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Abstract

Illicit drug use is a critical and challenging issue globally, but there is a lack of thor-
ough understanding of the underlying mechanisms of drug use, which is essential
for policy interventions, in many threatened places. This study aims to explore the
socioeconomic determinants of drug use to support policy design in Hong Kong and
other regions with similar issues. Multiple linear regression models and fixed-effects
models are employed to examine the socioeconomic determinants of drug use based
on the most comprehensive data on drug use and population in Hong Kong from
1991 to 2016. The estimates show that demographic and socioeconomic character-
istics are important predictors of illicit drug use. The highest rate of drug use is
observed for people aged between 20 and 30, as well as for those with primary edu-
cation. Compared with males, the female drug use rate is 15 (or 46) per 10,000 peo-
ple lower for the newly (or previously) addicted cases. A 10% increase in monthly
income is associated with a 14% drop in drug use rate at the district level. The aver-
age annual expenditure on drug use is USD 32.6 million in Hong Kong. Drug poli-
cies shall pay more attention to these at-risk groups, and shall consider more finan-
cial support to lower the drug use rates.
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1 Introduction

Illicit drug use imposes substantial costs on the individuals and society, including
health damages, labor and wage losses, drug-related violence and crimes, widely in
both developed and developing countries (Deykin et al. 1987; Dobkin and Nicosia
2009; Lin 2010; Liu et al. 2006; Martikainen et al. 2018; McGrath and Chan 2005;
Nutt et al. 2007; Shek et al. 2011; Smith et al. 2019). Tackling drug use is univer-
sally challenging due to addiction and huge profits of drug supply. Recently, there
is a growing trend in drug production in regions such as Golden Triangle in South-
east Asia,' and recreational drug use is decriminalized in parts of North America,’
potentially affecting a large population worldwide.

A clear and up-to-date understanding of drug use patterns and changes by sub-
population is critical for health and social care policy targeted at reducing drug use
and catering for varying needs of different groups (Arat et al. 2016; Botvin 2000;
Chein et al. 1964; McHugh et al. 2015; Pollack et al. 2002; Quinn 2010). An exten-
sive literature has explored the causes of drug use and its interventions, including
the roles of economic activity, education, drug and alcohol prices, legislation, law
enforcement and rehabilitation programs (Bachman et al. 2007; Becker and Mur-
phy 1988; Botvin et al. 1995; Caetano et al. 2018; Chu 2014; Corman and Mocan
2000; DiNardo and Lemieux 2001; Deng et al. 2007; DeSimone and Farrelly 2003;
Jarvinen 2017; Kerrison 2018; Schuermeyer et al. 2014; Williams 2004). Still,
observations are limited and insufficient for evidence-based policymaking in many
regions. In particular, evidence on the relationship between socioeconomic condi-
tions and drug use is mixed worldwide (Long et al. 2014; Saffer and Chaloupka
1999), and the relationship is empirically unclear in Hong Kong. Hong Kong con-
nects the Golden Triangle with international markets of illicit drugs, and has been
facing threats for decades. Despite the overall decline in reported drug use cases in
recent years, challenges remain in identifying at-risk groups and local determinants
of drug use (Census and Statistics Department 2016; Cheung and Ch’ien 1996;
Wau et al. 2014). Previous studies focused on the characteristics of drug users using
limited survey data (Abdullah et al. 2002; Cheung and Cheung 2006; Loxton et al.
2008; Tse et al. 2016), or explored the trends in the number of drug users (Cheung
and Cheung 2018; Joe Laidler 2005). However, given the rapidly ageing popula-
tion in Hong Kong, such quantitative analyses shall take into account the changes
in population over time (which received little attention) to consistently measure and
compare drug use rate by population besides the absolute numbers (Kandel 1991).

This paper is among the first to quantitatively examine the relationship between
drug use rate and various demographic and socioeconomic factors in Hong Kong.
We exploit the most representative data on drug users in Hong Kong for a long
period from 1991 to 2016, allowing us to examine the historical and latest changes

! https://www.reuters.com/article/uk-myanmar-drugs/golden-triangles-drug-production-expands-diver
sifies-amid-opioid-concerns-idUKKCNINCOAQ.

2 https://www.independent.co.uk/news/world/americas/canada-marijuana-legal-drug-cannabis-refor
m-justin-trudeau-a8409046.html.
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in drug use. Importantly, we take into account the population changes (such as
population ageing) in the long run, which have been overlooked in the academic
literature, social policy and practice. We first construct drug use rates by various
categories such as age, gender, education and district. Then, we exploit multiple lin-
ear regression models to quantify the differentials in drug use by demographic and
socioeconomic factors. We further estimate the cost of drug use by drug expendi-
ture. The study can help understand the situation, trends and determinants of drug
use over time and space, which is crucial for improving targeted interventions on
drug use and further protecting public health and improving social welfare in Hong
Kong. The analyses and findings can also contribute to the literature on drug use
with novel evidence from Hong Kong, which provides reference for other regions
with similar issues in population ageing and illicit drug use.

2 Materials and methods
2.1 Data
2.1.1 Drug use

The drug use data were provided by Central Registry of Drug Abuse (CRDA) in
Hong Kong (Wat 1985). Drug use is defined as the taking of substance that harms
or threatens to harm the physical, mental or social wellbeing of an individual, in
doses above or for periods beyond those normally regarded as therapeutic (Census
and Statistics Department 2016). Reporting agencies in the CRDA system include
governmental departments (such as the police, hospitals, correctional services, etc.),
non-government organizations (NGOs, such as Drug Treatment and Rehabilitation
Centres, Counselling Centres for Psychotropic Substance Abusers, Centres for Drug
Counselling, etc.), and schools. The information collected includes demographics
(such as age, gender, education, economic activity, district of residence) and type
of drugs used by each drug user.> CRDA assigns a case number to each drug user,
whom can be reported multiple times over time and space. In total, there were
666,665 cases from 98,016 drug users reported during 1991-2016 in Hong Kong.

A universal concern with all the studies on drug use is the potential underreport-
ing of drug-abusing population. Nevertheless, the underreporting ratio in CRDA is
expected to be lower than 10% (Narcotics Division 2011). The CRDA data is also
consistent with alternative data sources and approaches such as school surveys and
the capture-recapture method (Narcotics Division 2013). Recent scientific studies
using wastewater to measure drug use also find consistent patterns with the CRDA
data in Hong Kong (Lai et al. 2013). In addition, we assume no bias in underre-
porting of particular groups in the CRDA, since there is no relevant evidence on
it. Therefore, it presumably will not alter the coefficients from linear regression

3 The most popular drugs are narcotics analgesics (opium, heroin, etc.), stimulants (methamphetamine,
cocaine, etc.) and ketamine.
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models. In general, CRDA data is representative of the overall drug use situation in
Hong Kong.

2.1.2 Census

The Hong Kong Census data cover 5% of the population every 5 years. Our census
data overlap with the CRDA data from 1991 to 2016, and report key demographic
and socioeconomic characteristics similarly. Since the information on district of res-
idence was unavailable in 1991 due to confidentiality concerns, our analysis on the
drug use rate by district is focused on the period 1996-2016.

2.2 Construction of drug use rate

We compare the number of drug users with the population data, the latter of which
were interpolated linearly in-between each census point to obtain annual estimates
of population in Hong Kong during 1991-2016. The population data were then
matched with CRDA drug use data by demographic characteristics (age, gender,
education, residence) in each year, allowing for calculating the rate of drug use by
these specific groups. We then examine the changes in rates of drug use for each
group or stratification.

It is worth noting that both the absolute number and rate of drug use are impor-
tant from the perspectives of social policy and welfare. The number measures the
overall severity of drug use, whereas the rate reveals the relative severity of drug use
across different groups, thus is more suitable for consistent comparison over time
and space.

2.3 Multiple linear regression

Our empirical analysis is built on the pre-existing theoretical framework on illicit
drug use that is well-established in the literature. In particular, Becker and Mur-
phy (1988) and Becker et al. (2004) developed theoretical models on addiction and
demand of illicit drugs, which maximize individual’s utility as a function of con-
sumption of normal goods and drugs, subject to expenditure constraints over the life
cycle. We follow the framework and define the drug use decision of individual i
at time ¢ as a function of socioeconomic conditions E;,, and demographics D;, as
follows:

DrugUse;, = f(E,,,D,,)

The model shows that levels of income, stress, and the discount rate can affect the
likelihood of becoming addicted. For instance, illicit drugs are relatively cheaper to
the poor due to easier access to drugs, higher probability of involvement in traffick-
ing, and lower opportunity costs. However, as aforementioned, the empirical evi-
dence is mixed, and the relationship between drug use and socioeconomic condi-
tions and demographics are unclear in Hong Kong.
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2.3.1 Demographic determinants

In order to explore how the drug use rate differs by demographics such as age, gen-
der and education, we employ the following equation:

Y, = oy + pyAge;, + p,Gender, + p,Edu;, + &, (1)

where Y, is the rate of drug use in group i in year t.Age;,, Gender;, and Edu;, denote
the age, gender and educational attainment of group i. Specifically, Age;, includes
10-year bins of age by [0, 10), [10, 20), [20, 30), [30, 40), [40, 50), [50, 60), [60,
70), and [70,). The age group between 0 and 10 years old is used as the reference
group, since they are unlikely to take illicit drugs as shown by the drug use data.
Therefore, the vector f, captures the relative difference in drug use rate between
each age group and the reference group (which is zero). f, reveals the gender dif-
ference between males and females using males as the reference group. Similarly,
Edu,, categorizes educational attainment into five bins: no schooling/kindergarten,
primary education, lower secondary education (S1-S3), upper secondary education
(S4-S7), and tertiary education. No schooling/kindergarten is the reference group,
and f, reports the difference in drug use rate between group i and the reference
group. Since people with no schooling/kindergarten are more likely to take illicit
drugs than other groups, we expect f, to be negative. Lastly, all the coefficients may
be different by drug category. Hence, we also report the age differences for each
drug category, respectively. aj is the intercept, and &, is the residual term.

2.3.2 Economic determinants

We leverage income information to explore the economic determinants of drug use.
Income can be calculated from the monthly earnings reported by each individual
in the Census and were aggregated by group. Different from Eq. (1), we construct
a panel of drug use rates by district and year. Since we do not have information on
people who do not take drugs as counterfactuals, aggregation above the individual
level is necessary for analysis. The finest spatial resolution in the CRDA data is by
district. Therefore, we calculate the number and rate of drug use at the district-year
level. There are 18 districts in Hong Kong, with a large heterogeneity across dis-
tricts in many aspects, including drug use rate, income and economic structure (as
described later).

We estimate the association between income and drug use rate by district as
follows:

Y, = a; + pyIncomey + v, + 7, + &, )

where Y, is the drug use rate in district d in year ¢.* Income,, denotes the monthly
average income of residents in district d in year t. f; is the parameter of interest,

4 Alternatively, we can also employ a Poisson regression model using the logarithm of number of drug
users as the dependent variable with the corresponding population as an offset. The results are consistent
with our main specification, and are reported in Appendix Table 5.
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which captures the effect of income on drug use rate. 7, denote district fixed effects,
which controls for time-invariant factors that are specific to a district (such as natu-
ral endowment, economic structures and patterns). It also reports the differences in
drug use rate across districts. z, are the year fixed effects which control for temporal
changes that are common to all districts in Hong Kong, such as major changes in the
economy, policy and overall drug supply and demand in Hong Kong that affect all
the districts at the same time. To allow for temporal autocorrelations, we cluster the
standard errors &, at the district level.

Equation (2) is a fixed-effects panel regression model, allowing us to explain the
income effect and district differences by controlling for much of the unobserved
confounders that are either time-invariant and district-specific or common to all dis-
tricts. Essentially, we are leveraging only within-district variations in income and
drug use over different years. Although the fixed-effects models are still likely asso-
ciational, they can presumably explain a large proportion of the variations in drug
use rate. Thus, they can credibly help quantify the relationship between drug use and
demographic/socioeconomic factors.

3 Results
3.1 Drug use by district

Table 1 reports the numbers, percentage shares, and ratios of drug users by district
in Hong Kong in each census year during 1996-2016. We observe both a large num-
ber and rate of drug users in districts with higher population densities (including
Sham Shui Po and Yau Tsim Mong), but there are notable differences revealed by
the two metrics. Although Kwun Tong also has a high share of drug users each year
(around 10%), the rate of drug use is almost half of that in Sham Shui Po (16 vs 29
per 10,000 in 2016) due to a much larger population. Therefore, the severity of drug
use is much higher in Sham Shui Po. We highlight this difference for policies to allo-
cate more resources to Sham Shui Po than those to Kwun Tong. In addition, drug
users are also likely to reside in remote and poorer areas with high criminal records,
such as Yuen Lung.’ In comparison, the prevalence of drug use is low in commer-
cial regions with financial and real estate industries on the Hong Kong Island, such
as Central/Western and Wan Chai. The average wages in these regions are higher
than those in Kowloon (including Sham Shui Po and Yau Tsim Mong). For instance,
the monthly average incomes in Wan Chai, Sham Shui Po and Yau Tsim Mong are
HKD 26,643, 15,171 and 17,237, respectively.

5 https://www.scmp.com/article/620541/crime-map-reveals-citys-black-spots.

@ Springer


https://www.scmp.com/article/620541/crime-map-reveals-citys-black-spots

T. Liu, S. Gietel-Basten

158

paddoip a1om UOTIRULIOJUT JOLI)SIP OU YIIM
suonearasqQ ‘Afeandadsar ‘[oued Y311 pue 9[pprwr }J9[ Y} U0 UMOYS e Fuoy Suoy Jo SIOLISIp 81 ur (000‘0] Jod) s1esn Snip jo 9je1 pue areys agejusorad ‘roquinu oyJ,

(a4 96 611 0'ce 96l 60 91 L1 ST I'c IL 6L1 61¢ oy 60t WIS /[BNUI]D)
88 8¢l €'1c 9'1¢ 0ee S1 V'l 61 €T e LTT 9¢1 LYC SOy €Sy feyDd uemy
I'6 81 S'LT 6°6¢ £9¢ e y'e vy £y 14 L81 YLE 999 ELL Y43 wyInog
8l 7'0¢ L'vC 0°1¢ (4% 8T 0¢ 61 60 60 60¢C 0ce S¥C 8S1 81 SPUB[S]
9L €01 Il Lel L'1e v'e 0¢ L'e 8¢ 8’1 6S¢C 6C¢ 61¢ (494 ore Suny| reg
el 81T 0°Le (443 9ce 8¢ 8 9v (94 6'¢ 88¢C 1§59 6LS €SL 6¢L 0d 1eL
LT 891 0ve &% Sov 9¢ e (a4 Ly 1Y SLT 18¢ 60S Sv8 6001 Uep Uonsy,
001 0¢el I'LT goe 06¢ I'y £e 9'¢ 6t Sy ore 99¢ (3%4 L8 IL8 £ uoojmoy
€6 Vel (4! 6CC (24 0¢ 1Y [ 09 79 08¢ 88¢ S99 7901 9811 wRiseq
991 £'6¢ goe [ %3 £'8¢ I's 09 'S 194 Le 8¢ 199 £v9 9LL SoL YHoN
8 (X331 €Ll 6'1¢ S'1e %Y 9°¢ 9 6'S 4 0¥ 819 68L 9%01 1001 Uty eqs
oyl £0¢ 98¢ I'ey ¥'9¢ 09 8¢ 'L 08 €6 9Sv €9 668 9Tl LLLT urs 1e], SUOpM
L'ST 8'CC (14 9'8¢ TSy S'L S'L €8 6'L 8'8 99¢ LT8 1244 LOV1 9891 Unjy ueng,
€¢1 6°1¢C £0¢ 8°0¢ £9¢ L'L 9L 79 79 s 78S 8¢8 €6L OrITI 786 Suisy, remy]
8¢l 9c Ve VLE 8Ty ¥'6 40! €L I'L 09 €lL 0cIT 8¢C6 89¢C1 9CI1 Suog uang
8'8¢ ¥'8¢ 69¢ EvL 618 96 08 €6 6’8 6 STL LL8 7811 ¥861 99LT SO WIS, nex
191 SIe €8¢ 4% (4% 1ot 06 8'6 1ot 0cI 89L £66 8YCI 66L1 6CC Suo, unmy|
¥'6c (4% '8y 6'19 9’19 It 6'01 ¥'01 €6 €6 VL8 oIl ceel 9691 L8LT 0d Iny§ weyg

LSIp Ag

oyl V'1c L'Sc L'Se (413 0LSL 96601 169°C1 VL8LI 0L1°61 v

910¢C 11oc 900C 100¢ 9661 910¢ 110¢ 900¢ 100¢ 9661 910C 11oc 900C 100¢ 9661 st

(000°01 Iod) a1y (%) 98eu00I0g IoquIny

s101nsIp Suoy SUOH UT SI9sn SnIp Jo ojel pue IoquinN | d|qel

pringer

As



A quantitative analysis of socioeconomics of illicit drug... 159

3.2 Reason of drug use

Effective and efficient social policy and interventions require timely and accurate
understanding of the reasons behind individual decisions on drug use. One advan-
tage of the CRDA data is that it reports reasons for drug use for each individual
since 1996. The main reasons include: curiosity, peer influence, partner influ-
ence, relief of boredom/depression/stress, self-medication, to avoid discomfort of
its absence, to seek euphoria or sensory satisfaction. Overall, we find that peer
influence (30%), curiosity (28%) and discomfort (19%) are the top three reasons
for taking illicit drugs. Importantly, the primary reasons behind drug use differ by
age. First, curiosity (35%) and peer influence (32%) play a dominant role for drug
use among the young people below 30 years old. Second, as the age increases, dis-
comfort becomes a more important driver for drug use decisions. For middle-aged
groups between 30 and 60 years old, peer influence (29%) and discomfort (24%)
are the main reasons. Notably, the share of relief of boredom/depression/stress for
the middle-aged group is higher than those of the young and elderly. This reveals
that social pressure and anxiety, which is also likely related with discomfort, may
play a significant role in introducing new drug use for the middle-aged people.
Third, over 37% of the elderly above 60 takes drugs to relieve discomfort in health.
This suggests that the elderly is unlikely to take illicit drugs due to curiosity or
pressure. The percentage of reasons for each group are plotted in Fig. 1.
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Fig. 1 Percentage shares of drug use reasons. The reasons for drug use are shown for the whole population,
age 0-30, 30-60 and 60 above in the upper left, upper right, lower left and lower right panel, respectively
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The reasons for drug use also vary by educational attainment. The top reasons for
no-schooling, primary, lower-secondary, upper-secondary, and tertiary groups are:
to avoid discomfort (37%), peer influence (29%), peer influence (31%), peer influ-
ence and curiosity (59%), relief of boredom/depression/stress (27%), respectively.
In sharp contrast, physical discomfort is the main reason for the no-schooling group,
whereas mental depression is the major cause for the well-educated group.

3.3 Gender, age and education

Previous studies observed higher prevalence of illicit drugs among males, the youth
and less-educated groups, but the importance of gender, age and education is not
quantified in Hong Kong. Table 2 reports our estimates from Eq. (1). Males, age
group at 010, and people with no schooling are used as the reference groups to
compare the differences in drug use over gender, age and education, respectively.
Column (1) contains the estimates for all drug users, and columns (2)—(3) differ-
entiate between newly addicted (or drug initiation) and previously addicted cases.
On average, the drug use rate of women is lower than that of men by around 60 per

Table 2 Difference in drug use rate by gender, age and education

Variables (1) 2) 3)
All New Previous
Gender
Female — 60.44%** (3.18) — 14.87**%* (1.55) — 45.57*%** (2.17)
Age
10-20 66.72%*%* (7.08) 35.82%%%* (4.69) 30.90%** (4.39)
20-30 137.23%** (8.83) 48.87%** (3.53) 88.35%*%* (6.15)
30-40 95.72%%%* (7.97) 21.86%** (3.96) 73.86%** (5.30)
40-50 64.21%%%* (4.66) 9.85%** (1.64) 54.36%%%* (3.98)
50-60 44.78%** (4.19) 7.46%%%* (1.60) 37.32%%% (3.30)
60-70 33.32%%%* (4.29) 7.08*** (1.60) 26.23%%%* (3.26)
>70 26.93%%%* (4.52) 6.94%%%* (1.60) 19.99%** (3.45)
Education
Primary 17.21%%* (6.13) —7.01** (3.41) 24.22%%% (3.99)

Lower secondary 8.83 —-4.15(3.52) 12.98%** (3.63)
(5.92)

Upper secondary — 44.92%*%* (5.02) — 17.54%** (3.38) — 27.39%*%* (2.78)

Tertiary — 56.88*** (5.26) — 22.35%** (3.44) — 34.53%%*% (2.97)

Observations 1919 1919 1919

R-squared 0.39 0.23 0.42

The differences in drug use rate by gender, age, and education are listed in each panel. Results on all
drug users, newly reported users, and previously reported users are listed in each column. The males, age
group at 0-10, and people with no schooling/kindergarten are the reference groups, respectively. Robust
standard errors in parentheses

#kp <0.01, #4p <0.05, *p<0.1
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10,000 in Hong Kong. Female drug use rate is nearly 15 people fewer than males for
the new-addiction cases, and is 46 people fewer than males for previously addicted
cases. All the estimates are statistically significant at the 1% level (p <0.01).

Age is another key factor of drug use decision. People aged between 20 and 30
have the highest drug use rate over 137 per 10,000, followed by age groups at 3040,
10-20 and 40-50. The youth at age 10-20 is much more likely to start taking illicit
drugs than those older than 30, as shown by column (2). In addition, the last four
rows in Table 2 show the differences in drug use rates by educational attainment,
conditional on gender and age. The highest rate is observed for people with primary
education, which is 17 counts per 10,000 more than those with no schooling. The
tertiary group has the lowest drug use rate. There is a negative correlation between
education and new drug use in column (2), suggesting that higher education reduces
the likelihood of drug use. A plausible explanation is that drug use brings higher
private costs to individuals with higher education, such as opportunity and produc-
tivity losses.

The drug use rates may also be heterogeneous by different drugs. Table 3 rep-
resents the estimates of each demographic factor’s association with drug use rate
in each age group. First, the relationship between narcotics analgesics use and age
is concave downward, with the largest rates in the age group at 40-50 in column
(1). Compared with the age-group below 10 years old with no drug use, the drug
use rate of narcotics analgesics is higher by 7 per 10,000 for the youth between 10
and 20 years old. The concave relationship is also found for sedatives/hypnotics in
column (5). The use rate of other drugs, including stimulants, depressants, tranquil-
lizers, hallucinogens and ketamine, all reveal monotonically decreasing associations
with age. Furthermore, narcotics analgesics are the most popular drugs, with much
larger coefficients than many other drugs for each age group. The size of drug use
rate among the youth at age 10-20 is also large for stimulants and ketamine, reveal-
ing a high popularity of these drugs among the youth. This may be related with the
common “misconception” of many drug users that ketamine does less physical harm
compared with other drugs, and it is more affordable with lower prices (Joe-Laidler
and Hunt 2008).

3.4 Income

Economic status is closely related with drug use decisions, but the relationship can
be either positive or negative (e.g., Long et al. 2014; Saffer and Chaloupka 1999).
On the one hand, higher incomes may increase consumption of drugs for pleas-
ure, but may also increase investment on health as a normal good and reduce drug
use. On the other hand, drug use can dampen work productivity and income. Since
drug use and income can affect each other, there is an issue of reverse causality
in identifying the effects of income on drug use. Despite the challenges, the drug-
income relationship is empirically unclear in Hong Kong. To explore the associa-
tion between income and drug use, we run the regression in Eq. (2), and report the
estimates in Table 4. If we simply regress drug use rate on income, the coefficient is
— 0.0015, with a statistical significance lower than 1%. In other words, if monthly
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income increases by HKD 10,000, the drug use rate will significantly decrease by
15 per 10,000 people in a district. Introducing district fixed effects greatly improved
the R-squared (goodness of fit) from 0.27 to 0.88, as shown by columns (1) and (2),
and the size of the income coefficient almost doubled. This suggests that the omitted
time-invariant spatial differences in drug use can explain a large proportion of drug
use variation. Further controlling for year fixed effects yields to similar estimates
of the income effect while continuously improving the R-squared to 0.92, as shown
by column (3). Our method can explain 92% of the variation in drug use at district
level. Hence, we use this as our main specification. The yearly differences estimated
in the same regression in column (3) are reported in column (6), with the year 1996
as the reference group. Drug use rates were declining from 1996 to 2016, with a few
spikes in 2000-2002 and 2008-2009. In addition, we further differentiate between
newly addicted and previously addicted cases in columns (4) and (5). Overall, the
estimates in columns (3) to (5) shows that if monthly income increases by HKD
10,000 in a district, the drug use rate will decrease by 22 people per 10,000, among
which 9 are newly addicted cases, and 13 are previously reported drug users. How-
ever, the estimate is insignificant for the previously reported cases. This suggests
that income increase may not directly stop pre-existing drug abusers from continu-
ing using drugs due to addiction. The average drug use rate at the district level is
27 per 10,000, and the average monthly income in a district is HKD 17,147 (USD
2,191). This means that a 10% (or 58%) increase in monthly average income is asso-
ciated with a 14% (or 82%) drop in drug use rate at the district level.

Table 4 also reports the spatial differences in drug use rates by district conditional
on income, with Central/Western as the reference group. If incomes in all districts
are at the same level, the highest drug use rate would be in Yau Tsim Mong, which
is 12 per 10,000 people higher than that in Sham Shui Po. It is worth noting that
Sham Shui Po has the highest observed drug use rate listed in Table 1. These two
observations do not contradict each other. Instead, Table 4 serves as the counterfac-
tual of what the drug use rate would be like if the income differences across districts
disappear. Moreover, the drug use rate in Yau Tsim Mong is driven by the previ-
ously addicted cases, whereas the highest rates of new addiction are in Wan Chai
and Central/Western. These spatial differences are related with unobserved time-
invariant factors at the district level.

3.5 Cost of drug use

CRDA covers valuable information on the frequency and cost of drug use of each
individual since 2006. This information is self-reported by drug users during
2006-2016. On average, each individual takes drugs around 14 times per year. The
average annual expense on illicit drugs for an individual is HKD 28,555. The aver-
age annual income of an individual is HKD 128,310 during 2006-2016. This means
that a drug user can spend at least 22% of income on illicit drugs each year. This is a
lower-bound estimate, since the income of drug users is likely lower than other peo-
ple. In addition, the expense-age relationship follows an inverted-U shape. People
aged between 40 and 50 pay the most for drugs, which is around HKD 35,492 per
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year. A person at 10-20 years old spends HKD 10,649 a year on illicit drugs, and a
person at 70—80 years old spends HKD 26,074 a year on illicit drugs. The observed
total annual expenditure or cost on drug use is HKD 255 million (USD 32.6 million)
in Hong Kong on average. It is worth noting that other costs by drug use, such as
health expenditure and labor losses (DeSimone 2002), are difficult to observe and
are neglected in the cost calculation.

4 Discussion

Our findings are helpful for governmental and non-governmental programs to allo-
cate resources effectively to target at those most at-risk groups in Hong Kong, such
as people with education below the upper secondary level, and the youth below
20 years old using stimulants and ketamine, and the middle-aged using narcotics
analgesics. Previous policies primarily focus on the young people and develop edu-
cation programs to discourage curiosity and peer influence. As Hong Kong is well-
known for high social pressure, policies shall focus more on relieving boredom and
stress for the middle-age people to prevent drug use at an early stage. As for the
elderly, more health programs shall be devoted to reducing the physical discomfort.
For the youth aged between 10 and 20, regulations shall be strengthened for stimu-
lants, depressants and ketamine compared with other drugs. In particular, we call for
policy attentions to poor families who are likely to reduce drug use if their incomes
increase.

There are a few caveats in interpreting the findings. First, there is potential under-
reporting as mentioned in the data section. Second, we use linear interpolation to
construct measures of drug use rate for each year in-between the census points,
which may induce measurement error. These potential errors will not bias our esti-
mates largely as long as they are uncorrelated with the characteristics of specific
subgroups. This assumption may be violated for the young group, whose drug use
may be more underreported than the middle-aged and the elderly. If so, our com-
parisons between the young and older groups shall be treated with caution, but it
will not change our conclusion qualitatively, since the younger group already has a
higher rate of drug use than other groups. Third, the multiple linear regression mod-
els capture only the average associations between income and drug use. Therefore,
our estimates shall be interpreted as the average effects of demographic and socio-
economic determinants on the observed drug use rate in Hong Kong.
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5 Conclusion

Understanding the determinants of illicit drug use is crucial for policy interventions.
This study explores the demographic and socioeconomic differentials of drug use
in Hong Kong during 1991-2016. Using the most comprehensive data on drug use
and population in Hong Kong, we isolate the effects of population changes in the
long run by constructing rates of drug use by sub-population. We find that drug use
is adversely related with education and income levels, and the youth and males have
higher drug use rates than their counterparts. The relationships are further quantified
for each type of drugs in every Hong Kong district, together with the expenditure
on drugs as a lower-bound measure of the costs associated with drug use. The esti-
mates on the relationships and costs can provide reference for cost—benefit analyses
of existing and future interventions, and can be used for comparison across regions,
which is beyond the scope of this paper.

Our findings call for more diversified social interventions on illicit drug use for
different groups in Hong Kong. Besides the continuous efforts in discouraging the
youth from drug use, policies shall also pay attention to the other emerging at-risk
groups including the middle aged and the less educated, and drug policies are also
related with other social issues such as growing social pressure and population age-
ing. Our findings are very suggestive and serve as one of the first steps for evidence-
based policymaking in drug abuse in Hong Kong. More careful research designs are
needed for causal evidence to support policy evaluation and recommendation. For
instance, more research can be done in the future to evaluate the effectiveness of
policy interventions based on comprehensive datasets and analyses for causal infer-
ence, and to offer insights into improving policy treatment and social care to dis-
courage illicit drug use in Hong Kong and other regions.
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