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ABSTRACT 
 

The illegal drug market is estimated to be a multi-billion dollar industry that has 

continued to thrive despite countless government efforts to eliminate it. The United States 

has poured billions of dollars into supply-side efforts via the international ‘war on drugs’, 

yet recent research suggests that much uncertainty remains surrounding the efficacy and 

efficiency of such programs. This paper explores the impact of more recent efforts to 

supplement traditional, punitive supply-side efforts with foreign aid. Using three years of 

panel data for 168 countries, I employ a panel fixed effects model with Driscoll-Kraay 

standard errors to measure the effect of U.S. foreign aid on illicit drug seizure rates, a 

common proxy for drug availability. Consistent with previous research I find that 

increases in foreign aid reduce drug availability by small amounts, suggesting low 

efficiency and effectiveness.  
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I. INTRODUCTION 

 
Over the last century, governments around the world made various classes of 

drugs illegal due to the pernicious effects that drug consumption has on users (Buxton, 

2010).  This has resulted in the development of a multi-billion dollar black market for 

illicit drugs, and the formation of organized crime networks to support it. In attempts to 

counter the instability wrought by organized crime and drug trade, governments have 

worked to eradicate illicit drug supplies for decades. From the beginning the United 

States has played a central role in shaping international drug policies, and has succeeded 

in making prohibition policies the dominant mechanism for addressing drug challenges. 

In the 1970s the U.S. started to view the drug trade as a national security issue, resulting 

in the launch of the U.S. ‘war on drugs’ (Buxton, 2010).  In the decades since, billions of 

dollars have been spent on eradication, interdiction, and criminalization of drug 

consumption. While some attention has been aimed at reducing demand through 

prevention and treatment programs, the bulk of U.S. efforts abroad have focused on 

eliminating the supply of illegal drugs. Much of this money is spent on counternarcotic 

efforts in developing countries, where a lack of economic opportunities in combination 

with weak institutions and legal systems provide fertile ground for the production and 

transit of illicit drugs.  

In recent years, these prohibition policies targeting the supply-side of the illicit 

drug market have come under increasing scrutiny, with many questioning the efficacy of 

the U.S.’s approach. Critics point to the fact that even with decades of strong-handed 

effort, evidence suggests that there has not been a decline in the supply of illicit drugs 

(see for instance Keefer and Loayza, 2010).  
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While it is unlikely the U.S. will relax its prohibition focus of international efforts 

in the near future, it is important to recognize that the United States and other 

international actors have adjusted the ‘war on drugs’ strategy in recent years, 

acknowledging the limitations of strictly punitive measures. The U.S. government has 

increased foreign aid for programs designed to address social, economic, and political 

challenges in production and transit countries. This raises the question of whether or not 

increases in foreign aid spending serve as an effective supplement to punitive efforts. Of 

specific interest to policymakers is whether or not the funding aimed at strengthening 

institutions and legal systems in production and transit countries is affecting the supply of 

drugs. 

Much of the previous research on the impact of foreign aid has focused on 

alternative development at the program level (see for instance UNODC, 2005).  These 

studies have revealed some regional success, however, it is recognized that often times 

local successes merely shift drug production and trafficking to other areas, highlighting 

the need for broader institutional reforms to improve governments’ capacity to deal with 

the illicit trade (Thoumi, 2010). Thus, this paper examines not only alternative 

development foreign aid, but also at other program areas, including institutional and legal 

capacity building. Further, by taking a macro-level approach to examine the effects of 

foreign aid on the global market for illicit drugs, this paper attempts to also account for 

spillover effects. Using cross-country data on drug seizure rates, a common proxy for 

drug availability, and on non-military U.S. foreign aid in the time span between 2006 and 

2009 for 168 countries, I evaluate the effect of foreign aid on drug availability. My 

results indicate that foreign aid has a minimal negative effect on drug availability, 
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suggesting the high costs are extremely inefficient and ineffective. Thus, this paper seeks 

to contribute to the understanding the effectiveness of foreign aid in combating illicit 

drug markets.  

 

 
II. BACKGROUND AND PREVIOUS RESEARCH 

 
After decades of prohibition policies aimed at eliminating the illegal drug market, 

the efficacy of this strategy remains in question. An apparent lack of progress has 

motivated empirical evaluations of the prohibition efforts. Prior research provides 

valuable information on prohibition policies, shedding light on the underlying causes of 

drug production; the effectiveness of prohibition policies on affecting supply and 

demand; and the unintended consequences of such policies on actors along the drug 

supply chain and effected countries (e.g. Keefer and Loayza, 2010; Reuter, 2010; Mejía, 

2010; Thoumi, 2010).  

The literature reveals an important trend in the production in illicit drugs: that 

although coca and opium, two of the most prevalent drug categories, can grow almost 

anywhere, there is a consolidation of crop cultivation and production for the two drug 

groups in just a handful of states1. The major source of cocaine is the Andean region, 

including Bolivia, Colombia and Peru (Thoumi, 2010; Mejía and Posada, 2010; UNODC, 

2008), and the major source for opioids is Afghanistan (Byrd, 2010; Thoumi, 2010; 

UNODC, 2008). Not surprisingly, trafficking routes often times go through neighboring 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  Cannabis cultivation and production is more dispersed (Reuter, 2010).	  
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countries, thus contributing to regional instability2. The the illicit drug market plays a 

major role in the informal economies of source and transit countries, a fact that has major 

implications for stability and governance in these regions (Mejía and Posada, 2010; Byrd, 

2010).  

Much of the previous research done on drug prohibition policy sought to address 

the question of the efficacy of the strategy in reducing the supply of illicit drugs in 

producing and transit countries.  One of the most revealing trends in drug research is that 

the illicit drug trade does not adhere to the laws of supply and demand (Caulkins, 2006; 

Reuter, 2010; Keefer and Loayza, 2010; Mejía and Posada, 2010). Keefer and Loayza 

(2010) point out that drug policy is often based on the estimated price effects of those 

policies. Therefore, the estimated price elasticity of drugs plays an important role in 

determining the efficacy of prohibition programs. However, as Caulkins (2006), Reuter 

(2010), Mejía and Posada (2010) show, the retail price of drugs with respect to the price 

of production is virtually inelastic. The irresponsiveness of the drug market reflects the 

ability of drug producers to absorb some of the costs while still maintaining significant 

profits; or the inability of the authorities to keep pace with the innovative responses drug 

producers develop in response to stronger enforcement (Keefer and Loayza, 2010); or, 

most likely, both. This raises questions about the appropriateness of such policies in 

effectively reducing drug production. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  In addition to these source countries, the U.S. government has identified the following 
countries as major source or trafficking countries: The Bahamas, Belize, Burma, Costa 
Rica, Dominican Republic, Ecuador, El Salvador, Guatemala, Haiti, Honduras, India, 
Jamaica, Laos, Mexico, Nicaragua, Pakistan, Panama, and Venezuela (U.S. State 
Department, 2012b).  	  
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 Previous research also suggests that the costs of prohibition policy—both 

monetary and societal—exceed the benefits and are counterproductive. Keefer and 

Loayza (2010) conduct a cost-benefit analysis of prohibition programs and determine that 

there is major uncertainty surrounding the alleged benefits of such programs, and that in 

addition to the monetary costs borne by the United States, serious costs are borne by the 

developing countries involved. Specifically, the authors find that in the context of 

countries with of weak institutions, where “there are high rents from criminal activities 

and the costs of bribing are low” (Keefer and Loayza (2010, p. 18)), prohibition policies 

enhance the comparative advantage of existing criminal networks, thus promoting 

organized crime and corruption. 

Rómulo Chumacero’s (2010) general equilibrium model suggests that drug 

producers and traffickers in the illicit drug market may prefer policies that increase the 

risk of punishment because it bolsters their position in the market and raises barriers to 

entry. These findings provide a compelling argument for the need for greater investment 

in strengthening government and legal institutions, as a necessary complementary 

component of drug policies. 

This raises questions about the efficacy of foreign aid aimed at developing 

institutional and legal capacity, and whether or not aid has the intended effect of reducing 

illicit drug supplies. The literature on foreign aid suggests that the effectiveness of 

foreign aid on economic growth is largely dependent on existing institutional strength and 

policies (Burnside and Dollar 2002). If true, U.S. efforts to increase foreign aid as a 

means to improve institutional quality may be futile. However, there is also evidence that 

foreign aid, when properly targeting institution building, can improve institutional 
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strength and policies (Chauvet and Guillaumont, 2003). These seemingly contradictory 

views, together with the fracturing of consensus of drug policy, highlight the need for 

further evaluation of foreign aid aimed at reducing drug availability. 

 Keefer and Loayza (2010) also find that the welfare costs of prohibition are 

disproportionately borne by poor farmers. This, combined with evidence suggesting that 

people become involved in illicit trade because they lack alternatives (Naim, 2005), 

further reinforces the argument for greater foreign aid. As the previous research reveals, 

the traditional prohibition approach that has dominated international efforts to eliminate 

the supply of illicit drugs has serious limitations, yet prohibition remains a centerpiece of 

U.S. international drug policy (Buxton, 2010).  Nevertheless, as has been discussed, in 

recent years, the U.S. has modified its strategies to include increases in foreign aid that 

seek to address the shortcomings of prohibition policy.  

 Much of the earlier research on the effectiveness U.S. foreign aid as a supplement 

to traditional counternarcotic policies has focused on alternative development programs. 

The U.S. Agency for International Development (USAID) describes alternative 

development as a “key component of U.S. support to counternarcotics efforts” (USAID, 

p. 629) by promoting stability, economic growth and social welfare. Program level 

evaluations have focused largely on programs in the primary source countries for cocaine 

and opium. For example, evaluation of the alternative development programs in large 

coca growing areas in Peru saw dramatic reductions in local coca cultivation, but 

increases in areas not receiving alternative development funding (Mejía and Posada, 

2010). Byrd (2010) finds that alternative development efforts in Afghanistan failed due to 

their narrow scope and short-term focus.   
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Thus, while a program level approach offers critical insights into the contextual 

factors that determine programmatic success, it suggests a failure to capture the full effect 

of the shifts in drug production and trafficking.  

 

III. THEORETICAL CONSIDERATIONS AND METHODS 

 In light of this uncertainty, this paper examines whether U.S. foreign aid 

expenditures, intended to increase institutional strength and legal capacity, are having the 

desired effect of contributing to the goal of reducing the availability of illegal drugs. 

Underlying U.S. policymakers’ decision to increase foreign aid is the assumption that 

foreign aid will increase the institutional quality of recipient countries, thus leading to 

increased enforcement and legal capacity of the governments to deal with illicit drug 

trade (USAID, 2009). It is believed that this increased capacity will serve as a deterrent to 

drug producers and traffickers, resulting in a decrease in seizure rates, a proxy for drug 

availability.  

However, this framework is not consistent with the majority of foreign aid 

literature, which suggests that poor institutional quality itself can prohibit the 

effectiveness of foreign aid (Burnside and Dollar, 2002). Because drug production and 

trafficking occurs primarily in countries with weak existing institutions and high levels of 

corruption (Thoumi, 2010), it is anticipated that these factors will inhibit the effectiveness 

of foreign aid. Therefore, I hypothesize that increased foreign aid will not have a 

significant impact on drug seizure rates.  
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To study the effect of U.S. foreign aid on drug seizures this paper uses two 

primary model specifications. The first model specification is a basic, a two-way fixed 

effect model, of the following form: 

  

                                   Δϒit= δ0 + β1ΔXit + β2Z+Δui                                          (1) 

 

where Δϒ represents the change in seizure rates across time, δ represents a constant, ΔX 

represents a change in the log of foreign aid, Z represents a time dummy, Δu represents 

the change in the residual,  i denotes the country, and t denotes the time period. In this 

specification, β1 expresses the effect of changes in the log of foreign aid on changes in the 

seizure rate, and β2 expresses the effect of changes with time.  

In addition to seizure rates and U.S. foreign aid included in the basic model, the 

fixed effects specification will capture invariant effects such as land area, population 

size3, and geographic location. Additionally, controls for non-fixed effect variables 

reflecting macro-economic and political conditions will be included in the model. It is 

suspected macro-economic conditions largely influence economic opportunities within 

countries, which will have a major impact on individuals’ decision to participate in illicit 

or legal activities. Similarly, political stability and institutional strength are likely 

influencing actors’ decision-making. To account for these conditions, I control for GDP 

per capita, foreign direct investment (FDI), corruption level, institutional strength, 

unemployment, and agriculture’s share of GDP.  

The second specification will be a fixed effects model using Driscoll-Kraay 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3 It is assumed that for this short time period, population size will be essentially constant 
over time.   
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standard errors that is commonly used in the foreign aid literature (e.g. Anselin, 1999; 

Cepparulo and Giuriato, 2012; Maza and Chittedi, 2012; Sakyi, Villaverde, Baccini and 

Urpelainen, 2012; Gnangnon, 2013).  One limitation in using the basic fixed effects 

model is that it does not account the presence of spatial and serial correlations, and 

heteroskedasticity in panel data. As Driscoll and Kraay (1995, p.1) explain, “countries or 

regions are likely to be subject to observable and unobservable common disturbances.” 

Such cross-sectional dependence can lead to a correlation between the residuals of 

different countries. Thus, using basic fixed effects estimates, the assumption that the 

residuals are independent and identically distributed (“i.i.d”) is violated, resulting in 

potentially biased and inconsistent standard error estimates. As a result, the ability to 

draw inference from such estimates is limited. The fixed effects estimations with 

Driscoll-Kraay standard errors are robust to heteroskedasticity and violations of cross-

section dependence. 

A Woolridge test for serial correlation of the data rejects the null hypothesis that 

there is no serial correlation, thus confirming the need to employ methodology that 

accounts for the cross-sectional dependence4.  The second model specification is a two-

way fixed effect model with Driscoll-Kraay standard errors, of the following form: 

 

                                   Δϒi= δ0 + β1ΔXi + Δui                                          (2) 

 

where Δϒ represents the change in seizure rates across time, δ represents a constant, ΔX 

represents a change in the log of foreign aid, Δu represents the change in the residual, and  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4 The Wooldridge test of autocorrelation produced an F-statistic of 3.723, with a p-value 
of 0.0590.  
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i denotes the country.  In place of a time dummy, the Driscoll-Kraay method utilizes a 

non-parametric heteroskedasticity and autocorrelation consistent (HAC) estimator 

(Driscoll and Kraay, 1995).   

 

IV. DATA 

 For this paper, I assembled a cross-sectional time-series panel dataset from 

publicly available sources, including: UNODC seizure data, USAID’s non-military 

foreign aid, and the World Bank’s World Development Indicators. The dataset includes 

information for 168 countries for the years 2006 to 2009.    

 

 Dependent Variable 

Common throughout the literature on illicit drug markets is the recognition that 

the available data to analyze drug supply is problematic given the informal and secret 

nature of the market (Reuter, 1997; Thoumi, 2005; Ritter, 2006; Reuter, 2010; Keefer and 

Loayza, 2010;). Estimates of drug supply therefore rely heavily on proxy variables, 

including seizure rates (Keefer and Loayza, 2010; Thoumi, 2010; UNODC, 2011a), drug 

consumption (Reuter, 2010), wholesale and retail prices (Thoumi, 2010; Reuter, 2010), 

and “extent of cultivation of illegal crops” (Mejía and Posada, 2010, p. 256).  

To deal with the imperfect information in the field, this paper relies on the 

UNODC’s national-level seizure data, a common proxy for illicit drug availability, to 

evaluate the effectiveness of U.S. counternarcotics efforts  (UNODC, 2011a; Keefer and 

Loayza, 2010). The UNODC states that seizures “are the most comprehensive indicator 

of the drug situation and its evolution at the global level” and provide  “reasonable 
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representations of trends at the regional and global levels” (UNODC, 2011a, p.265). 

Although it is possible to interpret drug seizures as a measure of enforcement, rather than 

availability, Keefer and Loayza (2010, p. 40) view this interpretation as “extreme”. The 

inclusion of additional proxies would have been helpful, but they were not available. 

Global information on crop cultivation was not publicly available. Also, the estimates for 

drug prices and consumption vary greatly, and it was decided that their inclusion might 

lead to unintended biases in the estimates.  

Results for the UNODC seizure data are primarily derived from the Annual 

Report Questionnaire (ARQ), developed by the Commission on Narcotic Drugs and sent 

to Member States. The UNODC reports disaggregated raw data. The illicit drugs are 

categorized by drug group and drug type, with reported seizures for each available year. 

Because countries report using a variety of units, I converted seizures from a standardized 

unit into kilograms using the UNODC conversion table (see Appendix A).   

Table 1 lists the descriptive statistics for drug seizure rates by drug group. 

Cannabis has the highest average seizure rate of 61,860 kilograms, followed by cocaine, 

40,371 kilograms, and opioids, 8,846 kilograms. Because these three drug categories 

make up the vast majority of drug seizures, my analysis will focus primarily on these 

groups. 

Table 1. Descriptive Statistics: Seizure Rates by Drug Group (in Kgs) 
Drug Category Number of 

Observations 
Mean Standard 

Deviation 
Minimum Maximum 

Cocaine 481 40,371 235,981 0.00 2,146,868 
Cannabis 555 61,860 212,168 0.05 2,191,519 
Opioids 471 8,846 63,472 0.00 831,294 
Other* 320 3,458 31,020 0.00 550,638 
Total Seizures 586 100,723 34,2039 0.10 3,541,653 
*Other refers to amphetamines (ATS), hallucinogens, sedatives and tranquilizers, and 
drugs not under international control. 
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Drug seizure rates vary by region, and Appendix B reveals that the highest seizure rates 

are within North America, followed by South America. The high seizure rates in North 

America, 1,154,000 kg, reflect high seizure rates in the Mexico. The high seizure rates in 

Mexico and South America relative to the rest of the world reflects the fact that these are 

major source and transit areas5. North Africa and the Near and Middle East, have the next 

highest seizure rates, with an average of 96,000 kg and 91,000kg, respectively. All other 

sub-regions have averages lower than 55,000 kg.  

 

Independent Variables 

The primary independent variable of interest is United States’ foreign aid 

spending. This is available on US AID website, and includes all non-military US foreign 

assistance spending in constant US-Dollars from 1946 to 2010 for 188 countries.  

Figure 1 below shows foreign aid spending by selected categories (see Appendix 

C for a comprehensive list of categories). The Economic Support Fund (ESF) was chosen 

as a category because spending targets initiatives aimed at capacity and institution 

building, democracy and governance, counternarcotics and economic growth (USAID, 

2009). Narcotics control programs seek to strengthen weak or corrupt law enforcement 

institutions to combat drug trafficking (USAID, 2009). Security spending serves as a 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5  In response to this high volumes the U.S. started the Merida Intiative and Plan Colombia. 
Merida Initiative is a joint initiative between the United States and Mexico that started in 2008. 
The primary aim is to reduce organized crime and drug trafficking through capacity building and 
enforcement training (US State Departmenta, 2012a). Plan Colombia is a similar collaboration 
between the governments of the United States and Colombia. U.S. assistance was intended to 
fund efforts related to: interdiction, counter-narcotics operations, government capacity building 
and human rights promotion, Colombian national police training and alternative economic 
development (US State Department, 2000). 
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complement to other counternarcotic efforts by strengthening security forces with the 

ultimate goal of reducing instability. “Other” programs include: food security, health, 

education, Peace Corps and Millennium Challenge Corporation.  ESF received 

approximately 25 percent of total foreign aid during this period, or a total of $21.6 

billion. Narcotics Control efforts received approximately 7 percent of the total foreign aid 

budget, receiving approximately $6.27 billion. Non-military security spending accounts 

for approximately 12 percent of the budget, or $10.4 billion, and the remaining 55 

percent ($47.7 billion) is divided among other programs.  

 
Figure 1. Average Non-Military US Foreign Aid by Program, 2006-2009 

 

 
 
 

Economic Support Fund Narcotics Control
Non-military Security Other

Source: USAID, available online
Figure: Davis, 2013

2006-2009
US Foreign Aid Average Spending by Program Area
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Figure 2 below shows the average distribution of U.S. foreign aid by sub-region. The 

Near and Middle East region receives the highest average, $520 million, consistent with 

the U.S. military involvement in the region. 

Figure 2. US Foreign Aid by Sub-region , 2006-2009 

 

 

Figure 3 below shows the distribution of drug seizure rates by total U.S. foreign aid. Not 

surprisingly given recent U.S. military involvement in the countries, Iraq and Afghanistan 

receive the largest foreign aid payments. The highest seizure rates are in Latin America, 

Bolivia, Mexico and Colombia, likely due to the fact that these are source and transit 

countries. 
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Figure 3. Drug Seizures and US Foreign Aid 

 

 
 

 

Further, it is anticipated, that seizure rates and the impact of foreign aid will vary 

dramatically by country characteristics such as GDP, foreign direct investment, 

institutional strength, corruption, agriculture’s share of the economy and unemployment. 

Controls for macro-economic, institutional and demographic characteristics were drawn 

from the World Bank’s World Development Indicators (WDI) dataset. Countries that did 

not appear in all datasets were excluded. Appendix D presents the variables and sources.  
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V. ESTIMATION RESULTS 

The results for a panel fixed effects model with both Driscoll-Kraay standard 

errors (D-K), and the basic panel fixed effects model (FE) are presented in table 2.  While 

the basic panel fixed effect model serves as a useful first-step for examining the data, it 

does not account for autocorrelation and heteroskedasticity present in the dataset. The 

resulting biases and inconsistencies in the standard errors of the basic model limit the 

inferential value of the estimated results. As previously mentioned, to address this issue, 

the empirical literature suggests the use of Driscoll-Kraay standard errors.  

The results in table 2 below show that Driscoll-Kraay model specifications 

produce coefficient estimates of the same sign and similar magnitude as the basic model, 

however, the D-K results are more statistically significant.  
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Table 2. Determinants of Total Drug Seizure Rates: Driscoll-Kraay (DK) and 
Regular Fixed Effects (FE) 
Dependent Variable: Total Drug Seizure Rate    
 (1) 

D-K 
(2) 

D-K 
Includes 
Country 

Fixed 
Effects 

(3) 
D-K 

Includes 
Agric. 

Employ. & 
Unemploy. 

(4) 
FE 

Includes 
Year Fixed 

Effects 

(5) 
FE 

Includes 
Country 

Fixed 
Effects 

(6) 
FE 

Includes 
Agric. 

Employ. & 
Unemploy. VARIABLES 

Log Total 
Foreign Aid 

-9,770*** 
(925.1) 

-12,118*** 
(1,619) 

-12,679*** 
(3,403) 

-12,706* 
(3,639) 

-13,825* 
(7,369) 

-15,690* 
(8,175) 
  

Agriculture 
(%GDP) 

  5,412 
(5,460) 

  15,254 
(9,998) 

     
Unemployment   -1,998 

(1,740) 
 

  13,561 
(8,202)      

Country 
Controls 

No 
 

Yes Yes No Yes Yes 

Year Fixed 
Effects 

No 
 

No No Yes Yes Yes 

Constant 268,166*
** 

306,947**
* 

262,098** 293,562**
* 

325,996*** 94,456 

 (15,386) (22,990) (108,591) (99,718) (117,361) (101,671) 
       
Observations 540 370 210 667 370 210 
R-squared 0.0046 0.0161 0.0452 0.016 0.038 0.104 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 2006-
2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators for 2006-2009. 
Robust standard errors in parenthesis. “Country Controls” includes controls for GDP per capita, FDI, 
political stability and corruption. 
 
The results presented in column one in table 2 suggest that, not controlling for country 

specific characteristics, on average a 1 percent increase in total U.S. foreign aid will 

result in a 97.70 kilogram decrease in total seizure rates. When country characteristics 

such as GDP, FDI, political stability, and corruption are accounted for, as they are in 

column two, the results suggest that the decrease in total drug seizure rates increase to 

121.18 kilograms. It is worth noting that the coefficients on GDP, FDI and political 

stability, are all negative indicating a negative correlation, and the coefficient on 

corruption is positive, suggesting a positive correlation.  This suggests that as GDP, FDI 

and political stability increase, drug supply decreases, indicating the importance of 
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economic development and stability in shaping counternarcotic outcomes. The positive 

correlation between corruption and drug supply is consistent with previous research, 

highlighting the importance of good governance in affecting counternarcotic outcomes 

(e.g. Reuter, 2010; Keefer and Loayza, 2010). 

Column three represents estimates when unemployment levels and the share 

agriculture holds in the economy are included in the model. The results in column three 

indicate that a 1 percent increase in total U.S. foreign aid will result in a 126.79-kilogram 

decrease in total drug seizure rates. This suggests that an increase in the average level of 

U.S. foreign aid ($150 million) by 1 percent ($1.5 million), will likely result in seizure 

rates declining by 109.55 kilograms. When one considers that the magnitude of the 

estimate in column three represents less than one percent of the total average drug seizure 

rate, the practical significance comes into question due to the high cost for minimal 

results.  

Furthermore, as the average seizure rate per country is roughly 100,000 kilograms 

per year, this implies that the United States would have to spend approximately $1.4 

billion per year per country to clear the market of illicit drugs. This is approximately 10 

times the current average expenditure on foreign aid of $146 million. This is consistent 

with the literature that suggests that the current evidence on counternarcotic efforts may 

not justify the high costs of the programs (Reuter, 2010; Thoumi, 2010; Byrd, 2010; 

Mejía, 2010).  

  

Given the concentration of production in a few source countries (Thoumi, 2010; 

Byrd, 2010), and the variation in seizure rates across countries, evaluation of seizure rates 
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at the regional and sub-regional level is necessary. Appendix E.1 shows the results for 

total drug seizures by region and sub-region (see Tables 7-11). At the regional level, the 

results for the Americas and Asia, where most drug production occurs, are roughly 

comparable with the results in table 1, showing a negative correlation between foreign aid 

and seizure rates. In the Americas a one percent increase in foreign aid spending is 

expected to result in an 831.41-kilogram decrease in total drug seizure rates. Closer 

analysis at the sub-regional level shows that this relatively large magnitude is likely 

driven by outcomes in South America, but cautious interpretation is needed due to the 

small sample size.  

Overall, the results for Asia indicate a negative correlation between foreign aid 

and seizure rates. However, evaluation at the sub-regional level suggests mixed results 

with a positive relationship in Central Asia and the Transcaucasian Countries, the Near 

and Middle East, and South Asia; and a negative relationship in East and South-East 

Asia.  As with in the Americas, however, these estimates are of little inferential value due 

to the small sample sizes at the sub-regional level. The results for Africa and Europe are 

inconclusive, possibly due to involvement by European governments own supply-side 

strategies (EU Council, 2004) and the delayed response by the U.S. to trafficking in 

Africa (Savage and Shanker, 2012).  

 

This sweeping examination of the impact of total foreign aid on total seizure rates 

provides a good baseline for evaluating the impact of antidrug policies. However, as for 

instance Reuter (2010) shows, there are stark differences in illicit drug markets across 

drug categories. In order to capture variation across drug categories, Table 3 shows the 
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D-K results by drug category controlling for country characteristics, including 

unemployment and agricultures share of the GDP.  

 
Table 3. Determinants of Seizure Rates by Drug Group 
Dependent Variable: Total Drug Seizure Rate by Drug Category 
 

  

VARIABLES 

(1) 
Total 

Seizures 

(2) 
Cocaine 

(3) 
Cannabis 

(4) 
Opioids 

(5) 
Other 

Log Total Foreign Aid -10,955*** -9,756*** -3,133 779.5** -198.5 
 (3,056) 

 
(498.0) (3,373) (303.1) (158.7) 

Share of Employment in 
Agriculture 

-41,353** 
(15,836) 
 

-34,334** 
(14,896) 

-15,089** 
(5,884) 

309.5 
(236.8) 

211.3*** 
(58.66) 

 
Unemployment 11,863* 3,421 10,623*** -32.88 -329.8*** 
 (6,521) 

 
(5,841) (2,383) (258.6) (64.83) 

Country Controls 
 

Yes Yes Yes Yes Yes 

Constant 800,218*** 691,138*** 206,823** -7,019* -4,461** 
 (224,001) (169,670) (97,203) (3,741) (1,741) 
      
Observations 138 126 137 133 105 
R-squared 0.130 0.173 0.0700 0.0401 0.181 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 2006-
2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators for 2006-2009. 
Robust standard errors in parenthesis. “Country Controls” includes controls for FDI, GDP per capita, 
corruption and political stability.  
 
Column one in table 3 corresponds with column three in table 2. Column two shows the 

estimated effect of total U.S. foreign aid on total cocaine seizure rates. The results 

indicate that a 1 percent increase in total U.S. foreign aid would likely result in a 97.56 

kilogram decrease in cocaine seizures. This is consistent with estimates that do not 

include the agricultural share of GDP and unemployment (See Appendix E.2, Table 12). 

Although statistically significant, this decrease represents only 0.2 percent of average 

cocaine seizure rates, suggesting the practical significance is limited.  This result is 

consistent with previous research on the limited responsiveness of the cocaine market to 

counternarcotic efforts (Reuter, 2010; Mejía and Posada, 2010; Thoumi, 2010; Keefer 
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and Loayza, 2010). For example, Mejía and Posada (2010) found that high price agents 

receive along the cocaine supply chain induce agents to continue to participate in the 

illicit market despite government efforts to reduce participation.  

 Column three indicates that cannabis seizure rates decline by approximately 31.33 

kilograms when total U.S. foreign aid increases by 1 percent. However, as specified, the 

results are not statistically significant due to the large variation in observations, reflected 

by the large standard error. This estimate is also practically insignificant, reflecting only 

0.05 percent of the total average cannabis seizure rates. When unemployment is omitted 

from the model the practical significance remains low, but the coefficient results are 

significant at the 1 percent level (See Appendix E.2, Table 13). These suggest that a 1 

percent increase in total U.S. foreign aid will likely reduce cannabis seizures by 67.52 

kilograms. The discrepancy between column three in table 2 and the results shown in the 

appendix, are likely driven by sampling error due to missing unemployment data.  

 Surprisingly, column four shows that the coefficient on opioids seizure rates is 

positive. This suggests that opioid seizure rates will likely increase by approximately 

7.795 kilograms when total U.S. foreign aid increases by 1 percent. Although statistically 

significant at the 5 percent level, when one considers that the average annual opioid 

seizure rate is 8,846 kilograms, this change is practically insignificant. The statistical 

significance of the coefficient on opioid seizure rates did not increase with alternative 

specifications (see Appendix E.2, Table 14). These non-conclusive results are consistent 

with other findings that suggest high uncertainty with regards to the efficacy of 

counternarcotic efforts in Afghanistan and other opioid trafficking hubs (Reuter, 2010; 

Byrd, 2010).  
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 The results in column five suggest that a 1 percent increase in U.S. foreign aid 

will result in a 1.985 kilogram decrease in seizure rates for all other drug categories, 

including amphetamines, hallucinogens, sedatives and tranquilizers and drugs not under 

international control. This estimate is both statistically and practically insignificant, given 

the average seizure rate for this category is approximately 3,500 kilograms per year. The 

weak results found here, may reflect the low priority that U.S. counternarcotic efforts 

place on drugs in this category, relative to cocaine, cannabis and opioids (Buxton, 2010).  

 

 It was anticipated that foreign aid effectiveness would also vary depending on the 

foreign aid category. Thus, additional analysis sought to compare total drug seizure rates 

by foreign aid category. Analysis focused on the following categories: Economic Support 

Fund/Security Support Assistance (ESF), narcotics control programs, non-military 

security spending and ‘other’. Only when country controls, including the share of GDP in 

agriculture and unemployment, were omitted from the model specification, were the 

results statistically significant and negative (see Appendix E.3, Table 18).  This suggests 

a 219.16-kilogram decrease in drug seizures, when ESF spending increases by 1 percent. 

However, when controlling for country characteristics, the results for ESF were positive 

and insignificant.  

The results for Narcotics Control were positive, suggesting an increase in drug 

seizure rates as a result of increases in foreign aid. This increase may be due to a short-

term increase in seizure rates immediately following improved capacity, but will likely 

reverse as the deterrence effect kicks in.  The findings for security and other programs 

were negative, consistent with other findings related to total foreign aid. However, results 
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across categories were statistically insignificant, with large standard errors, indicating 

huge variation in programmatic effects (see Appendix E.3, Tables 16-21). This is 

consistent with the literature that shows that the effectiveness of foreign aid aimed at 

improving institutional capacity is highly dependent on existing conditions (Dollar and 

Kraay, 2002).  

 

VI. CONCLUSION 

 Despite countless government efforts to reduce the supply of illicit drugs, the 

efficacy of these efforts remains questionable. The results presented in this paper support 

the growing consensus surrounding the effectiveness of the ‘war on drugs’: that there is 

weak evidence that the efficacy and efficiency of U.S. counternarcotics efforts justify the 

high costs. Aware of the high risk that efforts to reduce drug supply in one region would 

likely lead to increases in other regions, I examined the responsiveness of the drug 

supplies around the globe to U.S. foreign aid spending. I find support for my hypothesis 

that increases in foreign aid spending reduces drug availability by relatively small 

amounts. In some instances, as in the case of opioids, foreign aid may also be 

counterproductive, leading to a small increase in drug availability. Regardless, the 

findings indicate that foreign aid might be an inefficient and ineffective mechanism for 

reducing drug availability.  

Despite the clear need for effective counternarcotic policy, the results of this 

paper further indicate that current policy is not implementing the correct mechanism for 

effectively combating the illicit drug trade. This paper shows that efforts to enhance 

institutional and legal capacity, and to provide economic alternatives to participants in the 



	   24	  

drug trade, have been costly without much change in drug availability.  This failure may 

reflect the findings of Burnside and Dollar (2002), that the effectiveness of foreign aid is 

largely dependent on existing institutional strength in recipient countries.   

Foreign aid spending is not exclusively aimed at counternarcotics efforts, and 

therefore, evaluation of effectiveness of foreign aid should not focus only on the drug 

outcomes. However, anti-drug efforts are a centerpiece to the U.S. strategic objective of 

achieving peace and security (USAID, 2009). Further, it is widely recognized that the 

destabilizing effects of the illicit drug markets, and the accompanying transnational 

crime, can hamper other strategic objectives of U.S. foreign aid efforts, including efforts 

to promote just and democratic governance.  

  For these reasons, it would be premature to suggest that the U.S. do away with all 

foreign aid programs aimed reducing the illicit drug market. However, taking the 

limitations of the current approach into consideration, policymakers might consider 

alternative or complementary approaches. One alternative approach to the illicit drug 

market could be policies aimed at reducing drug demand through prevention and 

treatment programs. Keefer and Loayza (2010) show that policies aimed at reducing 

demand lead to a decreased supply as profitability of the drug market declines.  

 This paper highlights the need for further research on the effectiveness on 

antidrug policies. Although data problems will likely persist due to the illicit nature of the 

drug market, research across longer time periods would improve the inferential value of 

the estimates. The short time period limits the sample size of analysis, particularly when 

examining sub-samples within the data (i.e. region, sub-region or drug category). The 

short time frame may also limits inference in three ways: it limits ability to detect longer-



	   25	  

term trends in the data; the timeframe is too short to detect possible lags in foreign aid 

effectiveness; and it is not possible to detect the impact of shifts in foreign aid. The 

ability to detect lags in effectiveness and the impact of shifts in foreign aid is crucial to 

better understanding the interaction between foreign aid and drug availability.  

 Further research is also required to develop a better instrumental variable for 

foreign aid, to address the challenge of endogeneity. It is possible that the key 

independent variable is affected by seizure rates. One can imagine a scenario in which the 

U.S. increased foreign aid to a country as a “reward” for increases in seizure rates. If this 

is the case, the assumption that foreign aid affects seizure rates is challenged, and the 

presence of endogeneity will bias the coefficient estimates6.  

Additionally, the data for this paper ended in 2009, and in the years since then 

there have been several major changes in drug patterns: an increase in trans-Atlantic 

cocaine trafficking from South America to Europe, via West Africa (UNODC, 2011b); 

increased trafficking through Central America, as the Mexican government have 

increased enforcement (Cave, Savage and Shanker, 2012); and several states in the U.S. 

have legalized consumption of cannabis (Duke, 2012). The first two shifts may simply 

represent short-term responses to stricter policies in other regions as has been seen 

before. But, if they represent more permanent shifts brought about by changes in 

technology and globalization, policymakers will require further research to make 

informed policy decisions.  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6	  An attempt was made to address this using a 2SLS model, however, the variables used 
to instrument foreign aid, UN Security Seats (Vreeland, Dreher, and Sturm, 2009) were 
weak.	  
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There is no doubt that destabilizing effects of illicit drug markets require policy 

intervention. Recognizing these pernicious effects, U.S. policymakers have dedicated 

vast resources to tackling the problem. This paper highlights the remaining uncertainty of 

the efficacy of current policy and the need for further research.  
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APPENDIX A 

Table 4. Drug Conversion Table 
Drug Group Drug Unit Equivalent in 

Grams 
Opiates Opium (raw and prepared) 0.3 

Opium (liquid) 0.3 
Opium (plant, capsule) 500 
Opium (poppy seed) 0.0001 
Heroin 0.03 
Morphine 0.1 
Methadone 0.025 
Other opiates 0.025 
Opiates (not defined) 0.1 

Coca/cocaine Cocaine (base and salts) 0.1 
 Coca leaf 10 
 Crack 0.1 
 Other coca type 0.1 
Cannabis Cannabis herb 0.5 
 Cannabis resin 0.135 
 Cannabis oil 0.3 
 Cannabis plant 100 
 Cannabis seed 0.01 
Amphetamine-type 
stimulants (ATS) 

Amphetamine 0.03 
Ecstacy (MDA, MDEA, MDMA) 0.1 
Non defined amphetamines 0.03 
Non defined psychotropic substances 0.01 
Methamphetamine 0.03 

Depressants Depressants (excluding Methaqualone) 0.01 
 GHB 0.1 
 Methaqualone 0.25 
Hallucinogens Not defined hallucinogens 0.1 
 LSD 0.00005 
Others Khat 200 
 Ketamine 0.025 
Source: UNODC, 2007 (“Notes on Illicit Drug Seizure Reports”) 
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APPENDIX B 
 

Figure 4. Average Total Drug Seizures by Sub-Region , 2006-2009 
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APPENDIX C 
 
Table 5. US Foreign Aid: A comprehensive break-down of the categories 
Category	   Administering	  

Agency	  
Description/Includes	  

ESF	  
Economic	  Support	  
Fund/Security	  Support	  
Assistance	  

USAID	   “ESF	  promotes	  U.S.	  economic	  and	  
political	  foreign	  policy	  interests	  by	  
financing	  economic	  stabilization	  
programs,	  supporting	  peace	  
negotiations,	  and	  assisting	  allies	  and	  
countries	  that	  are	  in	  transition	  to	  
democracy.”7	  

Narcotics	  Controls	  
Narcotics	  Control	   State	   • Andean	  Counterdrug	  Initiative	  

• International	  Narcotics	  Control	  and	  
Law	  Enforcement	  

Security	  
Department	  of	  Defense	  
and	  Security	  
Assistance	  

Other	   • Defense	  Health	  Program	  
• Drug	  Interdiction	  and	  Counter-‐Drug	  

Activities	  
• Operations	  and	  Maintenance,	  Army	  
• Overseas	  Humanitarian,	  Disaster,	  and	  

Civic	  Aid	  
Nonproliferation,	  Anti-‐
Terrorism,	  Demining	  
and	  Related	  

State	   	  

Other	  
Development	  
Assistance	  

USAID	   	  

Child	  Survival	  and	  
Health	  

USAID	  &	  
State*	  

	  

Food	  for	  Education	   USDA	   McGovern-‐Dole	  Intl	  Food	  for	  Education	  
&	  Child	  Nutrition	  Program	  

Global	  HIV/AIDS	  
Initiative	  

State	  	   	  

Migration	  and	  Refugee	  
Assistance	  

State	   • Migration	  and	  Refugee	  Assistance,	  
State	  

• United	  States	  Emergency	  Refugee	  and	  
Migration	  Assistance	  Fund	  

Millennium	  Challenge	  
Corporation	  

Other	   	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7	  http://transition.usaid.gov/about_usaid/PDACG100.pdf	  
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Other	  Active	  Grant	  
Programs	  

Other	   (See	  full	  manual)	  

Other	  Food	  Aid	  
Programs	  

USDA	   • Commodity	  Credit	  Corp,	  Export	  Loan	  
Program	  Account	  

• Economic	  Research	  Service	  
• Food	  Safety	  and	  Inspection	  Service	  
• Integrated	  Activities,	  National	  

Institute	  of	  Food	  and	  Agriculture	  
• National	  Forest	  System,	  Forest	  

Service	  
• Salaries	  and	  Expenses,	  Animal	  Plant	  

Health	  Inspection	  Services	  
• Salaries	  and	  Expenses,	  Foreign	  

Agricultural	  Service	  
Other	  State	  Assistance	   State	   • Democracy	  Fund	  

• Diplomatic	  and	  Consular	  Programs	  
• Educational	  and	  Cultural	  Exchange	  

Programs	  
• National	  Endowment	  for	  Democracy	  

Other	  USAID	  
Assistance	  

USAID	   • Assistance	  for	  Eastern	  Europe	  and	  	  
the	  Baltic	  States	  

• Assistance	  for	  Europe,	  Eurasia	  and	  	  
Central	  Asia	  (AEECA)	  

• Assistance	  for	  the	  Independent	  	  
States	  of	  the	  Former	  Soviet	  Union	  

• Capital	  Investment	  Fund	  of	  the	  USAID-‐	  
Recovery	  Act	  

• Capital	  Investment	  Fund	  
• Civilian	  Stabilization	  Initiative	  
• Complex	  Crisis	  Fund	  
• Development	  Credit	  Authority	  
• Foreign	  National	  Employees	  	  

Separation	  Liability	  Fund	  
• Gifts	  and	  Contributions,	  	  

Inter-‐American	  Foundation	  
• HIV/AIDS	  Working	  Capital	  Fund	  
• International	  Disaster	  and	  Famine	  	  

Assistance	  
• Operating	  Expenses	  
• Operating	  Expenses,	  Office	  of	  	  

Inspector	  General	  
• Payment	  to	  the	  Foreign	  Service	  	  

Retirement	  and	  Disability	  Fund	  
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• Property	  Management	  Fund	  
• Transition	  Initiatives,	  International	  	  

Assistance	  Program	  
• Working	  Capital	  Fund,	  International	  	  

Assistance	  Program	  
Peace	  Corps	   	   	  
Title	  I	   USDA	   Food	  Aid,	  Public	  Law	  480	  Program	  

Account	  
Title	  II	   USDA	   Food	  Aid,	  Public	  Law	  480	  Grants,	  and	  

Commodity	  Credit	  Corporation	  
Source:	  USAID,	  2011.	  	  
	  
*	  Beginning	  in	  2008,	  funding	  for	  Child	  Survival	  and	  Health	  is	  appropriated	  through	  
the	  new	  Global	  Health	  and	  Child	  Survival	  Account	  under	  the	  Department	  of	  State	  
	   	  



	   32	  

 
APPENDIX D 

 
Table 6. Variable Descriptions and Sources 
Variable Short 

form 
Source Description Notes  

Seizure Rates 
in Kilograms 
 

Total 
seizures 

UNODC (2011) Drug 
seizures   

Data unit 
standardized 
(kg) using 
report notes  

U.S. Foreign 
Aid 

Foreign 
Aid 

U.S. Government 
Database (USAID) 

Non-
Military Aid  

Data 
transformed to 
log form 

Gross 
Domestic 
Product  
 

GDP  World Bank (2009)  Current USD 

Control of 
Corruption 
 

Wbgi_cce  World Bank (2009) Estimate  

Political 
Stability 
 

Wbgi_pse World Bank (2009) Estimate  

Foreign Direct 
Investment 
 

Wdi_fdi World Bank (2009) Net Inflows, 
% of GDP 

 

Agriculture, 
share of GDP 
 

NV_AGR_
TOTL_ZS 

World Bank (2009) Value 
Added, % 
GDP 

 

Unemployment SL_UEM_
TOTL_ZS 

World Bank (2009) % of total 
labor force 

 



	   33	  

APPENDIX E.1 
Determinants of Total Drug Seizures by Region and Sub-Region  

 
 

Table 7. Determinants of Total Drug Seizure Rates by Region 
Dependent Variable: Total Drug Seizure Rate  
VARIABLES (1) 

Africa 
(2) 

Americas 
(3) 

Asia 
(4) 

Europe 
Log Total Foreign Aid 11,923*** -83,141*** -14,643*** -724.8 
 (2,665) (8,882) (3,389) (2,178) 
Agriculture (%GDP) -72,819*** 30,701*** 191.6 -2,361*** 
 (8,478) (9,699) (7,004) (526.6) 
Unemployment 62,117*** -27,388** -45,359*** 2,117** 
 (13,966) (13,243) (6,037) (843.2) 
Country Controls Yes Yes Yes Yes 
Constant 4,574 1.760e+06*** 880,183*** 42,450* 
 (77,286) (256,046) (114,493) (23,128) 
     
Observations 22 54 48 83 
R-squared 0.870 0.141 0.486 0.103 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 
2006-2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators 
for 2006-2009. Robust standard errors in parenthesis. “Country Controls” includes controls for 
FDI, GDP per capita, corruption and political stability.  
 
 
 
 

Table 8. Determinants of Total Drug Seizure Rates by Sub-Region: Africa 
Dependent Variable: Total Drug Seizure Rate  
VARIABLES (1) 

East Africa 
(2) 

North Africa 
(3) 

Southern Africa 
(4) 

West & Central Africa 
Log Total Foreign Aid -9,828 -4,992 -4,552 -1,231 
 (12,459) (13,194) (17,197) (816.5) 

 
Country Controls Yes Yes Yes Yes 
     
Constant 258,110 -145,714 748,025** -13,786* 
 (195,877) (230,203) (287,957) (8,068) 
     
Observations 18 15 18 38 
R-squared 0.236 0.653 0.523 0.909 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 
2006-2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators 
for 2006-2009. Robust standard errors in parenthesis. “Country Controls” includes controls for 
FDI, GDP per capita, corruption and political stability.  
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Table 9. Determinants of Total Drug Seizure Rates by Sub-Region: Americas 

Dependent Variable: Total Drug Seizure Rate   
VARIABLES (1) 

Caribbean 
(2) 

Central America 
(3) 

South America 
(4) 

North America 
Log Total Foreign Aid 24,018 -1,237 -285,355*** - 
 (15,055) (6,089) (72,610) 

 
 

Country Controls 
 

Yes Yes Yes - 

Constant 82,830 -128,942 5.240e+06*** - 
 (138,223) (214,486) (1.031e+06)  
     
Observations 20 20 35 n/a 
R-squared 0.707 0.201 0.211 n/a 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 
2006-2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators 
for 2006-2009. Robust standard errors in parenthesis. “Country Controls” includes controls for 
FDI, GDP per capita, corruption and political stability.  
 

 
 
 

Table 10. Determinants of Total Drug Seizure Rates by Sub-Region: Asia 
Dependent Variable: Total Drug Seizure Rate  

VARIABLES 

(1) 
Central Asia & 
Transcaucasian 

Countries 

(2) 
East and South 

East Asia 

(3) 
Near & Middle 

East 

(4) 
South Asia 

Log Total Foreign Aid 13,726*** -2,282*** 48,546*** 16,381*** 
 (4,778) (829.6) (15,119) (6,209) 

 
Country Controls Yes Yes Yes Yes 
     
Constant -341,313*** 107,761*** -1.176e+06*** -259,798** 

 (96,856) (23,018) (358,727) (127,231) 
     

Observations 24 35 32 13 
R-squared 0.336 0.0815 0.772 0.905 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 
2006-2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators 
for 2006-2009. Robust standard errors in parenthesis. “Country Controls” includes controls for 
FDI, GDP per capita, corruption and political stability.  
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Table 11. Determinants of Total Drug Seizure Rates by Sub-Region: Europe 

Dependent Variable: Total Drug Seizure Rate  

VARIABLES 
(1)  

East Europe 
(2) 

Southeast Europe 
(3) 

Central & West Europe 
Log Total Foreign Aid 3,217 -5,180* -2,979* 

 (16,836) (2,972) (1,755) 
Country Controls Yes Yes Yes 
    
Constant -144,753 90,072* 85,265*** 

 (255,475) (51,743) (17,985) 
    

Observations 12 26 53 
R-squared 0.223 0.346 0.172 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 
2006-2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators 
for 2006-2009. Robust standard errors in parenthesis. “Country Controls” includes controls for 
FDI, GDP per capita, corruption and political stability.  
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APPENDIX E.2 
Determinants of Drug Seizure Rates by Drug Category 

 
Table 12. Determinants of Cocaine Seizure Rates 
Dependent Variable: Cocaine Seizure Rates   

VARIABLES (1) 

(2) 
Includes 
Country 
Controls 

(3) 
Includes 

Agriculture 
(%GDP) 

 
(4) 

Includes 
Unemployment  

Log Total Foreign Aid -5,049*** 
(1,369) 

-8,057*** 
(989.2) 

-8,783*** -8,698*** 

 

(1,144) 
 

(1,838) 

Agriculture (% GDP) 

  

1,770 
(1,970) 

1,270 
(3,335) 

   
 

Unemployment 
  

 -4,540*** 

   

 (752.5) 
 

Country Controls No Yes Yes Yes 
     
Constant 126,849*** 175,668*** 172,424 232,026*** 

 
(19,962) (12,872) (27,639) (55,573) 

    
 

Observations 440 299 272 192 
R-Squared 0.00349 0.00886 0.0101 0.0182 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 
2006-2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators 
for 2006-2009. Robust standard errors in parenthesis. “Country Controls” includes controls for FDI, 
GDP per capita, corruption and political stability.  
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Table 13. Determinants of Cannabis Seizure Rates 
Dependent Variable: Cannabis Seizure Rates   

VARIABLES (1) 

(2) 
Includes 
Country 
Controls  

(3) 
Includes 

Agriculture 
(%GDP) 

 
(4) 

Includes 
Unemployment 

Log Total Foreign Aid -5,606*** -5,581*** -6,752*** -3,064 
 (1,223) (1,103) (1,103) 

 
(2,817) 

Agriculture (%GDP)   65.37 
(5,884) 
 

3,694 
   (4,591) 

Unemployment    2,477*** 
    

 
(818.9) 

Country Countrols No Yes Yes Yes 
     
Constant 157,323*** 144,069*** 165,498*** 44,324 
 (23,506) (18,207) (19,290) (67,526) 
     
Observations 510 347 313 207 
R-squared 0.00258 0.0150 0.0155 0.0319 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 
2006-2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators 
for 2006-2009. Robust standard errors in parenthesis. “Country Controls” includes controls for FDI, 
GDP per capita, corruption and political stability.  
 
Table 14. Determinants of Opioid Seizure Rates 
Dependent Variable: Opioid Seizure Rates   

VARIABLES (1) 

(2) 
Includes 
Country 
Controls 

(3) 
Includes 

Agriculture 
(%GDP) 

 
(4) 

Includes 
Unemployment 

Log Total Foreign Aid 172.2 328.7 368.1 73.81 
 (427.5) (403.7) (435.3) 

 
(465.9) 

Agriculture (%GDP)   -160.4 -533.4*** 
   (309.1) 

 
(201.2) 

Unemployment    -560.6* 
    (297.0) 
     
Country Controls No Yes Yes 

 
Yes 

Constant 6,637 -1,837 -264.9 10,914 
 (9,784) (7,563) (7,159) (7,760) 
     
Observations 437 296 270 188 
R-squared 1.21e-05 0.00473 0.00520 0.0557 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 
2006-2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators 
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for 2006-2009. Robust standard errors in parenthesis. “Country Controls” includes controls for FDI, 
GDP per capita, corruption and political stability.  
 
Table 15. Determinants of Other Drug Seizure Rates 

Dependent Variable: Other Drug Seizure Rates  

VARIABLES (1) 

(2) 
Includes 
Country 
Controls 

(3) 
Includes 

Agriculture 
(%GDP) 

 
(4) 

Includes 
Unemployment 

Log Total Foreign Aid -611.3 -2,475*** -2,245*** -3,217*** 
 (736.9) (654.2) (257.8) (303.0) 
Agriculture (%GDP)   -158.3 -724.9 
   (153.7) (1,200) 

 
Unemployment    695.7 
    (2,645) 

 
Country Controls No Yes Yes 

 
Yes 

Constant 13,320 2,093 16,038** -51,328 
 (11,593) (9,949) (4,116) (34,132) 
     
Observations 284 190 171 138 
R-squared 0.000306 0.106 0.116 0.153 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 
2006-2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators 
for 2006-2009. Robust standard errors in parenthesis. “Country Controls” includes controls for FDI, 
GDP per capita, corruption and political stability. “Other Drugs” refers to amphetamines, 
hallucinogens, tranquilizers and sedatives, and drugs not under international control. 
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APPENDIX E.3 

Determinants of Drug Seizure Rates by Foreign Aid Type  
 
 

Table 16. Determinants of Seizure Rates by Foreign Aid Program Type 
Dependent Variable: Total Drug Seizure Rate by Foreign Aid Program Type 

 
  

VARIABLES 

(1)  
Log Total 

Foreign Aid 

(2)  
Log Economic 
Support Fund 

(3)  
Log Narcotics 

Control 

(4)  
Log Security 

Aid 

(5)  
Log Other 

Foreign Aid 
Log Total Foreign Aid -12,679***     
 (3,403)     
Log Economic Support 
Fund 

 4,776 
(8,499) 

   

     
Log Narcotics Control 
Aid 

  1,043 
(9,202) 

  

     
Log Security Foreign Aid    -3,294  
    (7,060)  
Log Other Foreign Aid     -902.6 
     (2,883) 
Share of Employment in 
Agriculture 

5,412 
(5,460) 

15,875 
(17,130) 

22,610*** 
(6,137) 

9,353*** 
(2,800) 

5,782 
(5,600) 

 
Unemployment -1,998 -7,602* -14,768 -6,312*** -2,567 
 (1,740) (4,077) (10,459) (1,860) (1,916) 

 
Country Controls Yes Yes Yes Yes Yes 
      
Constant 262,098** 324,699 254,411* 184,052** 90,372 
 (108,591) (223,814) (133,562) (83,873) (100,212) 
      
Observations 210 87 94 138 205 
R-squared 0.0452 0.0393 0.0415 0.0275 0.0357 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 2006-
2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators for 2006-2009. 
Robust standard errors in parenthesis. “Country Controls” includes controls for FDI, GDP per capita, 
corruption and political stability.  
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Table 17. Determinants of Total Drug Seizure Rates by Total Foreign Aid 
Dependent Variable: Total Drug Seizure Rate   

VARIABLES (1) 

(2) 
Includes 
Country 
Controls 

(3) 
Includes 

Agriculture 
(%GDP) 

 
(4) 

Includes 
Unemployment 

Log Total Foreign Aid -9,770*** -12,118*** -14,230*** -12,679*** 
 (925.1) (1,619) (1,729) (3,403) 
Agriculture (%GDP)   -197.7 5,412 
   (449.5) (5,460) 
Unemployment    -1,998 
    (1,740) 
Country Controls No Yes Yes Yes 
     
Constant 268,166*** 306,947*** 358, 771*** 262, 098*** 
 (15,386) (22,990) (20,981) 108,591 
     
Observations 540 370 330 210 
R-squared 0.0046 0.0161 0.0170 0.0452 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 
2006-2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators 
for 2006-2009. Robust standard errors in parenthesis. “Country Controls” includes controls for FDI, 
GDP per capita, corruption and political stability.  
 
Table 18. Determinants of Total Drug Seizure Rates by Economic Support 
Fund Spending 

Dependent Variable: Total Drug Seizure Rate    

VARIABLES (1) 

(2) 
Includes Country 

Controls 

(3) 
Includes 

Agriculture 
(%GDP) 

 
(4) 

Includes 
Unemployment 

Log Economic Support Fund -21,916*** 2,775 7,774 4,776 
 (10,146) (2,368) (4,750) (8,499) 
Agriculture (%GDP)   3,212 15,875 
   (4,564) (17,130) 
Unemployment    -7,602* 
    (4,077) 
Country Controls No Yes Yes Yes 
     
Constant 511,574*** 192,218*** 72,223 324,699 
 (161,680) (28,711) (153,130) (223,814) 
     
Observations 255 175 158 87 
R-squared 0.0245 0.0104 0.0114 0.0393 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 
2006-2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators 
for 2006-2009. Robust standard errors in parenthesis. “Country Controls” includes controls for FDI, 
GDP per capita, corruption and political stability.  
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Table 19. Determinants of Total Drug Seizure Rates by Narcotics Control 
Spending 
Dependent Variable: Total Drug Seizure Rate   

VARIABLES (1) 

(2) 
Includes 
Country 
Controls 

(3) 
Includes 

Agriculture 
(%GDP) 

 
(4) 

Includes 
Unemployment 

Log Narcotics Control 379.7 444.3 -447.0 1,043 
 (4,248) (3,424) (3,928) (9,202) 
Agriculture (%GDP)   679.8 22,610*** 
   (1,798) (6,137) 
Unemployment    -14,768 
    (10,459) 
Country Controls No Yes Yes Yes 
     
Constant 198,514*** 258,542*** 278,146*** 254,411* 
 (42,497) (50,153) (72,794) (133,562) 
     
Observations 228 147 134 94 
R-squared 9.88e-06 0.0135 0.0117 0.0415 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 
2006-2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators 
for 2006-2009. Robust standard errors in parenthesis. “Country Controls” includes controls for FDI, 
GDP per capita, corruption and political stability.  
 

Table 20. Determinants of Total Drug Seizure Rates by Non-military Security 
Spending 

Dependent Variable: Total Drug Seizure Rate  

VARIABLES (1) 

(2) 
Includes 
Country 
Controls 

(3) 
Includes 

Agriculture 
(%GDP) 

 
(4) 

Includes 
Unemployment 

Log Security Spending 360.6 -3,054 -2,994 -3,294 

 
(2,017) (3,095) (3,400) (7,060) 

Agriculture (%GDP) 
  

-348.5 9,353*** 

   
(1,473) (2,800) 

Unemployment 
   

-6,312*** 

    
(1,860) 

Country Controls No Yes Yes Yes 
     
Constant 98,010*** 161,098*** 181,009** 184,052** 

 
(26,960) (49,812) (76,343) (83,873) 

     Observations 321 236 212 138 
R-squared 2.74e-05 0.00600 0.00532 0.0275 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 
2006-2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators 
for 2006-2009. Robust standard errors in parenthesis. “Country Controls” includes controls for FDI, 
GDP per capita, corruption and political stability. 
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Table 21. Determinants of Total Drug Seizure Rates by Other Foreign Aid 
Spending  

Dependent Variable: Total Drug Seizure Rate  

VARIABLES (1) 

(2) 
Includes 
Country 
Controls 

(3) 
Includes 

Agriculture 
(%GDP) 

 
(4) 

Includes 
Unemploym

ent 
Log Other Foreign Aid -2,157 -394.0 -886.7 -902.6 
 (1,831) (472.1) (770.7) (2,883) 
Agriculture (%GDP)   -104.6 5,782 
   (497.4) (5,600) 
Unemployment    -2,567 
    (1,916) 
Country Controls Yes Yes Yes Yes 
     
Constant 143,344*** 124,797*** 148,562*** 90,372 
 (38,297) (19,755) (22,686) (100,212) 
     
Observations 526 360 322 205 
R-squared 0.000323 0.00943 0.00916 0.0357 

Notes: *** p<0.01; **p<0.05; *p<0.10. Calculations based on UNODC Drug Seizure Data from 
2006-2009, US Foreign Aid Data for 2006-2009, and World Bank World Development Indicators 
for 2006-2009. Robust standard errors in parenthesis. “Country Controls” includes controls for 
FDI, GDP per capita, corruption and political stability.  
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