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Introduction
 Cost of methamphetamine in the United States estimated to be $23.4 

billion (RAND 2009).

 Meth is the number one drug problem cited by law enforcement 

officials (NACO 2007).

 Substantial burden on healthcare facilities, county jails, and state and 

federal penitentiaries (Gonzales 2006; NACO 2006).

 Taxpayers bear significant medical and dental costs associated with 

incarcerated meth users (Sullivan 2006).

 Important to understand whether interventions aimed at decreasing 

meth use have a causal impact on consumption.

“In 2005 Montana had one of the highest rates of methamphetamine use in the country, and all 
of the problems that go with it…An aggressive public awareness campaign was the answer.”

-The Economist



 Primarily three methods to decreasing drug use:

 Enforcement
 Supply-side government interventions.

 Treatment
 Demand-side interventions that aim to reduce use and rehabilitate current users.

 Prevention
 Raise awareness and provide information through education programs, community 

action, and anti-drug campaigns.

 Montana Meth Project

 Prevention program

 Utilizes a graphic advertising component

 Goal:  Educate Montana’s youth about the harmful consequences of meth 
use.

 When accounting for a preexisting downward trend in meth use, the 
Montana Meth Project has had no discernable impact on meth use.

Introduction 



 Cunningham and Liu (2003)

 Analyze three regulations that targeted the production of ephedrine 

and pseudoephedrine in forms used commonly in large-scale 

clandestine laboratories, the source of most meth in the U.S.

 Analyze the Comprehensive Methamphetamine Control Act aimed at 

the distribution of products (e.g. various sinus and cold medicines) 

that included ephedrine in combination with other active medicinal 

ingredients.

 Legislation had temporary effects on meth-related hospital admissions

 Cunningham and Liu (2005)

 Legislation aimed at small-scale producers had no impact on meth-

related arrests, while regulations that targeted large-scale producers 

had temporary effects.

Background:  Supply-side Interventions 



 Dobkin and Nicosia (2009) analyze a DEA intervention in 1995 that 

shut down two large suppliers that were providing over 50% of the 

precursors used nationally to produce methamphetamine.

 Immediate and large decreases in hospital and treatment admissions, 

meth use among arrestees, and felony meth arrests.

 Within 18 months, admissions and arrests returned to their original 

levels.

 Reuter and Caulkins (2003)

 Quantification of supply-side interventions is needed because they are 

likely quite costly.

 Regulatory burdens are large.

 Limit the range of products available for therapeutic use

Background:  Supply-Side Interventions 



 Alternative programs, such as the Montana Meth Project (MMP), target 
consumers.

 MMP campaign

 Largest advertiser in Montana

 61,000 TV ads

 50,000 radio ads

 139,000 print impressions (e.g. high school newspapers)

 1,764 billboards

 Evaluation of the campaign suggests the ads reach 70-90% of the state’s teenage 
population three times per week.

 MMP funding

 2005-2007:  $25 million private investment by Siebel Foundation

 2007:  $2 million from MT legislature and $1.5 million of federal funding

 Today:  Financed through combination of private, state, and federal dollars

 Annual operating budget ≈ $2.5 million

Background:  A Demand-Side Intervention 



Meth Project Ads 



Meth Project Ads 



 Montana Youth Risk Behavior Surveys (1999-2009)

 National Youth Risk Behavior Surveys (1999-2007)

 Conducted every other year by the Centers for Disease Control and 

Prevention (CDC).

 Designed to gather information on youth activities that influence health.

 Alcohol, tobacco, and drug use

 Daily eating behaviors

 Physical exercise

 School environment (e.g. theft, fighting, drugs)

 TV watching

 Student demographic characteristics.

Data 



 Dependent variable of interest:

 Dummy variable for having ever used meth.

 Independent variables:

 Standard demographic characteristics:

 Age, sex, race, grade

 Proxies for individual preferences, personality, and risk preference:

 Depression

 Tobacco, alcohol, marijuana, and other drug use

 TV watching

 Wear seat belt “often”

 Sports participation

 Ridden in car with drunk driver

 Resource classes at school

Data 



Empirical Strategy 
 Simple first-difference approach using Montana YRBS data.

 Rely on within-Montana variation in meth use to identify the effect of 

the MMP.

 Focus on meth use before and after the MMP campaign was 

implemented in 2005.

 The following equation is estimated:

Yit = α + Xitβ1 + β2AfterMMPt + εit                                    (1)

where i indexes the individual and t indexes the year.

-Y:  Dummy variable for having ever used meth.

-X:  Vector of individual characteristics.

-AfterMMP:  Dummy variable for post-MMP observations.

 β2 measures the impact of the MMP campaign on meth use.

 (1) is estimated with weighted least squares where age-by-race 

populations are used as weights.



 Equation (1) does not account for unobserved Montana-specific 

changes that may have influenced meth use.

 Utilize a control group that is plausibly uninfluenced by the MMP to 

control for unobservables.

 Augment MT  YRBS data with National YRBS data and estimate the 

following difference-in-difference (DD) equation:

Yist = α + Xistβ1 + β2MTst + β3AfterMMPt

+ β4(MTst × AfterMMPt) + Ssβ5 + εit                        (2)

where i indexes the individual, s indexes the state, and t indexes the year.

-Y, X, and AfterMMP:  Defined as before.

-MT:  Dummy variable for observation from Montana.

-S:  State fixed effects.

 β4 represents the DD estimate of the effects of the MMP on meth use.

Empirical Strategy 



Results:  Descriptive Statistics



Results:  Descriptive Statistics



 Key points from figures:

 Downward trend for Montana meth use is fairly smooth throughout 

sample time frame; this is contrary to what one would expect if the 

MMP has had a causal impact on meth use.

 Important to control for preexisting downward trends.

 Include linear trend variable in regressions.

Results:  Descriptive Statistics



Results:  Equation (1)
First-difference estimates

(1) (2) (3)

Controlling for 

Baseline Baseline Preexisting

Sample: Sample: Linear Trend:

1999-2009 1999-2009 1999-2009

Meth use

AfterMMP -0.058*** -0.041*** -0.009

(0.004) (0.003) (0.006)

Individual-

specific NO YES YES

controls

Trend NO NO YES

N 13832 13832 13832



Results:  Equation (2)

Difference-in-difference estimates

(4) (5)

Controlling for

Baseline Preexisting

Sample: Linear Trend:

1999-2007 1999-2007

Meth use

MT*AfterMMP -0.015*** 0.005

(0.004) (0.008)

Individual-specific

controls YES YES

State-specific trends NO YES

N 73885 73885



Results Summary (What I expect for 

group presentations)

 First-differenced results:

 When not controlling for pre-existing trends, there is nearly a 

40% reduction in meth use after the MMP is enacted.

 When controlling for pre-existing trends, the finding is null.

 Difference-in-difference results:

 When not controlling for pre-existing trends, there is roughly a 

14% decrease in meth use after the MMP is enacted.

 When controlling for pre-existing trends, the finding is null.



 Other substances

 Possible users (or potential users) are influenced by the ads.

 Findings:  No effect on marijuana, inhalant, cocaine, or heroine use.

 Subsamples 

 When considering the entire sample, it is possible that important effects on 

subgroups go undetected.

 Findings:  No effect on whites, nonwhites, males, females, age < 17, or age ≥ 17.

 Selective Recruitment

 It is possible that youths who display relatively less risky behaviors are the most 

likely to be influenced by the MMP.

 Findings:  No effect on individuals who participate little in risky behaviors (i.e. 

binge drinking, cigarette smoking, drunk driving, weapon carrying, and seat belt 

use).

 Intensity of treatment

 Heterogeneous exposure to ads may exist.

 Findings:  No effect on individuals who watch more television than others.

Results:  Other Considerations



 Is using the national sample an appropriate control group?

 Use North Dakota and Wyoming  YRBS data to test robustness of results to an 

alternative control group specification.

 ND and WY have high levels of meth use.

 2009 state YRBS data available.

 WY implemented its own Meth Project in 2008.

 Regression results confirm null finding is robust to alternative control group 

specification.

 Propensity score matching estimators also confirm null finding.

Robustness Check
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 Treatment Episode Data Set (TEDS)

 Drug treatment providers that receive federal funding are required to 

submit data to TEDS.

 For each admission, data on whether patient tested posited for meth is 

recorded.

 Construct  yearly, age- and sex-specific meth admission rates for each 

state.

 Benefits of TEDS

 Objective measure of meth use.

 Annual data from 1995 to 2008.

 Examine adult populations.

Alternative Data Set



 Similar research design as with YRBS analysis:

Yast = α + Xastβ1 + β2MTst + β3AfterMMPt

+ β4(MTst × AfterMMPt) + Ssβ5 + Ttβ6 + Trends + εast

where a indexes sex, s indexes the state, and t indexes the year.

-Y:  ln(meth admissions rate per 100,000 of relevant pop.)

-X:  sex, state unemployment rate, average income per   

capita, percentage of the population that is black.

-MT, AfterMMP:  defined as before.

-S:  State fixed effects.

-T:  Year fixed effects.

-Trend:  State-specific time trends.

TEDS Analysis



TEDS Results
Table 8:  Meth admissions by age group.  Treatment episode data analysis, 1995-2008.

(1) (2) (3)

15 to 17 18 to 20 21 to 29

year-olds year-olds year-olds

MT*AfterMMP 0.040 -0.141 -0.102

(0.228) (0.235) (0.235)

State FE YES YES YES

Year FE YES YES YES

State trends YES YES YES

R2 0.878 0.895 0.913

N 1359 1368 2736

 Result:  MMP has no statistically significant effect on admission rates.

 Null finding is robust to alternative control groups (i.e. Western U.S. 

states and Mountain states).

 Null finding is robust to conditioning on previous treatment episodes.



 Methamphetamine use poses a considerable public health threat.

 Government supply-side interventions have had only temporary effects 

and are quite costly.

 The Meth Project, a demand-side program, represents a low cost 

alternative to combating meth use among youths.

 Results from YRBS and TEDS data analyses illustrate the Montana Meth 

Project has had no discernable impact on meth use among Montana’s 

youth.

 What has contributed to the decline in usage?

 Have increased policing efforts played an important role?

 Quantifying a measure of anti-meth sentiment over time may prove useful.

Conclusion



 Quote from Peter Reuter’s article Supply-Side Drug Control in 

regards to trends in cocaine and heroin use:

“Prices have fallen and the drugs remain available to many 

teenagers.  So why has there not been a new epidemic in 

cocaine or heroin use?  The most plausible answer is the one 

that is least enlightening --- fashion.  Cocaine, once seen as 

exciting and not very harmful, is now viewed as 

dangerous…It would take a real shift in attitudes to start 

any major new upturn in these drugs.”

Conclusion



 Extend analysis to cover other states that have recently implemented 

a Meth Project:

 Arizona (April 2007)

 Idaho (January 2008)

 Illinois (February 2008)

 Wyoming (June 2008)

 Colorado (May 2009)

 Hawaii (June 2009)

 Georgia (March 2010)

 Examine whether increased efforts in seizing meth labs have 

decreased youth consumption.

Future Research and Possible Extensions



Appendix:  Descriptive Statistics
Table 2:  Descriptive statistics for MT and National YRBS data:  independent variables

Variable National YRBS means Montana YRBS means

Age 16.189 16.069

Male 0.479 0.492

White 0.445 0.853

Black 0.221 0.008

Other race 0.334 0.139

Freshman 0.238 0.277

Sophomore 0.248 0.273

Junior 0.255 0.236

Senior 0.256 0.204

Ungraded 0.002 0.011

Depressed 0.294 0.255

Regular smoker 0.144 0.166

Drink often 0.139 0.174

Marijuana 0.426 0.407

Other drugs 0.089 0.080

TV less than 1 hr. 0.206 0.319

TV 1 to 3 hours 0.537 0.581

TV 4 hours plus 0.258 0.100

Seat belt often 0.600 0.663

Sports participation 0.542 0.620

Passenger of drinking driver 0.320 0.343

Resource … 0.119

N 61,133 13,832



Appendix:  Other Drugs
Table 4:  Difference-in-difference estimates for use of other drugs.

(1) (2) (3) (4)

Marijuana Inhalants Cocaine Heroin

MT 0.066* -0.204*** -0.197***         -0.013

(0.033) (0.008) (0.012) (0.019)

AfterMMP -0.014 0.015** -0.003 -0.009*

(0.011) (0.006) (0.007) (0.005)

MT*AfterMMP -0.000 0.003 -0.007 0.000

(0.010) (0.006) (0.007) (0.005)

State trends YES YES YES YES

R2 0.297 0.149 0.225 0.075

N 74095 73726 74948 74218



Appendix:  Subsamples
Table 5:  Difference-in-difference results for subsamples of youths and selective recruitment.

(1) (2)

DD estimates DD estimates

(coefficient on (coefficient on

MT*AfterMMP) MT*AfterMMP

Subsamples of youths Selective recruitment

Whites 0.008 No binge drinking past -0.002

(0.010) month (0.007)

N=38069 N=51998

Nonwhites 0.010*** Not a regular cigarette smoker 0.002

(0.003) (0.008)

N=35816 N=62849

Males 0.005 Have not driven under influence 0.007

(0.009) of alcohol in past month (0.007)

N=35579 N=63847

Females 0.003 Have not carried a weapon 0.005

(0.008) in past month (0.008)

N=38306 N=60182

Age < 17 0.011** Wear a seat belt often -0.001

(0.005) (0.007)

N=42820 N=44875

Age ≥ 17 -0.007

(0.014)

N=31065



Appendix:  Television Exposure
Table 6:  Teen meth use and television exposure for Montana youth.

Controlling for Preexisting

Linear Trend:  1999-2009 

Meth use

AfterMMP -0.013*

(0.008)

TV_1to3hrs -0.002

(0.005)

TV_4hrs_plus -0.010

(0.008)

AfterMMP*TV_1to3hrs 0.004

(0.007)

AfterMMP*TV_4hrs_plus 0.012

(0.012)

Trend -0.006***

(0.001)

R2 0.424

N 13832



Table 7:  Descriptive statistics:  Treatment episode data, 1995-2008.

Western Mountain

All states U.S. states states

Montana (excl. MT) (excl. MT) (excl. MT)

Meth admission rate, age 15-17 225.74 62.05 179.02 128.27

Meth admission rate conditional 102.60 35.73 116.02 85.77

on no prior treatment, age 15-17

Meth admission rate, age 18-20 481.00 94.39 252.05 216.35

Meth admission rate conditional 217.08 50.71 150.64 120.93

on no prior treatment, age 18-20

Meth admission rate, age 21-29 705.70 136.03 377.04 285.82

Meth admission rate conditional 238.38 66.17 201.90 137.99

on no prior treatment, age 21-29

Unemployment rate 4.569 5.101 5.688 4.642

Income per capita (2000 dollars) 24563.86 30035.63 30858.04 28124.07

Percent black 0.005 0.125 0.056 0.035

Notes:  (1) Sample is 1995-2008 Treatment Episode Data Set (TEDS).  (2) Sample means are 

state/year averages.  (3) Admission rates are rates per 100,000 of the specified age group 

population.  (4) Western U.S. states are Arizona, California, Colorado, Idaho, Nevada, New 

Mexico, Oregon, Utah, Washington, and Wyoming.  Mountain U.S. states are Arizona, Colorado, 

Idaho, Nevada, New Mexico, Utah, and Wyoming.  

Appendix:  TEDS Descriptive Statistics


