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Abstract
Experts suggest that effective public action can prevent the spread of HIV/AIDS. Countries dependent on natural resource wealth, such as oil, are likely to suffer from governance failures and thereby suffer lower quality public health. Since the cost of fighting disease redistributes income away from rulers, resource wealth is likely to lead to neglect of public action aimed at stemming a deadly disease. We test this proposition in 137 countries from 1990 until 2008 using oil wealth as a proxy for endogenous policy choices on the prevalence of HIV/AIDS, a proxy outcome for ineffective policy and neglect of public action. We find that the ‘resource curse’ seems to affect the spread of HIV/AIDS, even though oil-rich countries ceteris paribus should have more financial resources for effective public action. The results are robust to a host of controls, alternative indicators, and fixed effects estimation.


Introduction
The spread of HIV/AIDS is a major public health and development challenge, particularly in Sub-Saharan Africa where public action to fight this deadly epidemic has been slow (Chen et al., 1999; Merson, 2006; Zacher, 1999). Independently of uniquely African problems, such as poverty and the lack of human skills and physical infrastructure, does Africa´s dependence on natural wealth also explain the high prevalence of HIV/AIDS? Although much research suggests that the ‘natural resource curse’ leads to problems of development through the mechanism of bad governance, the question of how natural resource dependence actually affects development is currently highly debated (van der Ploeg, 2011). Apparently, natural resources undermine development through economic and political institutions because rulers who rely on natural wealth lack incentives to invest in human capital (Auty, 2001; van der Ploeg 2011; Ross, 1999). Given the critical role that public action plays in disease prevention, we argue that the natural resource curse is also likely to influence the spread of HIV/AIDS. 
Using the latest available estimates of HIV/AIDS prevalence rate per capita and death rates from AIDSInfo (2011), we find that countries with a higher share of national wealth from oil and gas extraction tend to have larger ratios of infected populations, even when controlling for per capita income and its growth rate, regime type, the average prevalence rate among neighboring states, and current and historical trends in political violence. The finding that oil wealth is associated with a higher prevalence rate of HIV and higher death rate from AIDS runs counter to the conventional wisdom that access to finance is the major problem poor countries face in confronting the AIDS epidemic through effective public action.  We suggest that the resource curse affects the spread of disease because of the effect on rulers’ incentives, as rulers in resource-wealthy states are more likely to neglect public goods provision, such as health, and neglect effective public action. Our results show that oil wealth matters for HIV/AIDS through governance. However, we do find some evidence indicating that oil can also have an independent effect net of governance factors. We conclude that the fight against the disease requires not just the provision of medical and financial help, but also important political inducements to get governments to prioritize effective public action. 
HIV/AIDS and the Paradox of the Natural Resource Curse
The HIV/AIDS epidemic has stabilized in many countries since 2002; yet, in Sub-Saharan Africa the prevalence levels remain very high, reaching almost 30% in South-Eastern Africa (UNAIDS, 2010). In countries where the HIV epidemic is generalized, 40% of adults infected are between the ages of 15-24, and the prevalence rate exceeds 1% of the total population. Such infection rates can have debilitating effects on economic development due to low productivity of labor, decreased domestic and foreign investment, and low quality of services in the health and education sectors. Moreover, the high burden of disease-related expenditure might displace other development priorities (UNAIDS, 2010). Stemming HIV/AIDS is thus an important part of development, requiring concerted public action. 
Estimating the extent of the HIV/AIDS epidemic can be problematic due to the complicated processes through which the disease develops and spreads, where local epidemiological, cultural, social, political, and economic conditions all contribute and interact (Buvé, Bishikwabo-Nsarhaza, & Mutangadura, 2002; Iqbal & Zorn, 2010; Osmanov et al., & WHO-UNAIDS, 2002). Poverty is often highlighted as a major determinant of a state’s ability to respond effectively to HIV/AIDS, leading to a vicious circle where high prevalence rates and underdevelopment further undermine the capacity of states to respond. The financial cost of HIV/AIDS can be interpreted as a future state liability that stretches the budgets of weak economies (CHG, 2008; Poku, 2005).  Nevertheless, poverty alone does not fully explain the variance in outcomes when considering the fight against HIV/AIDS. In fact, some of the most impressive responses to HIV/AIDS have been recorded in very poor countries, such as Uganda, Namibia, and Zambia. Indeed, some resource-wealthy countries, such as Nigeria and Angola, are notable underachievers, according to the UNAIDS (2011a) data. Although the spread of HIV/AIDS is driven by many factors, effective responses fundamentally come down to governance, which is usually determined by the incentives of the political rulers who ultimately make and implement policy (Barnett & Whiteside, 1999; Whiteside et al., 2004). 
Countries such as Uganda, that have brought prevalence rates down, display a willingness and capacity to develop preventive policies together with strategic partners at the international and sub-state levels (Mayberry et al., 2008; Parkhurst, 2005; Rosenberg et al., 2008). Political will and the design of programs matter more than money spent because spending on public goods is often not reflected in commensurate desirable results and outcomes because of rent-seeking, corruption, and mismanagement (Keefer & Knack, 2007). Thus, money spent and the size of budgets alone do not fully capture effort extended towards achieving outcomes, but the effectiveness of public action can ultimately be measured by actual outcomes such as how diseases are effected by policy. If the availability of resource rents kills incentives for rulers to expend effort on improving human capital, then we should see oil-wealthy states, despite better access to finances, fairing worse compared to others, ceteris paribus, when it comes to fighting a disease such as HIV/AIDS. Since oil-wealthy states should have greater access to finance, the relative lack of success in the fight against this epidemic would be another indicator of how the so-called ‘resource curse’ operates through policy failure. 
The natural ‘resource curse‘ is simply that wealth in the form of unearned income makes a country prone to failure economically, socially, and politically through a number of mechanisms (Humphreys et al., 2010; Papyrakis & Gerlagh, 2004; van der Ploeg, 2011). Arguably, rulers with access to natural wealth neglect human capital and generally fear development more than they cherish it because development threatens their future control over natural resource rents (Auty, 2001; Dietz et al., 2007; Karl, 1997; Ross, 1999; Sachs & Warner, 2001; Torvik, 2002). Empirical studies show that extractive activity tends to stymie development on a number of fronts, most importantly by lowering economic growth and socio-political development. 
In the case of extractive economic activity and health outcomes, several studies document negative consequences stemming from mining. They show that HIV and co-morbidities like tuberculosis and silicosis are particularly problematic for mine workers due to the unique conditions associated with working in this industry, including neglect of workers by the corporate sector (Corno & de Walque, 2012; Churchyard et al., 2000).  Numerous regional case studies, largely based on Southern Africa, show that the spread of HIV is unusually high among mine workers and that these countries have high prevalence rates due to the migration of labor. The issue is, however, why countries that do rely on this income fail to adopt successful public action and policy choices that would be effective against the spread of a debilitating disease. Failure in leadership, lack of corporate regulation by governments, competing stakeholders, and weak structures of the health systems in countries with extractive industry, even those that have established public health systems, such as South Africa, fail to implement effective health policies (Coovadia et al., 2009; Stuckler et al., 2011; Stuckler et al., 2010; Klovdah, 1985; McCulloch, 2009; Calain, 2008; Reddy & Swanepoel, 2006). Building on this literature, we argue that reliance on unearned income reduces the incentives of rulers to implement effective public policies because such ‘expensive’ interventions redistribute income away from the political elite. 
Natural resources may fail to improve general welfare if rulers are dependent on rents from resources rather than taxes accruing from earned income. Thus, human capital is less relevant for the economic interests of rulers and public goods tend to be neglected (Gylfason, 2000; Moore et al., 1999). Health inputs are a vital part of human capital development since it has a direct bearing on labor productivity (Barro, 2001). Rentier states are unlikely to make broad social, political and economic development a priority because rulers prefer to invest in ways that allow their continued hold on power rather than insure sustained social progress (Bates, 1988; Robinson, 1998). In fact, resource wealth shapes the institutions of government to reflect the interest of political leaders to stay in power rather than to promote broad-based social welfare that might lead to future loss of rents (Acemoglu & Robinson, 2005; Evans, 1992; Fors & Olsson, 2007). The political process hampers social progress because efficiency and distributional outcomes are endogenously related.  
We argue that the spread of HIV/AIDS is a good proxy for assessing to what extent a government fails to implement effective public policies. Dealing with epidemics such as HIV/AIDS depends on a government’s ability and willingness to implement and enforce the necessary policies of public education, social change, building values and norms, and other preventative measures, such as the use of condoms, which effectively address the long-term implications of HIV/AIDS (Gizelis, 2009).   For example, rulers may not build the necessary institutions for public action targeting better health outcomes, or rulers can be slow when mobilizing resources and effort towards implementing effective responses for fighting an epidemic.  
The resource curse hypothesis has not been accepted unequivocally. Some find a difference in the outcomes associated with the resource curse between natural resources dependence and abundance, for example (Brunnschweiler & Bulte, 2008b, 2009). These debates have addressed the question of valid measurement, where natural resource dependence measured as resource rents to GDP and the causes of underdevelopment might both be determined by some unmeasured factor(s). These scholars argue that resource wealth is best measured as the rents from resources on a per capita basis, an approach we follow here. Yet, despite the technical debate on how natural resource dependence ought to be measured, the evidence that institutions are affected adversely by natural resources is quite strong (Acemoglu & Robinson, 2008; Brunnschweiler & Bulte, 2008a; Mehlum et al., 2006; Calain, 2008). Institutional factors will naturally affect a host of other societal outcomes that can relate to the spread of disease. 
In other words, natural resource dependence and social outcomes are often linked via institutional quality and state capacity (Fearon, 2005). Many find natural resources to be associated with higher corruption (Leite & Weidmann, 1999; Torvik, 2002), less democracy and political liberalization (Jensen & Wantchekon, 2004; Ross, 2001), increased risk of civil war (Collier, Hoeffler, & Rohner, 2009; de Soysa, 2002), income inequality, social dissent and political repression (de Soysa & Binningsbø, 2009; Kisangani & Nafziger, 2007), and social development, such as women’s rights (Ross, 2008).  If the resource curse is an additional factor leading governments to underperform, net of other relevant factors, then we should see evidence that higher resource wealth goes together with a worse record on the spread of a deadly disease such as HIV/AIDS.
Data and Methods
We use time-series, cross-sectional data for 137 countries with over 500,000 inhabitants over the time period 1990 to 2008, of which 117 countries are less developed countries (LDCs); see web appendix A1 for country list [INSERT LINK TO ONLINE FILES]. Our dependent variables are the HIV/AIDS prevalence rate and death from AIDS per capita. Our data are taken from the AIDSInfo database, which combines WHO, UNICEF, UNAIDS and Measure DHS figures. Prevalence rate measures the percentage of HIV/AIDS prevalence among the ages 15 to 64 in a given population. In countries with generalized epidemic the data are based on antenatal information and nationally representative surveys, while the data for countries with low prevalence and/or concentrated epidemics are based on surveillance data collected from high risk populations and estimates of both low and high risk populations. The Estimation and Projection Package (EPP) is used to identify the best fitting curve to describe adult HIV prevalence over time. The logistic curve is calibrated using the prevalence rate found in national surveys (UNAIDS, 2011b). AIDSInfo covers a total of 141 countries from 1990 to 2010, but does not provide consistent information for some oil-rich countries such as Brazil, Ethiopia, Venezuela, and the Democratic Republic of Congo, which we have been unable to include in the analysis (see http://www.unaids.org/globalreport/AIDSinfo.htm). The prevalence rates and death rates for each country-year are normalized by population in millions (see web appendix A1 for summary statistics [INSERT LINK TO ONLINE FILES]). We log both variables to minimize the effects of extreme values since both variables are highly skewed. Although prevalence and death rates are highly correlated (r=0.93) in our sample, high death rates from AIDS in the absence of new infections should in the long run lead to lower prevalence. Thus, we use both measures as dependent variables to test the effect of resource rents on prevalence rates and deaths independently.
Our main independent variable is petroleum and natural gas rents per capita (de Soysa & Neumayer, 2007; Kunte et al., 1998). We also test oil rents as a share of GDP, and this does not change our basic findings (see web appendix A1 [INSERT LINK TO ONLINE FILES]). We focus on petroleum and natural gas as an example of the resource curse rather than other natural resources such as gems and minerals because petroleum and natural gas represent more than 90% of all the internationally-traded mineral wealth. Moreover, oil rents are relatively easier to observe, and many suggest that these act as a ‘point source’ rent that tends to dominate national production because of the high value of exports (Basedau & Lay, 2009; Fearon, 2005).
Rents are net profits from resource extraction, defined as price minus average cost times the amount of resources extracted. They measure the value of natural resources to an economy and provide a much less ambiguous measure of resource dependence than alternatives, such as primary commodity exports, oil exports, and reserves. The rents data indicate the value of resources in the open market relative to the productivity of the economy, and indirectly, the value of capturing them for rulers in power. The natural resource rents data are obtained from the World Bank Estimates based on sources and methods described in (World Bank 2010). The values are in current US dollars, divided by total population and logged to reduce the effects of extreme values (World Bank, 2010). In addition, we also use a dichotomous variable indicated whether oil exports exceed 33% of total export revenue (Fearon & Laitin, 2003) and the World Bank’s fuel exports as a percentage of total merchandise exports.
We control for several relevant factors that may be associated with both oil wealth and HIV/AIDS prevalence and deaths. First, we control for per capita income because oil wealth can increase income and wealthier countries (at least net of natural resources) should have more resources to devote to managing HIV/AIDS, better health facilities and effective prevention strategies as well as better institutional capacity and more educated populations. We use per capita GDP figures from the World Bank (2010), again logged to reduce the effect of extreme values. The correlation between per capita income and oil rents per capita is rather weak (r = 0.25). Secondly, democracies should be more responsive to citizen demands and less likely to neglect the health of citizens (Lake and Baum, 2001). Since oil wealth is often associated with autocratic regimes, we want to assess the net effect of oil holding constant the effect of political regimes. We use the Cheibub-Gandhi-Vreeland (2010) index, which defines democracy as: (1) the executive is directly elected or indirectly elected via the legislature; (2) the legislature is directly elected; (3) there are more than one political party contesting elections; (4) the executive power alternates between different parties under the same electoral rule.
We use a measure of the control of corruption and the degree of law and order to proxy good governance and effective public goods provision, using data supplied by the International Country Rick Guide (ICRG) (ICRG, 2006; World Bank, 2010). The International Country Rick Guide (ICRG) measures risk for international businesses working with foreign governments. They measure such aspects as the control of corruption, which is the effectiveness with which a government tackles patronage, nepotism, and job reservations that relate to rent-seeking on a 6 point decreasing scale from low (6) to high corruption (1). The six-point law and order index measures the effectiveness of legal systems and the general observance of law and attitudes towards legality. While these measures capture aspects of governance that are often seen as the effects of the resource curse, we wish to examine if there are any added effects of neglect beyond governance and the quality of state institutions. Law and order and corruption are highly correlated (r=0.76), and we use them here as alternative measures of the effectiveness of the system of governance.
Thirdly, since oil wealth is often associated with a higher risk of civil war, and conflict may increase HIV/AIDS (de Soysa & Neumayer, 2007; Fearon & Laitin, 2003), we control for the history of peace and ongoing civil war. We use data from the Uppsala Conflict Data Project (UCDP), which identifies armed conflicts between a state and an organized rebel group with at least 25 battle-related deaths in a year (Gleditsch et al., 2002). We use conflict incidence in the current year and cumulative years of peace since the last episode of a civil war or independence, whichever is shorter, for the entire post World War II period. 
Fourth, many of our variables may be spatially clustered, and epidemics are more likely to spread where prevalence is higher in neighboring countries due to contact and proximity. We control for the average incidence of HIV/AIDS prevalence and deaths in neighboring countries. This is defined as a spatial lag of the weighted average of prevalence of HIV/AIDS per capita in all neighboring countries within a 950 km threshold of a country’s outer boundaries (Gleditsch & Ward, 2001). Moreover, our spatial clustering term also helps capture possible genetic and cultural factors that may explain faster spread of the disease unique to a particular group of people. Finally, we consider time trends since HIV/AIDS figures trend over time and some of our independent variables may display similar trends. We use year dummies to estimate a time fixed effects or separate slope for each year, so as to capture the remaining cross-national differences associated with oil wealth.
We estimate our models using ordinary least squares (OLS). Time-series cross section data (TSCS) have complicated dependence structures between and within observations (Beck & Katz, 1995). To address serial correlation and heteroscedasticity we use the Newey-West (Newey & West, 1987) method, using robust standard errors and assuming an AR1 process. The reported results show very little change when using the PCSE method rather than Newey-West.  Beck and Katz (2005) recommend OLS with panel corrected standard errors to avoid overconfidence often arising from generalized least squares (GLS) approaches, but this method is primarily appropriate when the number of time periods T is large relative to the number of units N. In our case, N is much greater than T, and we have an unbalanced panel where some countries have fewer observations over time than others.  Thus, we prefer the Newey-West method, which provides robust standard errors and allows an AR1 process for autocorrelation. However, our main results do not change when using the PCSE method and a lagged dependent variable (LDV) for correcting autocorrelation. Using an LDV in the model however could soak up so much of the variance that it makes it difficult to interpret the effect of independent variables which are captured in the LDV already (Achen, 2000).
TSCS data are also sensitive to possible unit heterogeneity (Wilson & Butler, 2007). Since highly local idiosyncrasies, such as genetic factors, history, norms and values matter for how a disease, such as HIV/AIDS spreads, the fixed effects estimator gives us the net effect of oil wealth after individual country effects are computed. To address such concerns, we have also considered fixed effects estimates using the Newey-West standard errors.
Results
Table 1 reports estimates for the effects of oil wealth on the prevalence of HIV/AIDS and on the death rate from AIDS.  The results in column 1 indicate that the estimated prevalence of HIV/AIDS increases with higher oil rents per capita; and the effect is statistically significant. Substantively, increasing oil rents per capita by one standard deviation, holding all other variables at their means, increases the prevalence of HIV/AIDS by roughly 10% of the mean value of the prevalence of HIV/AIDS. Put more concretely, if a poor country with no oil rents reaches the highest level of oil rents per capita among the poor countries (Equatorial Guinea), the estimated HIV/AIDS prevalence increases by 44%.  The results in column 2 indicate similar effects of oil wealth on death from AIDS per capita. In comparative terms, the estimated death rate for a country with oil rents at the level of Equatorial Guinea is 8% higher than a country without oil rents, all else being equal. As expected, the spatial lag, the term indicating the average HIV prevalence rate in neighboring states, has a positive and significant effect on prevalence and death rates from AIDS, while income has a negative effect. The presence of democratic institutions has no statistically significant effect on either the prevalence or death rate from AIDS.  Of the other control variables, the presence of civil war is associated with lower HIV/AIDS prevalence and deaths, while years of peace predict to higher HIV/AIDS prevalence. 

					[INSERT TABLE 1 ABOUT THERE]
In columns 3 and 4, we report country fixed effects that account for local-level factors that may explain variance in the prevalence of HIV/AIDS. As can be seen, prevalence clearly remains much greater where rents from oil are higher, while the coefficient for the death rate remains positive albeit not statistically significant. When the within country variance is estimated, higher incomes seem to increase the prevalence rate, suggesting that the negative effects from high incomes in our original results may reflect unmeasured country-level effects (omitted variables). By contrast, there seems to be rather robust evidence that oil rents increase the prevalence of HIV/AIDS and deaths from AIDS. For further robustness, we excluded income from the fixed effects models, but there was no substantial change to our basic finding on oil´s positive effect on the prevalence rates of HIV/AIDS.
In Table 2, we explore the main channels through which we believe that neglect of public action takes place, namely effects of oil rents on the quality of governance. Columns 1 & 2 in Table 2 display the estimated results when we control for good governance in terms of the control of corruption and law and order. Countries with better governance and more law and order predict lower HIV/AIDS prevalence, while the effect of oil rents now becomes statistically not significant at conventional levels. However, as can be seen in column 3, oil rents retain a positive and significant effect when we include country fixed effects and account for local-level factors independently. The fact that oil rents have significant positive effects while good governance does not when we consider fixed effects suggest that the neglect of human capital and targeted public action that prevents bad health outcomes in states with high oil rent might be in part independent even of institutional quality and state capacity and all local level factors unobserved in the data. In columns 4, 5, 6, 7 & 8, we reproduce the results for a sample of less developed countries only (LDCs). Columns 4 to 7 show the random effects, while column 8 presents the fixed effects for LDCs only. The results are almost identical. We also test a variable measured as oil rents per GDP rather than oil rents per capita, and the results remain the same (see web appendix A2 [INSERT LINK TO ONLINE FILES]).  Oil rents per capita and oil rents per GDP explain roughly 44% of the variance between them (p<.00001). 

[INSERT TABLE 2 ABOUT THERE]
For further robustness tests we consider the economic growth rate. This has a negative effect on HIV/AIDS, but does not affect the reported result on oil (see web appendix A3 [INSERT LINK TO ONLINE FILES]). This suggests that the effect on disease of oil rents is not generated by conditions in oil-wealthy states that relate to faster economic growth. However, this result suggests that there are potentially also other direct effects from economic Dutch Disease on top of other resource curse effects. Next, we enter a dummy variable for Sub-Saharan African countries, and find that this does not alter our conclusions regarding the effect of oil rents on HIV/AIDS. The availability of data measuring the degree of health spending is still rather patchy. Instead, we use total education expenditure to proxy the general spending priorities of governments because these data are widely available with good coverage. Adding education spending does not affect our basic result on oil wealth. We tested several demographic variables such as population density, population size, and in-migration rates of labor obtained from the World Development Indicators, but found that these had little impact on HIV/AIDS or our basic results for oil rents. 
The estimates for the control variables remain relatively unchanged under several different model specifications, variable measures, and samples. To ensure that our results do not reflect multicollinearity among some of the regressors we computed variance inflation factor scores (VIF) for each variable, but none came close to problematic levels. We also tested whether the effect of oil rents might be masking countries with a larger Muslim population because of the close connection between oil and the Middle East and North Africa. However, we do not find that majority Muslim countries have any systematically different prevalence of HIV/AIDS when other factors are accounted for, and the effect of oil rents remains unchanged. We also included a squared term for oil rents per capita to account for possible non-linear effects of oil on HIV/AIDS (see Basedau and Lay 2009). These results suggest a slightly non-linear effect of oil wealth on HIV/AIDS, where oil rents increase the risk but at a diminishing rate at very high levels of oil rents. To test the robustness of oil wealth further, we use a dummy variable to flag countries where oil exports exceed 1/3rd of total export revenue. This variable also has a positive and statistically significant effect on HIV/AIDS as does a continuous measure of oil exports to total export revenue. These tests suggest that our result on oil is robust to a host of different operationalizations of oil wealth (see web appendix A3 [INSERT LINK TO ONLINE FILES]).
Finally, we examine whether observations with extreme values might influence our results. We identified two such observations with very high oil rents, namely Equatorial Guinea and the Republic of Congo (Brazzaville).  Excluding each of these, however, had little effect on the basic results reported above. Finally, we test the effects of oil rents per capita on the prevalence rates of tuberculosis (TB) obtained from the World Development Indicators (2010) as an alternative indicator of the spread of disease. Using the same models reported above, we find very similar results (see web appendix B [INSERT TABLE 1 ABOUT THERE]). While we hope to focus future research precisely on the spread of TB, our preliminary analyses seem to support our general assertions about the links between natural resource dependence and the effectiveness of public action aimed at fighting disease. 
Discussion and Concluding Remarks
Most studies highlight the social and economic impact of epidemics and communicable diseases and argue that poverty and a lack of finance hamper the fight against epidemics, such as HIV/AIDS (CHG, 2008; Poku, 2005; UNAIDS, 2011a; Lule & Haacker, 2011). Experts on the HIV/AIDS epidemic suggest that governance and political will to regulate the corporate extractive sector also matter for designing and implementing effective policy and undertaking sustained public action (McCulloch, 2009; Calain, 2008). Fighting epidemics, however, is likely to redistribute income from rulers who might not prioritize welfare over other priorities that keep them in power. Rulers of resource wealthy countries are likely to downgrade effective public action aimed at broad-based welfare because their wealth comes independently of the productivity of people.
We have tested this proposition using oil wealth as a proxy for endogenous policy choices of the neglect of people on the prevalence and death rates of HIV/AIDS. We find that oil wealth is correlated with both higher prevalence and death rates by HIV/AIDS, even though higher death rates in principle could reduce prevalence rate. Controlling for institutions and several sundry controls, the resource curse seems to operate when predicting the spread of disease, despite the fact that, ceteris paribus, oil-wealthy countries should have better access to finance to insure effective public action, such as the use of anti-retrovirals, against a deadly epidemic because of their natural endowment. The results are robust to estimation method, alternative data, and sample size, excluding observations with high values, alternative measures and specifications.
Controlling for other social, economic and political factors, wealth reduces both prevalence and death rates, but unmeasured country-level factors may matter because higher wealth is associated with higher prevalence when fixed effects are estimated. Also, countries enjoying a longer period of peace and countries with a higher prevalence of HIV/AIDS in the neighborhood experience higher rates of prevalence and death. The results on civil war and peace years are counterintuitive and require more thorough examination in future work. Indeed, countries in relative peace, such as Lesotho, South Africa and Botswana generally have high rates of HIV/AIDS. The expert literature is still quite divided on the impact of civil wars on the spread of HIV (Elbe 2002; Mock et al., 2004; Spiegel 2004; Sagala, 2006; Strand et al., 2007; Iqbal & Zorn, 2010).  On the one hand, it might be that war leads to the breakdown of detection infrastructure and misleading data. On the other hand, war may bring in relevant health infrastructure through humanitarian assistance. 
Regime type, net of the other variables in the model, does not seem to matter for reducing the prevalence rate of HIV/AIDS. This finding demonstrates that public goods provision, such as in health, and effective public action do not stem from regime type alone. It might very well be that some democracies, such as India, cannot implement public action to similar degrees as some autocracies, such as China, that have the necessary tools of social control to police practices, such as prostitution, associated with the fast spread of HIV/AIDS. For our purposes, however, suffice it to say that oil wealth, possibly working through the resource curse effects of neglect, works independently of institutional effects captured by regime type. Governance, measured as law and order and control of corruption, independently reduces HIV/AIDS, which suggests that oil wealth is perhaps correlated with higher prevalence and deaths via its influence on governance (Keefer & Knack, 2007; Torvik, 2002).
The most important factors, as our results show, are the socio-biological and behavioral causes that determine rapid spread in proximity due to the diffusion of the epidemic. Given the influence of the neighborhood effects through diffusion, the fact that oil has a net positive effect suggests that resource curse effects seem independent of cultural and biological factors, possibly supporting arguments that relate natural resources to endogenously-determined policies that neglect the welfare of people. These results are robust to local-level factors unobserved in the models, which we determine in country fixed effect estimations.
Our findings are at the aggregate level and do not allow us to tease out in much detail the possible causal mechanisms that link oil wealth with both higher prevalence and death rates. Future research, particularly employing the comparative case method, might identify the exact mechanisms through which resource-wealthy countries neglect effective public action on HIV/AIDS. How might neglect be observed more directly? Future research can take advantage of recent developments in disaggregated empirical studies and examine the hypothesized links between oil wealth and the HIV/AIDS epidemic at the sub-state level, allowing for regional variation in changing behavioral patterns and in investing in new anti-retroviral medicines (WHO, 2012).  Even though it is beyond the scope of this study further exploration on the type of political institutions and how they interact with oil resources is required in order to fully assess the impact of political regime and institutions on epidemics.  The theoretical framework and empirical analysis of the study can be expanded to include other cases of epidemics and communicable diseases, such as malaria and Tuberculosis (TB), which also have significant development implications for poor countries and interact with HIV/AIDS to create co-morbidities in vulnerable populations. 
The implications of a connection between the resource curse and the spread of a deadly disease are many.  For maximum impact of development interventions, the fight against disease should be undertaken with a proper understanding of the endogenous factors that drive the incentives of the ruling elite (Easterly, 2006). The donor community might have to build mechanisms that hold policymakers directly responsible for the effectiveness of public action aimed at life-and-death matters, such as epidemics. Transparency schemes already in operation in many extractive industries might also flag health as a critical component of holding governments responsible for how they invest natural resource rents for securing better health outcomes among their citizens.
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