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Abstract
Past decades have seen an increasing focus on empirical studies on il-

licit drug markets. Most studies, however, focus on the demand side of the
market while the behavior of drug dealers remains relatively unknown due
to the limitation of data. This paper is among the first empirical studies
that explore the nexus between risk preference and drug-dealing behaviors.
Data from the 2014 Survey of Illicit Drugs in Thailand were used along
with proxies that included the frequency of engaging in risky activities
(gambling, speeding, running traffic lights, and having unprotected sex
with strangers). Controlling for demographic and socioeconomic charac-
teristics, results show that a lower degree of risk aversion has a statistically
significant positive effect on the probability of becoming a drug dealer and
the amount of drugs sold. This result, combined with the theoretical con-
jecture of the celebrated rational choice theory of crime by Becker (1968),
suggests that an increase in the probability of detection may be a more
effective deterrent effect than an increase in the severity of punishment.
Keyword : Risk aversion, drug trade, the economics of crime, Tobit and
probit estimation

1 Introduction
Past decades have seen an increasing focus on empirical studies of illicit drug
markets. Most of these studies have focused on the demand side of the mar-
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ket. The few studies that delve into the supply most often tend to rely on
descriptive statistics, conclusions drawn from interviews, and results from ob-
servations or experiments based on data collected only from dealers rather than
data from the general population. The absence of data from individuals in the
same survey that are not drug dealers thus limits the scope of many studies to
the behavior and characteristics of these dealers. Other interesting questions,
such as factors that affect the probability of a person becoming a drug dealer,
are unfortunately left answered without non-drug users as a contrast group.
Despite this limitation, we nevertheless have a better knowledge of certain as-
pects of drug dealers from a number of multidisciplinary studies, which include
earnings (Reuter et al., 1990; Caulkins et al., 1999; Levitt & Venkatesh, 2000),
geography of drug markets (Eck, 1995; and Mazerolle et al. 2004), the decision-
making process (Caulkins & MacCoun, 2003), and drug-use behavior (Bushway
& Reuter, 2008).

The purpose of this study is to examine the effect of risk preference on the
probability of becoming a drug dealer and on the quantity of drugs sold. To the
best of my knowledge, there has been no such empirical study to date on this
issue. Despite the obvious fact that drug dealing is very dangerous, this research
question is by no means trivial for a number of reasons. First, there exist many
competing theories that attempt to explain why people commit crimes, and
the validity of each theory must be substantiated by empirical evidence. While
the effect of certain demographic and socioeconomic factors such as gender,
age, income, and family background on criminal behavior has been empirically
studied, there is certainly some room for research on the effect of risk preference.

The second reason why the risk preference of criminals should be studied
relates to one of the central questions in the economics of crime. Following the
seminal work on the rational choice theory of crime by Becker (1968), there
have been many debates on whether increasing the probability of punishment
has a higher deterrent effect than an increase in the severity of punishment (see,
for example, Eide, 2000, and Polinsky & Shavell, 2000, for a summary of the
literature). In the original article by Becker (1968), the answer to this question
depends on the risk preference of the criminals. The severity of punishment is
more effective if criminals are risk averse, and vice versa. While the assumption
that individuals are risk averse is typical in economics, empirical evidence on
the relative effectiveness of certainty and severity of punishment are mixed, with
some studies finding an increase in certainty to be more effective (for example,
Grogger, 1991, and Block & Gerety, 1995), and some coming to the opposite
conclusion (for example, Shimshack & Ward, 2005, and Friesen, 2012). The
inconclusiveness of the empirical results thus raises an important issue as to the
true nature of risk preference of criminals that must be more closely examined.

This study will also differ from many others in the type of data used in
the analysis. Data from the Survey of Illicit Drugs in Thailand, 2014, were
used. This survey contains randomly selected respondents from a more general
population, which also includes individuals who are not drug dealers. The data
and the estimation strategy and results are discussed in more detail in Sections 2
and 3. Briefly foreshadowing the findings, a lower degree of risk aversion is shown
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to be a significant factor, in addition to other demographic and socioeconomic
variables, that increases both the probability of becoming a drug dealer and the
quantity of drugs sold. The last section reconciles this finding with statistics on
the number of drug offences in Thailand during 1997-2014.

2 The data
The data used in this study is from the Survey of Illicit Drugs in Thailand,
which is part of a national project on the study of the demand and supply
of illicit drugs in Thailand commissioned by the Thailand Research Fund in
2014. A sample of 1,083 respondents was taken randomly from individuals that
resided in low income neighborhoods in five metropolitan areas across Thai-
land, namely Bangkok metropolitan, Chiangmai, Nakhonrachasima, Chonburi,
and Songkla, and in three provinces in the Deep South region, namely Narathi-
wat, Pattani, and Yala. The target number of respondents aimed to be collected
was proportional to the population in the area. The survey was administered
through a personal interview with the respondents. Respondents younger than
18 were interviewed only with their guardian’s permission. The survey contains
rich information about various demographic and socioeconomic variables of the
respondents, as well as drug using and drug dealing behavior and engagement
in various risk-taking activities. All respondents were informed prior to the in-
terview that all information provided would be strictly confidential to ensure
an honest response. Note that although the survey shows that there were also
dealers of other types of drug such as kratom, marijuana, ecstasy, and cocaine,
the focus of this study is on methamphetamine for two reasons. First, metham-
phetamines have been the most widely used drugs in Thailand since 2000 (Office
of the Narcotics Control Board of Thailand, 2014) and thus is of particular in-
terest to the policymakers. This fact is consistent with the finding in the Survey
that among respondents who reported ever selling drugs, 78 percent were deal-
ers of methamphetamines. Second, since the research question also addresses
the effect of risk preference on the quantity of drug sold, it is essential that the
focus be only on one particular drug as the aggregation of multiple types of
drugs is not possible.

Description and summary statistics of the variables used in this study are
summarized in Tables 1 and 2. Proxies for risk-taking behavior in this study
are the frequency that respondents engaged in five activities, namely, gambling,
speeding, violation of traffic lights, high-risk leisure activities such as bungee
jumping and rock climbing, and unprotected sex with strangers. All variables
are in an ordinal scale of one to five, ranging from 1 (never), 2 (seldom), 3
(sometimes), 4 (often), and 5 (always). The number of respondents classified
by drug dealing status that fall into each of the categories of all five activities
is shown in Figure 1.

A quick glance at the bar charts reveals a right-skewed distribution pattern
for all five activities. There are notably very few respondents that reported
often or always engaging in high-risk leisure activities and unprotected sex with
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Variables Definition
Dependent variables
sellling Dummy variable = 1 if the respondent ever sold

methamphetamine during the past 12 months
quantity The average amount of quantity of

methamphetamine sold per transaction (in grams)
Explanatory variables
(a) Risk-taking behavior∗
gambling Frequency that the respondent has been engaged in

gambling during the past 12 months
traffic Frequency that the respondent has violated the

traffic lights during the past 12 months
speeding Frequency that the respondent has been speeding

over 120 km. per hour during the past 12 months
leisure Frequency that the respondent has participated in

risky leisure activities such as bungee jumping or
rock climbing during the past 12 months

sex Frequency that the respondent has had unprotected
sex with strangers during the past 12 months

∗Frequency = 1 (never), 2 (seldom), 3 (sometimes), 4 (often), 5 (always)
(b) Demographic and socioeconomic variables
male Dummy variable = 1 if the respondent is male
age Age of the respondent
ln(income) National logarithm of average monthly legal income

of the respondent in baht
married Dummy variable = 1 if the respondent is married
children Number of children of the respondent
school Dummy variable = 1 if the respondent is in school
unemployed Dummy variable = 1 if the respondent is

unemployed
education Level of educational attainment of the respondent

= 1 (no education), 2 (primary or lower), 3 (lower
secondary), 4 (upper secondary), 5 (diploma), 6
(bachelor), 7 (masters), 8 (doctoral), 9 (others)

(c) Others
family∗∗ Perceived relationship of the respondent with

his/her family
friend∗∗ Perceived relationship of the respondent with

his/her friends
society∗∗ Perceived relationship of the respondent with the

family
drug use Dummy variable = 1 if the respondent ever used

drug within the past 12 months
∗∗Level = 1 (very weak), 2 (weak), 3 (moderate), 4 (strong), 5 (very strong)

Table 1: Description of the variables
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Figure 1 Drug dealing and risk-taking behavior. Numbers in the chart are number of respondents that fall 
into each category. 

 
 

  

 

 

 
Figure 1: Drug dealing and risk-taking behavior Numbers in the chart
are number of respondents that fall into each category.
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n min max mean s.d.
Dependent variable
selling 1115 0 1 0.111 0.315
quantity 1115 0 8× 105 1.189× 103 2.454× 104

Explanatory variables
gambling 1127 1 5 1.930 1.090
traffic 1127 1 5 2.014 1.146
speeding 1127 1 5 2.021 1.281
leisure 1125 1 5 1.447 0.780
sex 1126 1 5 1.253 0.665
male 1127 0 1 0.793 0.405
age 1127 14 65 30.783 12.110
ln(income) 1123 8.517 11.850 9.375 0.590
married 1126 0 1 0.575 0.495
children 1127 0 7 0.705 1.066
school 1109 0 1 0.274 0.446
unemployed 1111 0 1 0.247 0.431
family 1124 1 5 4.380 0.909
friend 1124 1 5 4.355 0.828
society 1125 1 5 3.812 1.162
drug use 1126 0 1 0.547 0.498

Table 2: Summary statistics

strangers. Findings based on estimates of the effect of these two particular ac-
tivities thus demand very careful consideration as they may be subject to some
possible outliers. Despite this caveat, the association between risk preference
and the probability of being a dealer is clearly pronounced in the diagram. For
example, the proportion of drug dealers among those reporting that they never
gamble is approximately 7 percent, compared with the proportion of approxi-
mately 29 percent among those reporting that they always gamble. An initial
inspection of the graphical pattern thus suggests that individuals with a higher
willingness to take risks are more likely to become drug dealers. However, a care-
ful analysis that controls for the confounding effects from other demographic and
socioeconomic variables is needed and is carried out in the next section.

The descriptive statistics of the variables in Table 2 also show that the re-
spondents were of fairly diverse demographic and socioeconomic backgrounds.
But it is important to emphasize that the respondents were not truly population
representative, as the survey mainly targets individuals that resided in vulnera-
ble areas, such as low-income neighborhoods. This explains why the proportions
of respondents who had ever been engaged in using and selling illicit drugs in the
previous 12 months are as high as 54.7 and 11.1 percent, respectively. While
the use of survey data from certain groups of the population is not entirely
uncommon in the empirical literature on illicit drugs, this limitation certainly
warns against the generalization of the results to explain the behavior of the
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general population.

3 Estimation and results
The effect of risk preference on the probability of becoming a dealer is estimated
using a probit model with selling as the dependent variable, and gambling,
traffic, speeding, leisure, and unprotected sex as proxies for risk preference.
Controlled variables include various demographic and socioeconomic variables
as shown in Table 1. For expository purposes, all proxies for risk preference are
first treated as continuous variables despite the fact that they are ordinal. This
practice is nevertheless valid under the assumption that the change in magnitude
of the variable from one level to the next level produces the same effect. The
assumption is later relaxed and results from this model will be compared with
estimates from another model where a dummy variable is created for each level
of all ordinal variables.

The effect of risk preference on the quantity of drugs sold is estimated us-
ing a tobit model. The dependent variable is ln(quantity + 1), a transformed
function of quantity that renders normality in the dependent variable. All ex-
planatory variables are similar to those in the probit model. A summary of
the estimation results is presented in Table 3. Reported figures from the probit
model are the average marginal effects, while those from the tobit model are
direct estimated coefficients. There are three specifications. The first specifica-
tion contains only the five proxies for risk preference. The second specification
includes demographic variables such as gender and age, as well as socioeconomic
variables such as income, marital status, education, and unemployment status
as controls. The last specification further includes proxies of the relationship of
the respondents with their family, friends, and society, and an indicator vari-
able as to whether the respondent is also a drug user. All specifications produce
a similar pattern indicating that estimated coefficients of all proxies for risk
preference except leisure are positive and significant in both the selling and the
quantity equations.

Based on these results, an inclination towards risk-taking behavior thus tends
to increase the probability of becoming a drug dealer as well as the quantity
of drugs sold. As a caveat, it is important to emphasize that the findings only
confirm that risk preference, in addition to other demographic and socioeco-
nomic variables, is a statistically significant factor that explains the decision
to become a drug dealer and the quantity of drugs sold. The findings are also
corroborating evidence that drug dealers are certainly not more risk averse than
the rest of the population. What the findings at this initial stage of the study
cannot differentiate is whether drug dealers are merely risk averse individuals
with lower degree of risk aversion, or risk lovers.

The last specification also suggests that factors that significantly increase
the probability of becoming a dealer include drug use status, lower income
from legal employment, and a weak relationship with family and society, all of
which are intuitive. The estimated coefficients of the polynomial of age of the
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Specification
(1) (2) (3)

Probit Tobit Probit Tobit Probit Tobit
gambling 0.024∗∗∗

(0.008)
1.481∗∗∗

(0.476)
0.019∗∗

(0.007)
1.159∗∗∗

(0.150)
0.016∗∗

(0.007)
0.912∗∗∗

(0.151)
traffic 0.025∗∗∗

(0.008)
1.635∗∗∗

(0.517)
0.017∗∗

(0.007)
1.239∗∗∗

(0.138)
0.017∗∗

(0.007)
1.118∗∗∗

(0.138)
speeding 0.020∗∗∗

(0.007)
1.121∗∗

(0.449)
0.017∗∗∗

(0.006)
0.940∗∗∗

(0.130)
0.015∗∗

(0.006)
0.791∗∗∗

(0.130)
leisure −0.004

(0.011)
−0.513

(0.755)
−0.001

(0.011)
−0.312

(0.208)
−0.002

(0.011)
−0.317

(0.204)
sex 0.028∗∗

(0.012)
1.695∗∗

(0.735)
0.029∗∗

(0.012)
1.711∗∗∗

(0.226)
0.025∗∗

(0.011)
1.435∗∗∗

(0.226)
male 0.113∗∗∗

(0.037)
5.316∗∗∗

(0.467)
0.049

(0.038)
1.327∗∗∗

(0.480)
age 0.010∗

(0.005)
0.818∗∗∗

(0.015)
0.010∗

(0.005)
0.872∗∗∗

(0.015)
age squared −1.74×

10−4∗∗

(7.39×
10−5)

−1.4×
10−2∗∗∗

(3.09×
10−4)

−1.70×
10−4∗∗

(7.70×
10−5)

−1.5×
10−2∗∗∗

(3.08×
10−4)

ln(income) −0.039∗∗

(0.019)
−2.225∗∗∗

(0.354)
−0.041∗∗

(0.019)
−2.733∗∗∗

(0.355)
married 0.044

(0.029)
0.219

(0.390)
0.036

(0.028)
−0.404

(0.406)
children 0.007

(0.013)
−0.907∗∗∗

(0.203)
0.014

(0.012)
−0.528∗∗∗

(0.194)
school 0.070∗∗

(0.031)
6.212∗∗∗

(0.251)
0.037

(0.029)
4.145∗∗∗

(0.255)
unemployed 0.021

(0.031)
2.701∗∗∗

(0.306)
0.020

(0.029)
2.040∗∗∗

(0.316)
family −0.017∗

(0.009)
−1.326∗∗∗

(0.106)
friend 0.008

(0.010)
0.221∗∗

(0.109)
society −0.014∗

(0.008)
−0.375∗∗∗

(0.114)
drug use 0.169∗∗∗

(0.028)
10.491∗∗∗

(0.461)
education No No Yes∗∗∗ Yes∗∗∗ Yes∗∗∗ Yes∗∗∗

σ̂ 11.159

(0.551)
10.200

(0.228)
9.494

(0.220)
Pseudo R2 0.074 0.041 0.163 0.101 0.248 0.143
Observations 1112 1112 1075 1075 1067 1067

Table 3: Estimates from probit and Tobit models The dependent vari-
ables in the probit and Tobit models are selling and y = ln(quantity + 1),
respectively. Figures shown fro the probit model are average marginal effects,
while all those shown for the Tobit model are direct parameter estimates. σ̂ is
estimated standard deviation of the error term. ∗, ∗∗, and ∗∗∗ denote the level
of significance at the 10, 5, and 1 per cent, respectively.
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respondents suggest that the probability of becoming a dealer increases with
age but starts to decline after 29 years of age. An interesting finding that seems
contradictory to the common belief is that gender is not a statistically significant
factor that affects the probability of becoming a dealer. While there is a well-
established fact that the majority of drug dealers are males, the effect of gender
on the probability of becoming a dealer that is highly significant in the second
specification is no longer present in the last specification after the effect of drug
use is controlled for. This result not only confirms the finding in Bushway and
Reuter (2008) that many sellers are also addicts, but also suggests that drug
use status is an important confounding factor that should be controlled for in
future empirical research.

Findings from the tobit model show that all demographic and socioeconomic
explanatory variables in the model except for marital status are statistically sig-
nificant factors that affect the quantity of drug sold. All the estimates also have
the expected signs, and those that are significant are significant at a stronger
level as compared to estimates from the probit model. An increase in income
from legal employment and the number of children, employment, a better re-
lationship with family and society, and the absence of drug use are significant
factors that decrease the quantity of drugs sold. Note that although gender is
not a statistically significant factor that affects the probability of becoming a
dealer now, the average quantity of drugs sold by male dealers is significantly
higher than that of female dealers, ceteris paribus. Finally, the positive effect of
relationships with friends on the quantity of drugs sold may seem rather unin-
tuitive. An explanation for this is that, unlike other criminals, drug dealers are
entrepreneurs who also require certain business skills such that a more amicable
dealer will be able to sell more drugs.

Results from some robustness checking of the models are given in Table 4.
The dependent variables of the probit and tobit models and controlled vari-
ables are similar to those in specification 3 in Table 3. For conciseness, only
the estimates of the variables for risk preference are shown. All proxies for risk
preference are now treated as ordinal variables and categorized into three levels:
low if the value of the variable is 1 (never) or 2 (seldom), moderate if the value
is 3 (sometimes), and high if the value is 4 (often) or 5 (always). Estimation
results of the model with low as the reference group are shown in specification 1.
Although not all the estimates of the dummy levels in the probit model are sig-
nificant at the conventional level of five percent, estimates from the tobit model
with dummy-coded level of risk preference are mostly highly significant and pro-
duce a clear pattern that is in accord with the previous findings. Nevertheless,
a similar conclusion can still be drawn from the two models: a higher willing-
ness to accept risk not only significantly increases the probability of becoming
a drug dealer, but also affects the quantity of drugs sold. Note in passing that
the tobit estimates of the difference between the effect of high and low level of
unprotected sex is significant and negative. This anomaly could be due to the
extreme outlier as there are only three respondents that are drug dealers who
are frequently or always engaged in having unprotected sex with strangers (See
Figure 1).
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Specification (1) (2)
Probit Tobit β̂Probit β̂Tobit/σ̂

Risk taking behavior
gambling
- moderate 0.018

(0.024)
1.164∗∗∗

(0.311)
0.123
(0.169)

0.128

- high 0.059∗∗

(0.024)
2.955∗∗∗

(0.317)
0.405∗∗

(0.168)
0.325†

traffic
- moderate 0.029

(0.023)
1.694∗∗∗

(0.328)
0.198
(0.162)

0.186

- high 0.044∗

(0.024)
2.838∗∗∗

(0.328)
0.303∗

(0.164)
0.312†

speeding
- moderate 0.037

(0.026)
0.620∗

(0.326)
0.257
(0.180)

0.068

- high 0.042∗

(0.022)
2.433∗∗∗

(0.334)
0.289∗

(0.154)
0.268†

leisure
- moderate 0.029

(0.040)
1.427∗∗∗

(0.339)
0.196
(0.276)

0.157

- high 0.028
(0.042)

0.566
(0.346)

0.193
(0.290)

0.062

sex
- moderate 0.085∗∗

(0.039)
5.678∗∗∗

(0.333)
0.585∗∗

(0.270)
0.625†

- high −0.012
(-0.055)

−1.323∗∗∗
(0.364)

−0.086
(0.377)

−0.146

σ̂ 11.159
(0.551)

10.200
(0.228)

Pseudo R2 0.074 0.041 0.163 0.101
Observations 1112 1112 1075 1075

Table 4: Specification testing Dependent and controlled variables are sim-
ilar to Specification (3) in Table 3. All proxies for risk preference are grouped
into low (for values that are 1 or 2), moderate (for value that is 3), and high (for
values that are 4 or 5). The reference group in all specifications is low. Figures
shown in specification 1 and 2 for the probit model are average marginal effects,
while all those shown for the tobit model are direct parameter estimates. In
specification 3, β̂Probit are direct parameter estimates of the probit model and
β̂Tobit/σ̂ are tobit estimates in specification 2 scaled by the estimated variance
of the error term σ̂. ∗, ∗∗, and ∗ ∗ ∗ denote the level of significance at the 10,
5, and 1 per cent, respectively. † denotes estimates that are significant in both
probit and Tobit model.

10



Figure 2: Monthly statistics on the number of drug offences in Thailand, 1997-
2014 Source: Office of the Royal Thai Police

Finally, the routine in Wooldridge (2010) is adopted to check for the appro-
priateness of the tobit model by examining if the probit estimates, β̂Probit , are
fairly close to the tobit estimates scaled by the estimated standard deviation of
the error term, β̂Tobit/σ̂. Although the two terms will never be identical due to
sampling error, certain concerns may arise if there are some estimates that are
significant in both models but have the opposite sign. β̂Probit and β̂Tobit/σ̂ are
computed and compared in column 2 of Table 2. The two quantities are clearly
of the same sign and remarkably close in magnitude, which indicates no obvious
problem with specification error issue.

4 Discussion
The main conclusion of this study is that an inclination to take risk is a statisti-
cally significant factor that increases the probability of becoming a drug dealer
as well as the quantity of drugs sold. In addition to echoing the seemingly ob-
vious fact that drug dealing is a very risky business, the study also empirically
confirms that, in addition to other demographic and socioeconomic factors, risk
preference is an important determinant that affects the decision to become a
drug dealer. Although results at this stage are not sufficient to establish a claim
that drug dealers are not risk-averse individuals, they certainly indicate that
dealers tend to be individuals with a very low degree of risk aversion. Whether
the degree of risk aversion of these dealers is low to the point that they are clas-
sified as risk lovers remains an important question that merits further study.

Despite this caveat, the empirical evidence found in this study, combined
with the theoretical assertion in Becker (1968), may constitute yet another rea-
son that explains the relative inefficacy of the legal system in deterring drug
crimes in a “high severity–low certainty” environment like Thailand, where the
possession of more than 20 grams of hard drugs such as methamphetamine can
carry the death penalty but where the number of drug arrests is only a small
fraction of the estimated number outside prisons (Office of the Narcotics Control
Board of Thailand, 2014). Despite such a severe penalty, the problem of illicit
drugs has always been rampant in Thailand. As shown in Figure 2, there has

11



been an obvious upward trend in the number of drug arrests in Thailand during
1997-2014, with a marked drop during 2004-2006 when, during his premiership,
Thaksin Shinawatra declared a “War on Drugs.” The anti-drug policies during
the period 2002-2006 were actually enacted in two steps. The severity in the
penalty for drug offences was first raised until it reached the maximum level
of mandatory death sentence after the Drug Control Act was passed in 2002.
The government then officially announced on January 14, 2003 that it would rid
“every square inch of the country” of drugs in three months (Vanijaka, 2012).
While the question on the comparability of the magnitude of change of the two
events still remains, the decrease in the number of drug offences after the intro-
duction of capital punishment in 2002 is much less than that after the increase
in the certainty of punishment after 2003. The relative higher deterrent effect
of certainty therefore well supports our previous finding in this study that hints
upon the possibility that drug dealers may be risk lovers. Findings in this study
on the effect of demographic and socioeconomic factors are intuitive and in ac-
cord with many theories of crime. In particular, other factors that significantly
increase the probability of becoming a drug dealer include drug use, low income,
poor social and familial relationships, and age (up until the peak crime age of
approximately 29 years). Gender, in contrast to the results found in previous
studies such as Cooperstock and Parnell (1982) and Gottfredson and Hirschi
(1990), does not affect the probability of becoming a dealer after the confound-
ing effect from drug use status of the respondents is eliminated. Nevertheless,
gender is still a significant factor, in addition to drug use status, income, number
of children, unemployment status, social relationships, and relationships with
friends and family, that significantly affects the quantity of drugs sold.
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