthesis are robust standard errors.  
Significance level: *** 1% ** 5% *10% 
Instrumental variables for model (1): BCI_lag2 and BCI_lag3, (3): CPI_lag2 and CPI_lag3, (5): CCI_lag2 and 
CCI_lag3 
Instrumental variables for models (2), (4) and (6): democracy score and fuel export (percent of merchandise 
export) 
Test of endogeneity: The null hypothesis is that “variables are exogenous”  
Underidentification test: Kleibergen-Paap rk LM statistic 
Overidentification test: Hansen J statistic. The null hypothesis is that “instruments are valid” 
Weak instrument test: (i) Cragg-Donald Wald F statistic (ii) Kleibergen-Paap rk Wald F statistic 
▪ Higher than the Stock-Yogo weak ID test critical values at 10%, 15%, 20%, and 25% maximal IV size 


