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How does the DEA’s drug enforcement policy affect the macroeconomy? Illegal drug use has enormous negative externalities that presumably affect the economy at large. This paper examines the effect of DEA drug interdiction on the unemployment rate using a two-stage least squares model where the endogenous variable is the number of drug exhibits submitted to DEA labs for cocaine, methamphetamine, heroin and cannabis. Many studies find endogeneity between drug use and unemployment DeSimone (2015), Casal et. al (2020), Buchmueller and Zuvekas (1998), MacDonald and Pudney (2000), French et. al (2001). I extend the two-stage analysis by dividing up the instruments into those correlated with criminal activity and those correlated with enforcement activity and I find a positive statistically significant effect on unemployment where criminal instruments are used and a negative statistically significant effect on unemployment where enforcement instruments are used. That is, criminal drug activity raises the unemployment rate and DEA drug interdiction lowers the unemployment rate. Finally, using the two-stage least squares approach with the difference of cocaine, methamphetamine and heroin exhibits corrects for omitted variables bias in the unemployment model and gives a statistically significant Phillips curve and a much more statistically significant fed funds rate.
The Data:
I gathered the yearly unemployment rate, government expenditure, fed funds effective rate, GDP deflator from the St. Lois Federal Reserve and trade balance from Macrotrends. As a measure of drug activity the number of exhibits of cocaine, methamphetamine, heroin and cannabis were aggregated to yearly totals from 1981-2021 using the DEA System to Retrieve Drug Evidence (STRIDE) for years 1981-2009 and the public use data from the DEA Laboratory Information Management System (LIMS) for years 2010-2021 on the DEA website. For the STRIDE data duplicates and observations in U.S. territories and those without a listed state were dropped. Criminal instruments are only available for cocaine for the years 1986-2021 and were the one-year lag of the first three principal components from temperature series from Bogota, Cali Alfonso, Jose Maria Cordova, Matecana, Palonegro, Benito, and Yariguies in Colombia gathered from the National Centers for Environment Information where regression imputation was used to replace a few missing values. The Ramsy reset test for the temperature regressions did not indicate there was a problem with omitted variables from the regressions for the temperature series that were used to replace the missing values. Amemiya (1966) suggests using principal components in two-stage least squares as a method to reduce bias and increase the number of degrees of freedom.  For enforcement instruments I use the number of DEA special agents gathered from the DEA website and the ratio of Republican members to total members of the U.S. House of Representatives. Since all spending bills start in the house of Representatives the makeup of the house is likely to affect law enforcement funding and policy, making it a reasonable instrument for this estimation. A neutral instrument of trend is also employed. All variables except the instruments were then differenced to form stationary series.
The Model: 
The unemployment model is given as follows:

Where ΔU is the difference in the unemployment rate, ΔY is real GDP growth, ΔFed is fed funds rate growth, Δπ is GDP deflator growth, ΔGov is government expenditure growth, ΔBal is trade balance growth and ΔDrug is the difference of exhibits of cocaine, methamphetamine, heroin or cannabis submitted to DEA labs. Note that ΔDrug is endogenous so the reduced form equation for ΔDrug is:

Where is the set of instruments which are the first three principal components of temperature and trend for the criminal instruments for cocaine and the number of special agents, the ratio of the number of Republican members to total members in the U.S. house of Representatives and trend for the enforcement instruments. Limited Information Maximum Likelihood estimation is used to minimize the impact of weak instruments.








The Results:
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	D.rgdp
	-0.00291***
	-0.00312***
	-0.00241***
	-0.00136
	-0.00358***
	-0.00315***

	
	(0.000538)
	(0.000689)
	(0.000780)
	(0.00106)
	(0.000863)
	(0.000671)

	D.deflator
	-0.154
	-0.147
	-0.271+
	-0.427**
	-0.387*
	-0.252

	
	(0.124)
	(0.153)
	(0.180)
	(0.214)
	(0.223)
	(0.179)

	D.fedfund
	-0.142**
	-0.147*
	-0.220**
	-0.234**
	-0.0881
	-0.147**

	
	(0.0645)
	(0.0793)
	(0.0982)
	(0.0973)
	(0.0975)
	(0.0737)

	D.govexp
	0.00138***
	0.00131***
	0.00132***
	0.00188***
	-0.000127
	0.00131***

	
	(0.000330)
	(0.000394)
	(0.000445)
	(0.000504)
	(0.001000)
	(0.000385)

	D.trdbal
	-1.52e-13
	6.59e-13
	-1.05e-12
	5.39e-13
	-1.49e-12
	-1.87e-12

	
	(1.49e-12)
	(1.64e-12)
	(2.07e-12)
	(2.00e-12)
	(2.26e-12)
	(2.55e-12)

	D.cocaine
	
	0.000424**
	-0.000365*
	
	
	

	
	
	(0.000189)
	(0.000216)
	
	
	

	D.meth
	
	
	
	-0.000737**
	
	

	
	
	
	
	(0.000370)
	
	

	D.heroin
	
	
	
	
	-0.00176*
	

	
	
	
	
	
	(0.00103)
	

	D.cannabis
	
	
	
	
	
	-0.000361

	
	
	
	
	
	
	(0.000402)

	Constant
	0.860***
	1.070***
	0.893**
	0.847**
	1.877***
	1.088***

	
	(0.263)
	(0.291)
	(0.354)
	(0.349)
	(0.702)
	(0.392)

	Observations
	40
	35
	40
	40
	40
	40

	R-squared
	0.880
	0.840
	0.744
	0.750
	0.710
	0.816

	Adjusted R-squared
	0.862
	0.805
	0.697
	0.704
	0.658
	0.782

	F
	49.65
	20.17
	14.66
	15.16
	13.02
	19.95

	Standard errors in parentheses
	
	
	
	

	+p<0.15 *p<0.10 **p<0.05 ***p<0.01



Equation one is the standard unemployment regression. Equation 2 is the regression where cocaine is endogenous and the instruments are the criminal instruments correlated with the supply of cocaine. That is, the one year lag of the first three principal component scores from temperature data in Colombia. Equation three is the regression where cocaine is endogenous and the instruments are the law enforcement instruments. The effect on unemployment is statistically significant and negative and treating the difference in cocaine exhibits as endogenous corrects for omitted variables bias in the unemployment regression particularly the Phillips curve is now significant at the <0.15 level and the fed funds rate is now significant at the <0.05 level. Equation four treats methamphetamine exhibits as endogenous and the effect on the difference in unemployment is negative and statistically significant at the <0.05 level and the Phillips curve is significant at the <0.05 level. The coefficient on real GDP growth becomes statistically insignificant in equation four evidence that real gdp and unemployment are endogenous. Equation five treats heroin as endogenous and again the effect on unemployment is negative and statistically significant at the <0.10 level and the Phillips curve at the <0.10 level. 
For equation 1 a Ramsey reset test rejects the null that the equation has no omitted variables at a p=0.021. For equations two through four a Ramsey reset test fails to reject the null at all traditional levels of significance and for equation five the null is rejected at p=0.133. Indicating that the models with endogenous drugs are a better model specification than the standard unemployment model.
 None of the regressions indicate a problem with overidentifying restrictions and while the instruments are weak the Anderson Canon statistic rejects the null of underidentification right at the level of p=0.05 for all regressions except heroin and rejects the null at a p<0.10% for heroin.
The effect of Cannabis is negative and insignificant. There is a correlation issue with overidentification of Cannabis.
These results show that care should be taken when choosing a set of instruments as the criminal and enforcement aspect of the data may have different results in the macroeconomic variable of interest. Unemployment is affected differently by the criminal side than it is by the enforcement side. Criminal instruments result in a reduced form model that positively affects unemployment while the enforcement side lowers the unemployment rate. Drug crime is different from regular crime in this aspect. Future research on appropriate criminal instruments for methamphetamine, heroin and cannabis are likely to yield similar results if instruments correlated with the criminal activity can be found.  Drugs have massive externalities, DEA interdiction certainly has an effect on the macro economy and when law enforcement policy as it relates to cocaine, methamphetamine and heroin at the federal level lowers the unemployment rate by quite a large amount. Policy makers should take into account that drug interdiction does matter and it can have large effects on macroeconomic variables like the unemployment rate.
