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Abstract

This dissertation models the dynamics of alcoh@ msthe Russian Federation
with an emphasis on identifying policy implicatiomsost likely to be effective at
controlling alcohol use. Utilizing data from The $ian Longitudinal Monitoring
Survey, models of alcohol consumption are estimatsidg bothmyopicand rational
specifications via ordinary least squares, fixef@a$ two stage least squares and, the
focus of this study, two-step system generalizedhote of moments. Alcohol
consumption is studied both as a composite goodaasnd distinct beverage category
(wine, beer, and hard liquor). Furthermore, equestistratified by gender and rural status

are included to better identify effects specificetevant subgroups of the sample.

Strong evidence of myopic addiction in both therallesample and the stratified
subgroups are identified. Even so, alcohol doemd®e follow the law of demand within
the myopic specification indicating that consumaii§ still react to changes in price. No
evidence for rational addiction is found in eitliee complete sample or its subgroups.
Results from the sample subgroups (male/femaleandrbiral) were consistent with the
overall pattern observed in the full sample, buteded in magnitude. This would
suggest that, although alcohol consumption in iildials is affected by similar factors,
regardless of gender or geography, the extent tchmhese individuals are affected
differs. This reality would lend credence to "wted" public health interventions for

specific subgroups of individuals, rather than a size fits all approach.



Chapter 1: Introduction

From a public health perspective, it is clear takiohol consumption plays a
major role in morbidity and mortality and imposegessive private and social costs in a
number of countries around the world (Edwards, 19%4older & Edwards, 1995).
Policies aimed at increasing the price of alcotmisumption, whether directly through
taxes or indirectly through access restrictionstaeemain tools used around the world to
combat these ills. Alcohol control policies, howewield different results depending on
the economic, social, cultural and, political reed of a particular country. This
dissertation intends to model the dynamic of altalse in the Russian Federation with
the intent to identify the viability of using priaelated policies to affect the level of
alcohol consumption in the population as well agegative side effects that could arise

as a result. To further this goal three main tagkse accomplished.

The first task provides background knowledge on history of the alcohol
problem in Russia and reviews the attempts to sah®y various regimes. Special
attention will be paid to the relationship betwelea legal and underground sectors of the
alcohol market and any adverse side effects tisafiteel from a particular policy. This is
done to put any policy implications made as a teduiis study into cultural perspective
since policies that work well in one country caih $pectacularly in another if care is not

taken to adapt them to local realities.



The second task will concentrate on identifying pattern of behavior exhibited
by alcohol consumers in Russia. Modern researehtiites two types of economic
behavior relevant to the consumption of addictivdssances. Under the model of
rational addiction, the current standard in thédfie@ consumer realizes the addictive
nature of his activity as well as the resulting atege outcomes. However, he persists in
the behavior since, for him, the perceived berdfitonsuming the good now outweighs
the present value of the expected costs of consampf his theory implies that current
consumption depends linearly on past consumptiatyré consumption and current
prices. A rational consumer reacts not only to itin@ney price of the addictive good
today, but also to all the other factors that affee cost of consumption. In short, higher
excise taxes as well as programs aimed to incraaseeness of the health and social
costs of alcohol use can cause such a consumedtme his intake or, in some cases,
become an abstainer. The myopic model takes a comrservative view of addiction in
that a consumer of an addictive substance is “hifoke the addictive good so that the
only relevant determinant of current consumptiorthis amount of the addictive good
consumed in the past, which by extension represtémsstrength of the addiction.
Myopic behavior implies that excise taxes will laegely ineffective, while educational
programs will work primarily through preventionn $hort, once a drug addict always a
drug addict. This study expects to find that thes&an population acts in a manner

consistent with the model of rational addiction.

The third task, which constitutes the primary ciimittion of this dissertation, will
be concerned with identifying the methodologicalalidnges faced by researchers

attempting to estimate rational addiction modelagipanel data and proposing a method



to overcome some of these challenges. A new im&tntial variable, twice lagged
consumption, not previously used in modeling addecbehavior will be proposed and
tested for validity. The standard instrument useduch research, future prices, has a
number of shortcomings that have led researcherguéestion whether useful policy
results can be gained from research done on iis f@suber & Koszegi, 2001). Since,
even with these shortcomings in mind, rational etilohh is the standard theoretical
framework used in studying the consumption of ailddcsubstances, providing another
tool for the estimation of such models will increathe effectiveness of any policy
initiatives formed on its basis. The new economoetrategy will then be applied to a
dataset on Russian alcohol consumption with an #&midentify health policy

implications.

1.1 Russia and Alcohol: A Historical Background

Various countries or regions in the world are knden or strongly associated
with an alcoholic beverage. Germany is famousitbobeers, France and California for
their wines, and Russia for its vodka. An unfodtenstereotype is of a drunken Russian
stumbling around in hisushank& hat, which is as prevalent and recognizable &s th
“matryoshka” doll or the hammer and sickle. Whether under ai$isaCommunist or
Democratic government, the typical Russian drinkindfure was characterized bya “
predominance of liquors over other beverages, thesaomption of large amounts of
distilled liquors on one occasion, the disinclimatito consume food when drinking, an
initial determination to get heavily drunk, and tagistence of many drinking traditions
(Zaigraev G. , 2004) The preference for heavy episodic drinking canrbeed to the

beginnings of the Russian state. The roots opthblem stem from the fact that for the



majority of its existence, Russia had a primarilyrat economy. Holidays and
celebrations were few and mostly centered around #ygricultural calendar.
Consequently, spikes in income corresponded witys dd celebration, thus drinking
became an episodic phenomenon. As the state udshand incomes became higher and
more consistent, the restriction of drinking toiagitural holidays and their attendant
income spikes was made obsolete, but the habixoéssive drinking on each sitting
remained. Complicating the problem was state potltat, since the 15 century,
consistently promoted the consumption of distilledh-proof ethyl alcohol at the
expense of light alcoholic beverages. So muchtisat, by the beginning of the 20

century, vodka made up 93% of all beverage alcobnsumed (Zaigraev G. , 2004).

Throughout Russian history, the alcohol market wharacterized by three
competing, yet often coexisting structures: totabnopoly of alcohol sales and
production by the state, taxation of privately @tierxg alcohol producers and thbuy
off” system, which had a noble, wealthy merchant ongany buy the right to operate an
alcohol related business for a period of time. rEpeesent alongside these official
systems was the problem of home and illicit prounct Home production being alcohol
produced by an individual for personal use andiilfproduction being alcohol produced
with the intent of future sale. The progress of Btate's addiction to alcohol-related
revenues and the populace's addiction to alcobelfitan be loosely split into four eras:

the Pre-Imperial, Imperial, Communist, and Post-@amist eras.

1.1.1 The Pre-Imperial Era
Before the reign of Ivan the IV (the Terrible), somption and production of

alcoholic beverages in Russia was fairly limited wones (imported from Byzantium,

4



Asia-minor and Europe), grain based beers ragdd- a locally produced honey based
wine. The vodka of the era was not popular andenestronger than 20 percent.
Imported wines were expensive, and mostly limitedttie feast-halls of the wealthy
nobility, while the common people consumed maimhyed and beers in special
establishments calledkhorchmas. A Khorchmawas a type of a cross between a
restaurant, bar and social center which offereddfdow alcohol content drinks and
entertainment for a given village. Alcohol was nigiconsumed on social occasions
such as harvests, weddings, and holidays. The gearn# thekhorchmawas often
elected, and exercised control over drink qualifyne norms of consumption, and the
clientele (women and children were often bannedjeweatters decided upon by the
entire village. Essentially, “drinking in modexati’ was the norm (Golosenko, 1986),

(Prizhov, 2009).

In the time period between 1505 and 1681, changesureed during the
unification of the scattered Russian Principalitigsthe Principality of Muscovy and the
formation of the Russian State. The Principalify Muscovy initially, had strict
regulations where alcohol was concerned. The camman was allowed to consume
alcohol on religious holidays while production ofyed and grain based beers for
domestic use was both limited to special occasimmstaxed. To produce, say a butket
of honey-wine you needed to have the following: #ajeason to do so (wedding or
similar holiday would do), (b) pay the appropriéd® and consume the entire volume of

beverages produced within an allotted time, usuglly days. In Moscow-City itself,

! Appendix B provides the modern equivalents in buogtric and imperial.
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only foreigners housed in a specially walled offeign quarter were allowed to drink
without restriction. Of course, such draconiantoamrwas not present everywhere; for
example merchants and nobles would buy the rightoperate akhorchma thus
contributing to the state's treasury. In additiomgnasteries, above state control, often
entered into the alcohol business. As the poweMakcovy spread, so did these
regulations on private alcohol production and comstion. However, along with the
spread of policies aimed against private ownersimigh operation okhorchmj emerged
the state-owned and operatdtbrchmi This trend accelerated rapidly under the reign o
lvan IV. After the successful (and costly) milgacampaign against the neighboring
kingdom of Kazan around 1552, Ivan the IV bannes ghoduction and sale of vodka,
opening the firskabak( a government owned bar where only high conteath@l drinks
are served). Initially there was only okabak limited to the use by thepprichniki
(Ivan 1V’s secret police), but later as the prdfitsly of such institutions became clear,
kabaksquickly spread throughout the urban centers oRtissian State (Tatishev, 1979),
(Prizhov, 2009), (Takala, 2002). Althoughbals sold high content alcohol only, many
had attached qvarni, which were pubs where grain beemnyed and other moderate

alcohol content drinks were sold.

Most kabaksand povarni were directly state-owned and contributed diretdly
the nation's budget, however, some were owned hyasteries and the nobility either
through the system of “buy off” or through grant the Tsar. As thd&abaksspread
throughout Russia, and their importance to theonatitreasury grew a series of edicts
were enforced. In 164%he Edict on Khorchmaf. S. Z. R. |., 1830) was passed,

outlawing the production sale and storage of altoldrinks by private parties, as well



as the purchase of alcoholic drinks from privatdips. The edict okhorchmaswvas the
first edict to apply to all Russian territoriesn 1652, another major piece of alcohol
legislation known a3he Sobor o Kabakafirhe Assembly on Kabaks) (P. S. Z. R. 1,
1830) was introduced. This piece of legislatiotalelshed a state monopoly on all
alcohol production and sales. All remaining prahatownedkhorchmiand “bought off”
kabakswere liquidated. The institution ofkabakwas replaced by &fuzhechniydvor’
(drinking stand) a place where you could buy al¢dbdake home or consume nearby.
The downside of &ruzhechniy dvoas opposed to tHeabakwas that the former did not
provide a place to sit and consume the product,laciced varni to provide food and

lower content alcohol.

In 1660, this legislation was modified, forbidditige production of alcohol for
home use, and stripping monasteries of their rightproduce and distribute alcoholic
beverages. By 1681, the government had a com(é@) monopoly in the alcohol
business. Privat&horchmi were outlawed, monasteries were banned from alcoho
production, private production of alcohol for parabuse was made illegal and the “buy
off” system was liquidated for all intents and pasps. With the elimination of most of
the credible competition, government vodka becahe dnly source of high-proof
alcohol and a reliable source of income for theggoment. The state had a simple
pricing scheme: alcohol for sale would be pricedvate what it cost to produce and
distribute. At these rates, alcohol sales wer@aating for approximately 25 percent of
the State's annual revenue (Takala, 2002), (PrizB609). The price of these extra
riches was a drastic change in the nature of alcodrtsumption. With the suppression

of locally managedkhorchmasn favor of state ownelabaks the consumption of low



strength alcohol with food in a ritual manner wagplaced by straight consumption of
high strength alcohol As kabakswere replaced bkruzhechniydvors, the prevailing
drinking style changed from casual drinking at blé¢aor bar to binge drinking near a

kruzhechniydvor.

1.1.2 The Imperial Era

Although the Russian State possessed a completopuolynon the sale of
alcohol, the way in which it was produced was mooenplex. Production was split
between breweries owned outright by the governraadtterritorially tied to a series of
points of sale, and private subcontractors, whicluldl produce independently but sell
their whole inventory only to the government. Ipdedent contractors had an important
advantage over the government run breweries siregevwere not bound by local demand
for alcohol. Taking advantage of economies ofesctidey were able to produce larger
guantities of alcohol for significantly less thameir government competitors, and by
1705, the state run breweries were in crisis. Wddgby inefficiency, corruption, and
inability to make use of economies of scale, thesrevunable to compete with the
independent contractors — it was cheaper for theergonent to buy alcohol for resale,
than to produce it for themselves (Takala, 200B)is led Peter the Great, desperately in
need of cash to finance his war against Swedemitstate the “buy off” system and
move the alcohol industry back into the privatet@ec Furthermore, in need of
maximum returns from alcohol sales, Peter the Geagaged in a crackdown on home
production, by confiscating items that could beawably used for alcohol production.
Orders were issued so thah“all my kingdom, the high and the low as wellths

clerical ranks of all types, at homes and at estaaee forbidden to produce wine and



must buy from KabakgP. S. Z. R. I., 1830). In 1716, in search of yaire money for
the treasury, the government devised a new waydfit from alcohol production; home
and private production were legalized and heaaket. The tax was taken on all items
that could be used to produce alcohol, regardlégheair actual use. Simultaneously,
during Peter's reign the alcoholic infrastructukab@cks drinking stands, etc...) was

drastically increased throughout all of Russia @ak2002), (Prizhov, 2009).

Between 1716 and 1861, the government’s alcohakydluctuated between
state monopolization and use of the “buy off” sgstavith neither lobby managing to
gain the upper hand (Takala, 2002). Eighteen sirey however brought in a new era of
extracting profit from alcohol sales. After a ysaworth of work by a special
commission, a report called’he matter of drinking collectiohgP. S. Z. R. 1., 1830)
was presented to the government. Based on thefsaf that report, a series of reforms
was enacted, taking effect in 1863. The “buy affstem was repealed and a three-way
excise duty was enacted. Taxes were levied onfdlh@wing: the means of alcohol
production based on capacity, the quality and qtyaof alcohol produced, and the
amount of alcohol sold. From 1863 on, the govemtm@ade money by increasing these
three taxes, while leaving the alcohol market itatdne. This free market approach led
to a boom in alcohol related businesses, spregaegously unrivaled access to alcohol
throughout the Empire. This system remained Igrgeichanged until 1894, when the
Russian state enacted a full monopoly on alcohotiyetion, thus becoming the only

official seller of alcohol (P. S. Z. R. 1., 1830).

Conceived in and provisionally enacted in 1894, stede monopoly on alcohol

production took effect on all Russian territoriasl©04. The sale of pure alcohol, wine

9



and strong spirits became the sole domain of theergment. Vodka could now be
bought only on a carryout basis from special govennt operated stores. The monopoly
did not affect the production of beer, and grapsedawine, which continued to use the
old tax system. The resale of alcohol also renthilegal, as long as an individual
purchased supplies from the government stores.ceSime monopolization took place
under the banner of combating alcoholism througjhndr prices and an increase in the
guality of the vodka consumed, efforts were madeh&b effect. Alcohol could only be
sold from official government stores in standardizentainers featuring the official seal
of the manufacturer. The price tag had to inclselgarate prices for the alcohol and the
container itself. The container could then be eaded for part of its value. At this point,
sales could be conducted only with hard currenog, the practice of purchasing alcohol
on credit was outlawed. Sales were to be restritbethe times between 7a.m. and
10p.m., and no earlier than 11la.m. on Sundays aiidys. Restrictions on sales of
alcohol to minors and people under the influencesvemacted, and a special police force
to oversee and enforce these changes was cre@fegtial social organizations designed
to spread educational information on the negatoressequences of alcohol, in addition to

providing alternative activities were organizedias! (Takala, 2002).

The result of the monopolization of the vodka irdpsvas somewhat other than
advertised. As an economic measure, it was agpasticcess. The amount of state
revenue generated by alcohol sales increased f@f 2nillion rubles in 1884 at the
start of the reform to 736.9 million rubles in 19G&0 years after taking full effect
(Takala, 2002). The domestic economy also bemkfitéJnder the lobbying of D.

Mendeleev (Russian chemist, inventor of the peciddble of the elements, and the

10



formulation of modern Russian vodka), the systertarés was altered to favor small to
medium scale rural alcohol producers, and largamuiddcohol factories were outlawed.
By 1913, Russia had around 2969 alcohol factoniedyring an average of 135,846,000
buckets (1,670,905,800 liters or 441,406,614.4881ogs) of vodka per year (Takala,
2002). However, Mendeleev's stated goal in lobipyior the development of rural
alcohol production was to use it as a bridge betwagriculture and industry. The
resulting increased volume of alcohol was intenideadonsumption in heavy industry or
export to Europe. Although Russia was able to bmecdhe world leader in the
production of pure alcohol and strong-spirits (vagkit was dead last in the use of
alcohol for industrial needs Exports were also declining. By 1913 only 7%tatal
spirits production was used in industrial needs 4r&% was exported, the domestic
consumer consumed the remaining volume (Takala2)200nstead of stimulating the
rural economy, these policies led to an increasthénprevalence of the ills of alcohol
consumption. Street drunkenness became a commlohisiRussian cities as the drunks
that were previously out of the public sight sgllleut into the streets and could no longer

be ignored as an insignificant problem.

Despite widespread political rhetoric about theuéssincluding a 7-year long
Duma commission on “the regulatory problems of latiid no action of note was taken
to combat the problem until the prohibition of 1981 S. Z. R. I., 1830) (Takala, 2002).
The 1914 prohibition was enacted to avoid the rekisg of government alcohol stores

as happened previously in the mobilization for Bwesso-Japanese war in 1905. The

2 Alcohol can be used as an industrial preservasiolvent or fuel, converted into formaldehyde or
ethanoic acid. Other common uses include use ast&@eptic and as an input in many beverages.
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state made no secret of the fact that the ban wasporary measure for the duration of
the war, furthermore only the sale of high-contaldohol was forbidden (except in
guality restaurants). Otherwise the alcohol markes left untouched. Even so, the
effects of this partial ban on the wellbeing of twintry were immediately noticeable,

foreshadowing the effects of Gorbachev's attenigpscadnibition in the Soviet era.

During the first year of the ban, the documentecarmalcohol consumption
dropped to 0.03 liters of pure alcohol per persen year (Takala, 2002). Surveys
conducted during the first few years of the bannified some interesting effects
(Takala, 2002). The saving levels of rural aread imcreased by 216.7 million rubles
during the first nine months of the ban, compam@dhie same period in the previous
year’. This increase in savings could have been cabgéde war, and the resulting lack
of goods and services on which to spend ones incoriwever, an alternative
explanation could be that the increase in dispesaiiome was due to a decrease in
expenditures on alcohol, which beyond the everydtayking included providing drinks
to large numbers of people in situations where adogorms required them, such as
weddings, being hired for work etc. Furthermorerural areas a 27% decrease in work

absenteeism was found in several major regionse€ountry (Takala, 2002).

Not all of the findings were positive. During tBecond year of the ban, there
was a marked increase in the use of surrogate @kohln urban areas, restaurants,
exempt from the ban, formed a basis for a thriviamglerground market for alcohol of

unknown origin. Markets and drug stores, fieldeldrge array of medicinal tonics and

% During the same time period in the year priorhe ban, rural savings had increased by 6.5
million rubles (Takala, 2002).
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self-made beverages of high alcohol content. Treswamption of industrial bi-products,
such as various polishes and lacquers increaseatlhygréloreover, in border areas,
contraband flourished. Official statistics revehataat the state lost 22million rubles in
gold to illicit alcohol trade with neighboring Mamaria (Takala, 2002). The state
budget, which in the 1900-1913 period derived 2%3ff its revenues from the alcohol

monopoly, plunged into deficit (Treml, 1975).

1.1.3 The Communist Era

After coming to power as the result of the Octatesolution, the new communist
regime inherited the problem of alcoholism as waall large stocks of alcoffol In
addition to large stocks of mass-produced alcoholgeritable fortune (up of 5 million
dollars) of high-grade wine was confiscated withive winter palace (Takala, 2002).
Initially the intent was to sell this bounty of alwl to the West, and measures were taken
to secure the alcohol stores. However widespriedithg and persistent attempts to loot
the alcohol stores, coupled with the inability lo¢ hewly formed communist government
to control the situation, led to the decision tstday all alcohol stocks, and close down
all liquor factories in St. Petersburg (Takala, 200 The situation around the alcohol
riots was considered serious enough to appoineeidpcommissariat for wine affairs to
oversee their management. Severe penalties (18 gEhard labor with full confiscation
up to and including death) were instituted for deseof alcohol related crimes; indeed
drunkards were equated with enemies of the peopld @eated accordingly.

Unfortunately, with the loss of the oil rich reggim the Russian Caucusus (due to the

* The equivalent of 70 million buckets (861 millioitets) of vodka was
confiscated in St. Petersburg alone.
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ongoing civil war), the communist government waséal to substitute alcohol for oil as
fuel. The automotive park alone required over 24illion liters of spirits, while due to
the combined effects of the civil war, alcohol sioand anti-alcohol policy, the supplies
of alcohol available to the government was limite@!3.05 million liters (Takala, 2002).
To overcome this difficulty, the complete legalipat of alcohol was scrapped, the
industry was nationalized, and production of alddioo industrial use was reinstated,
though production for private consumption was slitlgal. Even at the height of the
war, the communist anti-alcohol movement (the stogiathe time was “the dictatorship
of sobriety”) within the country never approachedrae prohibition. The sobriety
measures were mostly aimed at protecting grain fomimg transformed into alcohol,
hence making it available as food. The majoritygo¥ernment initiatives of the time
was in line with these goals and was aimed botkaucing the potential supplyand the
demand for strong alcotol Like the tsarist prohibition before it, the setvprohibition
did not extend to drinks of 12% ethanol or lessfuher help to the anti-alcohol effort
was the abysmal state of the alcohol industry, twhad been reduced to 2.5% of pre-war

production in 1920, and 4.2% in 1921 (Takala, 2002)

With the end of the civil war and the introductiohthe “New Economic Policy”,
the situation with alcohol changed once again.aiswer the question of how to finance
the post-war reconstruction, without the optioroofside investment, an internal source

of financing was needed, and alcohol sales throaghovernment monopoly was a

> Through the illegality of the production of alcdhntended for consumption,
severe penalties for moonshining, etc...
® Through penalties for being drunk in public anchking illegally made alcohol.
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proposed solution. Although opposed by many hagiking party members, most
notably L. Trotskiy, and publicly decried by ofitipropaganda, and even Lenin by 1923
the drinking ban was, essentially removed (Tak20®2). The cancellation happened in
a series of steps, first legalizing wines of 14%higher, then allowing the consumption
of strong alcohol for workers with hazardous jolirsally the legalization of production
and sale of alcoholic beverages of up to 30% etharteven though the ban was
technically still on the books, it was no longergircally enforceable. With these
changes came an increase in measured alcohol cptisnm The consumption of wines
and other alcoholic beverages no stronger thaniB88éased from 0.8 million buckets in

1923 to 20.0 million buckets in 1925 (Sheverdin3@(Takala, 2002).

The years immediately after the marginalizationtled alcohol ban have been
called the “Golden age of Russian Moonshining” @lak 2002). The available
beverages such as beer, wines and 30% infusions efn relatively expensive, and
more importantly unfamiliar to the majority of tip@pulation. This latent demand for
high potency alcohol combined with the economidqyobf “price scissors” created a
fertile ground for a flourishing black market. THerice scissors” policy was fairly
straightforward, it enforced a large price diffesenbetween goods intended for
agricultural use (these were kept low) and thosenmted for industrial use (these were
kept high). With this policy in place, it was magoeofitable for a farmer to convert any

surplus grain into alcohol, which could then bedsai a higher industrial good price, or
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sold to the local population. The strength of iasultingsamogoh varied from 15-60%

on average with some reaching up to 80% (Takal@2R0 Strong punitive measures
against moonshiners had little effect; accordingffrial statistics, an average of 10% of
all rural households produced moonshine. In aeragions, this reached 36.6% (Takala,
2002). The alcoholism crisis worsened significgntbfficial reports have cite

widespread and persistent drunkenness, corrupéiod, theft of government funds to
purchase alcohol in the local and regional govenimes well as the Red Army. The
situation among the urban workers, which was camsil satisfactory in 1924,

deteriorated equally quickly. The drinking tradits thought obsolete due to the
communist revolution returned, and the incidencdrafking at the workplace increased

(Takala, 2002).

Faced with this situation the Soviet Governmenkteteps. Using the need to
combat moonshining and drunkenness, and overcorsingng opposition to the
measures in the Central Committee the Soviet Govent enacted a state monopoly on
the sale of alcoholic beverages, similar to the enacted in 1894. In short, alcohol
production was legalized for both government, coajpees and private industry;
however all of the produced alcohol had to be goldhe central government, which
would then use it to produce alcoholic consumedpets. Although the justification for
the monopoly was once again the war on alcoholeamd, more specifically the war on
moonshiners, positive effects were short lived.itidity after the enactment of the

government monopoly on August 1925, a decreadeeicdnsumption of moonshine was

" Samogoror moonshine is a strong alcoholic beverage thsies in color from filmy white to
light brown and has alcohol content between 16b6#2%. (Nuzhnyi, 2004)
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observed. The initial price of government vodkasveat at 1 ruble per 0.5 and sold
fairly well. Two months later the price was incsed to 1.5 rubles, which led to a
decrease in rural sales and a predictable incieas®onshine use. In July of 1926 the
prices were lowered leading to a deteriorating ladtcsituation in urban areas, while
leaving the rural areas largely unaffected (Tak&@02). Predictably, an alcohol
monopoly so close in structure to the much-crigdizmperial monopoly, led to similar
results. Specifically it failed as a way to cohttmth alcoholism and moonshine
production. With an average worker's (workers @sosed to farmers had better salaries
in the USSR) income of 80r per month, many worl@rgse to buy moonshine at 0.4
rubles per 0.5 liter rather than government vodkarable. Many peasants could not
even afford the 1-ruble price. Combined with cadictory legal status of moonshining,
which since 1926 had been permitted for persomal wkile still illegal for sale, this led
to the continued thriving of the moonshine blackket According to official statistics
by the end of 1928, 34.6% of all rural householasipced moonshine for personal use,
for a yearly total of 615m liters of moonshine whiaccounted for 3/4 of total rural

alcohol consumption (government vodka accountimgtfe final fourth) (Takala, 2002).

As a financial instrument, the monopoly proved acmgreater success. In the
two years following the monopoly, the amount ofadlol producing factories tripled
(Takala, 2002). Official statistics recorded th@gaeds from alcohol for 1927 at 180
million rubles. Stalin, however, mentioned a sum560 million rubles (Stalin, 1954),
while the amount budgeted for alcohol proceed$énfive year plan was 900 million. By
the end of 1928, alcohol sales accounted for 12%@fstate budget (Takala, 2002) an

increase of 2% since 1924. The mean per persosuogtion of pure alcohol rose to
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3.5 per person per year. Urban populations dianke as much as rural ones, with
moonshine accounting for 53.7% of consumption, gawent vodka for 39.1% and
beers and wines for the rest. Following a 19%ease in workers incomes’ in the
periods of 1925-1927 a 40% increase in alcohol wopgion and a 12% decrease in
cultural goods were observed (Takala, 2002). Tiets a 2.11 and -1.05 income

elasticity for alcohol and cultural goods respestipv

Following the reinstatement of the monopoly, thevi8b Government fought
alcoholism through disciplinary measures only.of8gr penalties were enacted for public
drunkenness, absenteeism and other alcohol rgdapdtems, and a system of mandatory
alcoholism clinics was formed to sober up alcolmlidtHowever, nothing was done to
curtail the availability of alcohol. The quantity alcohol produced increased annually,
and by 1940 Soviet factories were producing 1,0896om liters of pure alcohol per year

(Takala, 2002), distributing it through an everwgitog chain of specialized stores.

The Great Patriotic Waturned a new page in the history of alcoholisrRirssia.
Although no alcohol control legislation was passedil 1948 the peculiarities of the
alcohol market in the Soviet Union during the waars appeared to be closely related to
the post war boom of alcoholism. The root of thelygm could be traced to the 1939
Winter war with Finland, where in light of the estnely cold temperatures and high

incidence of frost related deaths in the army, teomaof 100g of vodka (Cognac for

8 The Great Patriotic War refers to the conflictvbetn the Soviet Union (with allies) and Nazi
Germany (with allies) from 1941 to 1945. For thestpart The Great Patriotic War ran concurrentith w
WW2 (1939-1945). However, it started with Germangttack on the Soviet Union on June 22, 1941
rather than Hitler's Poland Campaign on Septembdr9B9. Similarly, it ended after the capitulatioh
Nazi Germany, May 9, 1945 rather than with the wagiion of Japan later in the year. Thispposed
to The Patriotic War, which refers to The Russiampite’s war against Napoleon in 1812.
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pilots) and 100g ofalo (salted pork fat) was instituted to combat thebpgms. Over the
length of the Winter War, the Red Army consumednilion liters of vodka and 88.8
thousands liters of Cognac (Takala, 2002). Intitis extra ration was applied to the
army as a whole, however in 1942 the policy wagricded to personnel currently
assigned to armies in active front duty, however slze of the ration was increased to
200g. Non-frontline units were allowed a lesse¢ioraof 100g on official holidays. This
was refined to a more restrictive policy of supptyil00g only to active units after a
successfully completed mission later in the yedre wounded were allotted 50g per day
on doctors-orders only. Although the individualsds were small, the total amount of
alcohol consumed was anything but. In April of 294he overall amount of vodka
provided to the active fronts equaled 4,450,00€rdit(Takala, 2002). Needless to say
vodka rations in addition to cigarettes formed & &6 underground economy, vodka
rations could be saved, combined, traded and wetelyvaccepted as informal tender.

In fact, given the environment vodka often provedbé¢ the most liquid asset available.

Away from the front, the vodka policy differed. 1941 an edict was issued by
Stalin to informally restrict the sale of vodkae(iit was legal to sell, it but it was not
available in stores). The volume of vodka freedbypthis order was channeled to the
front and to special reward rations to exceptiamatkers who produced in excess of the
planned amount or workers on special assignmenisceSvodka was otherwise
unavailable, this served as a strong incentive adkvinard. As the war progressed and
the amount of special and urgent assignments isetgahis system of incentives was
expanded and centralized. By the first quartedi @45, 1,300,000 deciliters of vodka

were assigned to motivate a population of rougtyniillion workers (Takala, 2002).
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With the end of the Great Patriotic War (World Whr Europe) on May 9, 1945, the

above vodka related edicts were annulled.

After the Great Patriotic War, the state policyaloohol changed little from the
pre-war situation. Most anti-alcohol campaignsenargeted at individual drunks, while
the quantity of alcohol produced grew. In 1960 Rf&FSR was producing 103 million
deciliters of vodka alone, this increased to 208ioni deciliters in 1980 (Takala, 2002).
The annual per person amount of alcohol was 38slin 1960 while by 1970 this has
increased to 6.8 liters (Takala, 2002). Each ofgbst war soviet leaders engaged in at
least one anti-alcohol campaign (Chernenko and @pwir excluded, due to their short
reigns): Khrushev in 1958, Brezhnev in 1972, andb@ochev in 1985. All of these
campaigns mirrored previous attempts to solve tbehalism problem instituted by the
Tsars and ended in failure. Although it may notcberect to infer a causal relationship
due to heterogeneity, the post-campaign alcohadwmption was typically twice as high

compared to its pre-campaign levels (Takala, 2002).

The first post-war anti-alcohol campaign started 9%8. It was supposed to take
a long-term community-based approach to combathalsm. ‘A successful war on
alcoholism is possible only under the conditiont thih of Soviet society engages in this
undertaking, if instances of misuse of alcoholigdrages are treated as unacceptable,
antisocial occurrencegSoviet of Ministers of RSFSR, 1968 ).” Plans wemnade to
involve all relevant parts of the bureaucracy, @otipipate in nationwide educational
measures to combat alcoholism. Price on all altolh@verages with the exception of
beer was increased by 21% (Treml, 1975) and stresgyictions were placed on the

alcohol market. Alcohol was barred from sale ihnain-alcohol stores and venues of
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public food, excluding restaurants. Alcohol intaeegants was to be subject to an
additional 50% price markup and limited to 100g pastomer. Vodka was restricted
from being sold near to educational and childreesues, factories, medical facilities
and places of public recreation. Sale of alcobahinors was strictly forbidden. At the
same time, an increase in beer, wines, and nomalicobeverages was added to the
production plan. Unfortunately, the execution bistplan was limited to prohibitive
measures only, and was not backed up by the rehjsoeial measures. In essence, this
reform once again separated the drinker from fowtlaacontrolled environment. Chased
out of public parks, cafes and cafeterias, drinkem/ed to the streets, and quickly
became a familiar and accepted sight. These meEsasugre associated with increased
vodka consumption from 551 million liters in 1958321 million liters by 1970 (Treml,
1975). On paper, the planning of the campaign vedsl: it restricted the access to
vodka, provided substitutes of lesser alcohol auntand backed these actions up by
social educational initiatives. In the manner thesiiatives were applied it was,

unfortunately a failure.

An important achievement of the 1958 campaign usasbility to reduce the
market share of strong beveragéorh 76% in 1955 to about 50% by the end of the
19708 (Treml, 1982) At the same time the amount of wine consumedeiased 4
times and the amount of beer by 70% (Takala, 20081hough on its face a wholly
positive outcome, the real effect of this changéhm nature of alcohol consumption on

the negative consequences of the same is hardtéondee for at least a couple of

° (Kolesov & Melnikov, 1988) put the estimate at 56%
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reasons. First, most of the increase in wine acmp$ion was accounted for by low-grade
fortified wines containing 17-19% alcohol. Secohethanol used in wine fortification
does not have to meet the quality standards ofmeihased in vodka and thus probably

contains more toxic impuritiggreml, 1982).”

The anti-alcohol campaign on 1958 was accompanyed bpike in moonshine
production, driven by the combined decrease in sscde hard liquor among the
population and the liberalization of punishments fioonshine to a maximum of a 30
ruble fine for a first offense (Takala, 2002). 18958 the amount of illicit alcohol
consumed in the rural Soviet Union was estimatdaet825-1076 million liters, by 1970

this range had increased to 1348-1381 milliondit@reml, 1975).

The next notable piece of alcohol related legistativas the “edict on measures
for the intensification of the war on drunkennesd alcoholism” of 1972 (CPSU, 1972).
The edict repeats most of the long forgotten andntorced measures of the 1958
campaign, including educational initiatives anceduction of vodka production, coupled
with an increase in the production of non-alcohaln lower alcohol content beverages,
and introducing some new ideas. Along with a cdag¥n on public drunkenness, the
1972 edict resulted in the formation of an indegemcharcotics control bureau with a
system of narco-dispensaries for the treatmenttade addicted to narcotics and alcohol.
Starting with 1965 a system of standardized dathegmg on the patients receiving
narco-based care was instituted and by 1976 usetdtistics were made available on the
situation with substance abuse in the country,ghawot released to the public until after
the collapse of the U.S.S.R. Again, although then pvas workable in concept, in

practice it failed. Similar to the previous 1958mpaign, most of the educational and
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social initiatives remained unimplemented for thestrpart, while the emphasis was put
on punitive measures. In 1974, the edi®n“mandatory treatment and re-education
through labor of chronic alcoholi€s(RSFSR, 1974) was passed, and a nationwide
system of closed clinics was created. An individliagnosed with chronic alcoholism,
could receive up to two years of mandatory treatmensuch clinics; the treatment
mostly included hard labor, as the clinics werenarily penal in nature and operated by
the ministry of the interior rather than the heatimistry. By 1980, this system had
expanded into 314 clinics with 270,000 beds anduradto170,000 yearly clients.
According to the available statistics, the one-yegidivism rate reached 85-90 percent

(Takala, 2002).

The decrease in production of high content alcahibéverages proposed in the
program was not met, while the increase in the yetdn of lower content alcoholic
beverages meant to replace vodka in consumptiomveasnostly through an increase in
production of low quality fruit wines. In summaiipe production of vodka increased by
24%, grape wine by 30%, fruit wine by 300% and l®eR4% over the decade of 1970-
1980 (Takala, 2002). Even so, vodka's share al &étohol consumption had decreased
over this decade. In 1970, 56% of total alcoheistonption was accounted for by strong
spirits. This share had decreased to 51% by 1%&fleg¢ov & Melnikov, 1988).
However, just like during the previous attempt, tmafghis reduction was due to a switch
over to cheap fruit wines, often fortified by adts, rather than by a switch to healthier
grape wines and beers (Takala, 2002). At the san& social acceptance of alcohol and
use of alcohol as informal tender increases greaBy the 1981-1985 period, alcohol

accounted for 169 billion rubles versus 67 billinrthe 1966-1970 period (Takala, 2002).
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Gorbachev instigated the final anti-alcohol campaifthe Soviet Union in 1985.
In essence, it was a rehash of previous plangid/thowever, differ in one important
aspect. The goal of the campaign was stated toob#plete abstinence, rather than
consumption in moderation. Over the three yeath®fcampaign, spirits factories were
closed, while wineries and breweries reconfigudibn-alcoholic beverage production.
Domestic grape production was reduced and contrémtsalcohol imports were
cancelled. Alcohol related venues, such as badsligoor stores, were closed and the

number of official alcohol stores was cut back (dlak2002).

The main goals of Gorbachev's campaign were to aedalcohol sales and
production and to suppress the manufacture ofitiladcohol. The first goal was
achieved, at least on paper. In the period betvi®&4 and 1987 the amount of alcohol
sold by the state decreased by 60.7 percent (Nemitsg 1998). Life expectancy for
Russian males increased from 62 in 1984 to 65 8V 1®lemtsov A. , 1998) and death

from alcohol related causes was cut almost in‘h@lakala, 2002).

The second goal proved to be harder to achievee tifthe of the 1985 anti-
alcohol campaign coincided with a drastic jumphe production of illicit alcohol and
surrogate use. The 60.7 percent decrease inadtatieol sales was estimated to translate
into only a 25% drop in alcohol consumption as comsrs made up the shortage of
official alcohol from unofficial sources (Nemtsov. A 1998). During the 1985-1987

period the number of arrests for illicit alcohobduction doubled yearly (Nemtsov A. ,

10 (stickley, Leinsalu, Andreev, Razvodovsky, VagetoMcKee, 2007) report rates of alcohol
poisoning for Russia as 34.4 per 100,000 in the818¥ period and 8.7 per 100,1000 for the 1988-89
period. The second time frame is right after the ef Gorbachev’'s campaign.
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1998) and the per-capita consumption of sugarptimary ingredient of moonshine in
Russia (Treml, 1975), rose to the point of inducBuypar shortages throughout the

country (Nemtsov A. , 2000) (Takala, 2002).

The results of the last attempt of the Soviet Urtmgontrol its alcohol addiction
were lackluster and short-lived. Neither of itatetl goals was fully achieved. The
decrease in alcohol consumption and increase enelpectancy rebounded to their pre
campaign levels by 1991 (Nemtsov A. , 2005). A¢ game time, the prevalence of
moonshining and surrogate use among the populaaonincreased when compared to
the pre campaign years (Takala, 2002). Sociolbgweveys conducted in 1987 showed
that 68% of rural and 45% of urban consumers hadl ulicit sources of alcohol on a
regular or episodic basis (Zaigraev G. G., 199F)nally, the budgetary effect of the
campaign was noticeable. Aside from the indirestg, such as foregone revenues from
bars, the cancelation of import agreements, loggaductive capacity and distortions in
related markets (i.e. sugar), the state lost 1#iBrbrubles in lost alcohol sales by 1986

and a further 16.3 by 1987 (McKee, 1999).

1.1.4 The Post-Communist Era

The process of political transition, during the ngebetween 1990 and 2001,
coincided with widespread social and political tlas. Together with economic decline
and a lack of serious legislative attention toitiseie, these factors contributed to a rapid
increase in alcohol related problems.  Alcohol stonption was estimated to have
increased by 2.3 liters of pure alcohol per capga annum between 1990 and 1999
(Nemtsov A. , 2002). This increase has been etuintd account for over 7 million

additional deaths between 1990 and 2001 (Nemtsqv2A05). In addition, alcohol has
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been shown to contribute to increases in the ratedeath from alcohol poisoning,
accidents, violence, suicides, homicides and caadicular failures over the same period.
[ (Nemtsov A. V., 2003), (Stickley, Leinsalu, Anéke Razvodovsky, Vagero, & McKee,
2007), (Pridemore, 2002), (Pridemore, 2004), (Nemt&. , 2003), (Leon, Chenet, &

Shkolnikov, 1997), (Mckee, Shkolnikov, & Leon, 20D1

After the collapse of the Soviet Union, as tlesult of several economic
reforms, prices on all consumer goods previousiyoge¢he government were liberalized.
The alcohol market was an exception to the rule siiltl had its price set by the
government. In the presence of a rapidly inflatingle, alcohol soon became relatively
cheap when compared to other goods. Nemtsov (2@80mates that individual
consumption rate of pure alcohol went up from 18t€rs in 1990 (before price
liberalization) to 12.5 in 1991 (after price libkzation). In May of 1992, Yeltsin
abolished the long-standing state monopoly on algainansforming it into a private
industry*. This step brought in a stream of independerahaltproducers, small-scale
and large, foreign and domestic, legal and illegas a consequence the alcohol market
became even harder to monitor and control. Fiumpgoint on, the government’s share
in the alcohol market would start to decrease agg pushed out by increased alcohol

sales from foreign and private sources (Levint@27), (Takala, 2002).

In June 1993, the government realized its mistake @ed to restore some
control over the market. The a&fi the restoration of the government monopoly en th

production, storage, and bulk or individual saleabfoholic productsis enacted which

™ The government still controlledRosSpirProrfy which accounted for 65% of total production
(Levintova, 2007). (Takala, 2002) provides anmate of 50% of total production.
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gives the government the right to regulate androbmihe market for alcohol including
licensing, advertisement restrictions, productitamdards and quotas. This time around,
the government monopoly primarily took the formrefulation. This law was replaced
in 1996 by the actOn government regulation of the production and uiation of ethyl
alcohol and alcohol products. This law updated in 1999 and 2006 again stopgleaft
from reinstating the government monopoly but didwlfor increased regulation of the

alcohol market. Some important aspects of thisifeluded the following:

1. A prohibition on wholesale and retail sales of almowithout a license. License cost
would increase with each modification of the law.

2. The requirement for all alcohol products to carryisible excise stamp signifying
legality for sale within the Russian Federationtehded to protect against the sale of
illicit alcohol, this measure met difficulties witimplementation. On one side, the
initial excise stamps proved easy to counterfed bhad to be improved with each
modification of the law. On the other side, thevggmment failed to provide such
stamps to legal producers in a timely manner, leath shortages of legal imported
alcohol.

3. A prohibition of sale of alcohol at child, educat#, athletic and cultural facilities as
well as public transport.

4. Sale of alcoholic beverages containing more thafo 1& alcohol was further
restricted. Such beverages were banned from plafckesge public gatherings such
as stadiums, airports, and transit stations as agellvholesale markets and military
instillations. Licenses for the sale of such bages would not be provided to small-

scale vendors such as stands, kiosks and mobikssto
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As can be seen, the problem of alcohol control @rbsumption in the Russian
Federation is not a new one. Throughout the histdrthe Russian State, various
regimes tried to balance the tradeoff between éwvenues that alcohol brings and the
ever more apparent costs it imposes. This balgrenth created a situation characterized
by rampant large and small-scale illicit productias well as a populace ready and able
to circumvent any restrictive actions taken by dgbgernment. It has been estimated that
a decrease in Russian alcohol consumption of just® percent could lead to 100,000-
200,000 lives saved every year (Nemtsov A. , 2008)the current social situation, the
seemingly simple solution of increasing price aeducing access may backfire into
increased rates of surrogate use and undergrowadigtion, while educational programs
are likely to be met with skepticism and apathyhisTunique environment makes it
critical to understand the interactions betweenladt and society before undertaking any

public policy.

1.2 Russia and Alcohol — The Current Day

Russia has one of the world's highest rates ohaloconsumption and a mortality
rate that has recently been rising dramatically i((d/blealth Organization, 2011). Since
1990, the mortality rate has increased from 11.2tpeusand to a peak of 16.4 per
thousand in 2003 followed by a slight decrease 4® deaths per thousand in 2008
(World Health Organization, 2011). While alcohslnot the sole cause of this increase,
it is widely believed to be one of the main conitdrs (Leon, Chenet, & Shkolnikov,
1997), as the change in mortality rates coincidétl oth rapid growth in vodka sales,
and alcohol-related negative health outcomes. fidgative consequences of alcohol

consumption are twofold. Short-term effects contmud because of individual
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inebriation. These include issues like the negaéffect of alcohol on automotive and
industrial safety or the increase of alcohol relatéolence (Cook & Moore, 2000).
Long-term effects are those that come about owss tiue to chronic alcohol use such as
liver cirrhosis, increased medical care utilizateomd lost productivity (Cook & Moore,

2000).

When dealing with the consumption of alcohdipW’ it is consumed is often
more important thanhow mucH. Heavy episodic (binge) drinking is one of th@sh
important indicators for negative consequences lcbhal use (Grantand & Litvak,
1996). Defined as drinking at least 60 grams @.2o more on at least one occasion in
the past seven days (World Health Organization1p0dinge drinking has been shown
to be a risk factor for cardiovascular disease @heér health problems (Cook & Moore,
2000). In addition, binge drinking tends to eliati@ the beneficial effects of moderate
alcohol use (Bagnardi & Zatonski, 2008). Russiathe distinction of being one of only
two countrie§” (Russian Federation and Ukraine) to score a “5'then World Health
Organization's Pattern of Drinking Score and ighe top category for prevalence of

heavy episodic drinking (World Health Organizati@011).

Governments have a number of tools that can be inséir attempts to reduce
alcohol consumption. Restricting the availabilyd outright prohibition, labeling
requirements, limits on advertising and educati@fi@rts are some of the ways that have

been tried to restrict the alcohol market. Onehef thost popular and effective ways for

12 Although Russia and the Ukraine are the only hations to score a “5”, there are a number of
other countries demonstrating dangerous patteragcohol consumption. Belarus, Guatemala, Nicamagu
South Africa, Kazakhstan, Moldova, Mexico, Ecuadiimbabwe and Belize scored a “4”, for example.
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reducing alcohol consumption is to increase alcopmates, usually through taxes.
However, even though the basic tenets of the LawDemand® hold for alcohol

(Edwards, 1994), it is not clear that this is a iyheffective solution. The widespread
production of underground and homemade alcoholyelsas the use of non-beverage
spirits and the widespread social apathy towar@halc abuse could nullify or even

reverse any gains expected from a price increase.

Complicating the issue is the lack of consistentygovernment policy. The
relationship between the state and alcohol tookfander the influence of two major
factors: the increasingly documented negativectsfef alcohol consumption, and the
dependence on the income stream generated by &lsales. There is an inherent
conflict of interest in having those responsible dcohol control being dependent upon
revenue generated by alcohol sales. This cordtiotbe argued to be among the causes
of a series of partially implemented or poorly ceined anti-alcohol initiatives discussed

in section 1.1.

The problem faced by the Russian state is difficait not unique. Many
developed western countries were at one time fattdthe situation where the access to
and availability of alcohol was greater than thditgbto control its use. For example,
during the 1950-1970 period, the per-capita alcatwisumption for the countries of
Norway, Finland, and Denmdfkhad doubled. At the same time, rates of negative

alcohol-related health outcomes had increased dls v@&nce then, effective alcohol

13 As the price of alcohol increases, the amount of alcohol purchased goes down.
4 Scandinavian countries are provided as an exadysdo their having the most similar drinking
patterns among Western European countries to fbasel in the Russian Federation.
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policies had reduced both the rate of growth ofscomption levels and the resulting
health problems. Even more, over time, the natdirdrinking within these countries
changed with consumers switching away from tradéldheavy spirits consumption to
lighter alcoholic beverages (Karlsson & Osterb@@f)1), (Osterberg & Karlsson, 2002),

(Ramstedt, 2002).

In the first chapter of this dissertation, thetdng of the alcohol problem in
Russia as well as the relevant social, cultural, l@@havioral factors that contribute to the
problems caused by alcohol use today were discussetapter 2 will present an
overview of the relevant academic literature in fieéd both from the point of view of
the theoretical treatment of addictive goods arel gtatistical methodologies used to
obtain results. Chapter 3 will provide a descoptof the data and chosen methodology
as well as deal with the specification of the modehapter 4 will present the estimation
results. Chapter 5 will conclude with a discussabistudy implications, limitations, and

suggestions for future research.
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Chapter 2 Literature Review

2.1 Modeling Addiction: Theoretical Aspect

The relationship between price, purchasing powmd,acohol consumption is an
acute point of academic contention. Argumentsoabe nature of the relationship, and
the consequent policy implications can be tracedttleast as early as 1911, with V.K.
Dmitriev's “Critical studies on the use of alcohnlRussia”. In his book, the author

challenges the (at that time) prevailing view ato&bl policy that:

“In accordance with the common view, accepted by thajority of

learned specialists, the main reason governing lthesl of per-capita
consumption of alcohol in a country is the relaship between the
purchasing power of the populace and the pricelodl@olic beverages. As
the purchasing power of the population in Russigrisnarily based on

agricultural yields, while the price of alcohol oexcise taxes, the
proponents of the above point of view insist tHa tain moments
determining the dynamics of per-capita alcohol eongtion in Russia
are, on one side, the fluctuation in agricultura¢lgs (and by extension
the purchasing power of the population) and on dkieer, the consistent
increases in the excise tax. In addition to these moments the majority
recognizes the effects of decreasing the amouwaitohol vendors and the

reduction in the welfare of the population overdim(Dmitriev, 1911)
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In essence, the author sets alcohol aside fronr ptbeucts and challenges the idea that:

“the demand for alcohol (and, by extension, its suanption), like the
demand for the majority of other goods, follows gmmplified law of
supply-demand, that was in its time identified bgssical political
economics and that states that demand is alwayecitlr related to the
purchasing power of the consumers and inverselyheo price of the

product” (Dmitriev, 1911)

The results of Dmitriev's study were mixed duehte timitations of the data

available and the relative youth of economics asiance. Dmitriev's study resulted in

the following findings:

No evidence was found to support the claim thabtadt consumption reacts to
either the size of the excise tax or to agricultyralds.

The effect of reducing the amount of alcohol vesdavith the exception of
removing them altogether, had at best a margietedn alcohol consumption.
Increases in purchasing power, were best measwyreddhstrial cycles and the
resultant changes in the urbanized population ratien by the fluctuation in
agricultural yields.

Alcohol use grew in periods of industrial growthdaincreases in rural to urban
transitions. In periods of economic recession amteased urban to rural

migration, alcohol use would at least remain camtstad sometimes decrease.

15 These limitations were realized and noted by titear himself.
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* The per-capita consumption of alcohol was founthéchighly dependent on the
proportion of habitual as opposed to occasionatsusethe population. Habitual
users were found to be more prevalent in urban latipuos.

* An increase in excise taxes was found to causenupbaulations to hold their
alcohol consumption constant while reducing thesoomption of other luxury

goods such as sugar and tea.

Although clearly dated, Dmitriev's study lays somk the groundwork for the
understanding of the markets for addictive good#. illustrates that the simple
relationship stipulated by the law of demand (asepgoes up, quantity demanded goes
down) may not in fact hold for addictive goods I tsame manner as it would for any
other good. It differentiates between casual aaulthal users of the good and identifies
a relationship between newly acquired wealth coebiwith increased levels of social
stress (as represented in the rural to urban tramgiand alcohol consumption. Nine
years later, Marshall (1920) wrote. habits which have once grown up around the use
of a commodity while its price is low are not sacly abandoned when its price rises
gain” raising the question of the relationship betweeoepand habit. These early works
would eventually result in the defining charactiges of compulsive goods used in most

recent formal models of addictive behavior: toleameinforcement, and withdrawal.

Attempts to model the behavior of individuals engghgn the consumption of
compulsive goods centered around two models ofcddi One model assumed that
addicts would act in a shortsighted diyopic” manner. Myopic consumers recognize
the effects of past consumption of addictive goodscurrent consumption, but fail to
account for the fact that current consumption afiflect future consumption.
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Houthakker and Taylor (1970) model the demand fookel and tobacco by
viewing current demand as a function of a “stockalbits” which was used to represent
the discounted value of past consumption. Poll& 6} noted that in the consumption of
addictive goods, individuals act in adive’ manner. That is although they recognize the
dependence of current consumption of an addictv@dgon past consumption, they
would not see the impact of current consumptiofiubure consumption. This article was
based on Pollak's (1970) earlier work, where heetesbithe optimal consumption paths
of individuals who could revise their consumptiamidg a finite number of fixed points
in time. Using mathematics, he found two optimahpaone of which, therfaivé’ one
was for an individual who would make a consumptiplan at timet without
understanding, the fact that he would revise hissamption choice att1l. The other,
“sophisticatetipath modeled an individual who recognized the faat he would revise
his consumption plan at thel and adjusted his initial planning accordingliisTsplit of
consumers into thenaive’ and “sophisticatetl categories would later aid in resolving

some of the criticisms of the Rational Addiction déb.

Winston (1980) proposed a model of consumption ihedrporated two of the
characteristics commonly exhibited by addictive dgd'... that a consumer's future
choices are affected by current consumption of ddicive commodity.”and *“..that
controlling one's own consumption of an addictisenmodity regulating or stopping it is
typically difficult, involving personal conflict @nnconsistent behavidrin many ways a

critique of an earlier work by Stigler and Beck&917) who claimed that

“...if heroin were used even though the subsequibrdrae consequences

were accurately anticipated, the utility of the wa@uld be greater than it
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would be if he were prevented from using heroiiihat is, addiction to
heroin — a growth in use with exposure — is theultesf an inelastic
demand for heroin, not, as commonly argued, theseaaf an inelastic

demand’.

Winston’s article introduces several new aspectghef problem of modeling
preferences for compulsive goods. Winston diffaedes between harmful and beneficial
addictions, primarily by the presence of “anti-n&& or goods that help an individual
not to consume another good. He also introducesdmcept of imperfect information
feeding into the decision to start consuming a mod#ly addictive good in the first place
and tries to explain the dual nature of an addictsimultaneously wanting to consume

the addictive commodity and avoid(Minston, 1980)”

Mulahhy (1985) used a two-part model to estimae demand for cigarettes
using the 1979 National Health Interview Surveyadat. He found strong evidence for
Myopic addiction supported by positive, significaiefficients on the coefficient of past
consumption. In addition, he found that heavy sengkwere less responsive to changes

in price than light smokers.

Baltagi (1986) estimated a dynamic demand for eigarconsumption using data

from 46 states. He found further evidence in supplomyopic behavior among cigarette
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smokers and a strong “bootlegging” effect for ottee border chang&sin cigarette

price, demonstrating sensitivity to price amongaimin addicts.

These and other studies using Myopic models hanerg#ly found evidence of
addictive behavior in the consumption of addictstdstances (cigarettes, alcohol) and
the susceptibility to price changes of the conssnoércompulsive goods. Critics of the
Myopic model of addiction made arguments, aimedragahe implicit assumption that

future implications are ignored when making curmgtisions.

Pashardes (1986) estimated demand equations fdr &dotmyopic” and a
“rational” consumer on data from the British Na@bincome and Expenditures Statistics
dataset. = The “rational” consumer differed frons fimyopic” counterpart in that:
“...current consumption decisions are made with falbwedge of their future cost
implications (Pashardes, 1986)” The author found strong ecieléor rational behavior,
that is, future price and other costs of consunmptibthe addictive good were important
determinants of consumer behavior. Cigarette sngokivas again, found to be an
addictive behavior, but more importantly, the idbat Myopic (backwards looking)
behavior is in essence nested in Rational (backsvand forward looking) behavior was

introduced.

Two years later, Becker and Murphy (1988) wroterthignature work “A theory
of rational addiction”. The model presented in thiicle would eventually become the

standard approach to the treatment of addictivelgidy economists. In the context of

'8 That is a smoker would drive to a neighboringestat buy cigarettes if he could find a lower
price by doing so. This demonstrates responsigettegrice and the fact that addicts will try tocamvent
barriers to consumption.
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the Becker & Murphy model,. . rationality means a consistent plan to maximizktyut
over time (Becker & Murphy, 1988)". That is, a rational addwill maximize the
discounted value of utility over the length of hife, subject to his preferences and a
budget constraint. His utility is based on thestonption of a bundle of non-addictive
goods, the consumption of the addictive good itsatid an accumulated stock of
“consumption capitalconsisting of past consumption of the addictiv®d and various
life events. This stock of capital is modified hydepreciation rate that varies from
individual to individual. The rational addictionaoael, then, describes addiction by
modeling the three central features of addictivéaabveor (tolerance, reinforcement,

withdrawal) within the above framework:

* Tolerance is modeled by allowing the utility gaineith the consumption
of an identical dose of an addictive good to desgeas the stock of past
consumption increases.

* Reinforcement is modeled by allowing the size of ttock of past
consumption to increase the amount of current copson through
affecting the marginal utility (additional utilitygained with the
consumption of an extra dose of the addictive sufc&) of current
consumption. As the stock of past consumptioneases, the marginal
utility of current consumption increases.

* Withdrawal is modeled by a strong drop in curretitity with the

cessation of the consumption of an addictive good.

The Becker-Murphy rational addiction framework fésin a series of inferences
about addictive behavior overall:
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* Individuals with a high preference for the presesit be more prone to
addiction as they will give less weight to the feteosts of consuming the
addictive good'.

* Individuals with a high discount rate associatethwhe stock of past
consumption will be more prone to addiction as fiitere consequences
of consuming the addictive goods is not as largeHent®.

* The optimal way to quit an addictive habit is to ilabruptly, ‘ctold-
turkey *°. Such behavior trades in an immediate large ilosgellbeing
for an overall lifetime gain in long-run utility # comes about as the
result of not incurring the future costs of addioti A rational addict
might even postpone quitting or attempt to quitesalktimes as he tries to
find some way of mitigating withdrawal (Becker & kalny, 1988).

« Consumption of addictive goods exhibitadfacent complementarfy”
That is, current and future consumption act as ¢ements in demand.
Consequently, an anticipated increase in the prfcan addictive good

would lead to decreased consumption today andwacsa. It is important

" However, it can be argued that consumers havaniives to make investments that lower the
rate of time preference for the present since thkiev of present utility becomes higher as the time
preference rate decreases (Mulligan 1997).

18 Causality is not implied as the state of beingietéd, in and of itself, could cause the individual
to discount the future more heavily and hence becomre vulnerable to further addiction.

!9 This occurs since the relationship between thegmieconsumption of an addictive goodnd
its past consumptioB can at some point become discontinuous. See @&lurphy, 1988) Appendix
B for mathematical proof.

20 Any group of goods is complementary if the reduetin price of one of the goods in the group
leads to an increase in demand for all other gaddbhe group. In essence this is saying that altoh
consumption today is a complement for alcohol con#ion tomorrow and yesterday.
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to note, that this property of addictive goods nsetirat only permanent
price increases will affect consumer behavior.
0 The concept of adjacent complementarity leads ead#finition of
a rational addictionA person is potentially addicted to if an
increase in his current consumption increases higuré
consumption of (Becker & Murphy, 1988)
0 Strong adjacent complementarity implies strong eglh.
» Steady-state amounts of consumption are unstabl@ddictive goods.
Furthermore, each individual will have more thare steady state of

consumption.

The concept of multiple consumption steady states ¢entral mechanism in the
workings of rational addiction. Steady states barstable or unstable. Increased levels
of adjacent complementarity (a strong addiction)l wause a steady state to become
progressively more unstable. Unstable steadyssite associated with low levels of
consumption of the addictive good, while stableadyestates are associated with high
levels of consumption. A deviation from unstableasly states could take one of two
directions. Falling below the unstable steadyestahount would lead to a decrease in the
consumption of the good and eventual abstentioningsover the unstable steady state
amount would lead to further increases in consumnptintil a stable steady state is

reached.

This model of behavior allows a better explanafimnaddiction. For example,
assume that a high-school student starts by trgiricheroin for the first time. Initially,
while addiction is weak he is able to keep using &mounts in a recreational manner.
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This can be viewed as a low consumption steadg.stAs his addiction strengthens, the
steady state becomes more and more unstable. iApdnt, a perceived permanent
increase in the future price of heroin could calisecurrent consumption to fall below
the unstable steady state amount and eventuattytteabstention. An adverse life event
however, could push him above his unstable stegmtg smount and lead to a more
stable, but higher consumption steady state ofraimgunkie. This example shows a
possible way to move from moderate, or recreatiosal to addiction within the rational

addiction framework.

The rational addiction model found a lot of supporteconomic literature.
Becker and Murphy (1994) apply their model to theecof cigarettes, using data from 50
States in the period of 1955-1985. Using, what Idiolater become traditional,
instrument of future price with fixed effects 2SLBey found a positive significant
coefficient on both past and future consumptionhede findings support the basic

implications of rational addiction.

Labeaga (1998) tested the Becker-Murphy model dataset of 2000 Spanish
households between 1977 and 1983. In order totemct the problem of unobserved
heterogeneity Labeaga used an alternative doubitlenGMM method initially proposed
by Arellano & Bover (1988) instead of the customargtrument of future prices. He

again found evidence in favor of the rational atidicmodel.

Grossman (1995) applied the rational addiction rhadealcohol consumption

among young adults using longitudinal data from Flaéure Dataset. The study found
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evidence that showed that an increase in the micalcohol reduced the number of

alcoholic drinks consumed in the past year.

Douglas (1998) studied the duration of a smokingjthasing theNational Health
Interview Surveyor 1987. He found that increases in cigarettegsiwould increase the
hazard of smoking cessation and that the quittingald rate rises with the habit’s
duration, a result in line with the expectationgtw# rational addiction model (Douglas,

1998).

Bretteville-Jensen (1999) tested the existencestable time-preferences and
differences in discount factors among individuats @ survey dataset of Norwegian
heroin users. He found that active heroin usetséhaigher discount rate than former

users and a large variation in time preferencesdst individuals.

Baltagi & Griffin (2001) apply an alternative ecanetric approach to the rational
addiction model and a data set of 46 states frof3-11%992. His results were once again

supportive of the rational addiction model.

Baltagi and Geishecker (2006) apply the ratiorddietion model to alcohol
consumption in Russia using eight waves of RLMSadairresponding to the period
between 1994 and 2003. Using traditional instrusyethey fail to find evidence to
support rational addiction among Russian women,femadonly limited evidence among

Russian meft.

2L Note: aside from the conceptual criticism discdsbelow, the traditional treatment of the
rational addiction model has a number of econométriitations. See Section 2.2
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The basic rational addiction model is, however, without limitations. One
criticism states that Becker-Murphy’s “rational add’ are “...happy addicts, choosing
their addiction after careful consideration of tldernatives and never doubting their
actions (Akerlof, 1991)" The above situation results frahre implied assumption of
perfect foresight inherent to the rational addictinodel. Perfect foresight disallows an
individual’'s ability to become addicted by mistaked therefore devalues the validity of
drug education programs. Orphanides and Zevro85(1l8ddressed this criticism by
introducing uncertainty into the basic rational i@tldn model, relaxing the assumption

of perfect foresight. They propose that

1. Consumption of an addictive good is not equallynifat to all individuals.
This proposition is key, as without the appealaiteolled, casual consumption
a rational consumer would never risk addiction.

2. Each individual faces uncertainty regarding theur@t consequences of
addiction and possesses a subjective belief steictancerning his potential to
become addicted.

3. This belief structure is updated over time withommhation learned through
consumption of the potentially addictive good. Ard as an individual fails to
observe harmful effects in the course of his expents, he adjusts the

probability of addiction downwards.

Addiction then would result once an individual grbis stock of addictive capital
beyond some critical level. Those individuals aavaf their critical level would
endeavor to not reach this point and in the absefisedden shocks, would not become

addicted. Those unaware of their critical leveluldo attempt to learn it through
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experimentation with the addictive good, and eitliecover it before becoming addicted,
or fail to do so and become addicts. Addiction thenan unintended outcome of
experimenting with a good known to provide an insdaeous increase in utility with an
unknown probability of harm in the future. Undbistframework, getting addicted could
happen accidentally, causing regret to the newlytedi addict, solving the problem of

assuming something as unrealistic as perfect fghesi

An individual who has learned of their criticavé of addictive capital - acts
according to the model proposed by Becker and Myrpile those in the process of
learning have a tendency for more myopic behavim. important corollary that can be
derived from Orphanides’' (1995) modification of ttaional addiction model is the
importance of educational initiatives in additi@ngrice controls in preventing addiction.
Furthermore, it can be deduced that different tygd@aterventions can be more effective
in different populations. Young, and/or uneducatedsumers may be more likely to
respond to changes in price, while their richedeol more educated counterparts might

be more responsive to educational initiatives.

Suranovich (1999) proposed a modification of theral addiction framework,
which incorporated “quitting costs” and changegéanspective that come with age, into
the model. Unlike the original rational addictivamework, where the individual plans
his consumption over the length of his entire IBeiranovich assumes that the individual
can only choose how much of an addictive good Hecansume today, even though he
still accounts for the future consequences of alr@nsumption decisions. This
‘boundedly rational individual considers three components of the cffef the

consumption of an addictive good on his wellbeing:
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1. The current benefits he receives from consumptibthe addictive
good. This could be euphoria from the substarsmdfjtor perceived
social benefits such as fitting in with a group.

2. The present value of the expected future losseasility that will come
about as a result of his consumption.

3. The adjustment, or quitting, costs that arise frbra reduction or

elimination of the consumption of an addictive good

Addiction occurs when the individual’'s addictiveptal becomes large enough

for quitting costs (withdrawal) to develop.

The presence of adjustment costs inhibits thdtylof external shocks
such as price increases or educational programsdiecce consumption of the addictive
good. They can also be used to explain why adtkcid to need to consume a minimum
amount of the addictive commodity (for example, r@e gpack per day smoker) as
consuming less than that amount would lead to aedse in utility due to the effects of
withdrawal. Under Suranovich’'s framework, a maj@arctor in determining the
consumption of an addictive good is the consumags. As an individual ages, the
discount factor applied to his end-of-life utiligwhich for an addict, includes the future
cost of consumption) rises. This causes the “&utoss of utility” component of his
utility function to increase. In addition after certain level of addictive capital is
reached, the quitting costs faced by an individwan out in terms of severity. That is,
while it would be harder for a 10-yr smoker to qutien compared to a 1-yr smoker, the
withdrawal effects that would be felt by 9, 10 ahtiyr smokers would be similar in

severity.
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If an individual’'s stock of addictive capital iswo then he will gradually reduce
consumption as he ages and his real cost of useases until he eventually quits. This
is made possible because the withdrawal costs uadeeak addiction are low. An
individual with a strong addiction will also wanislkconsumption to decrease as he ages.
However, the high cost of withdrawal will keep hirom starting to reduce consumption
as the loss of utility he will feel because of witawal outweighs the gain in utility from
reducing the consumption of an addictive good.sHuation would cause the consumer
to regret his past consumption choices as his petis changes with age thus providing
an alternative explanation of how rational addicbsild be“unhappy’. Suranovich’s
model of addictive behavior implies that at theiwdlal level a price increase or
educational campaign would not be effective at cedy consumption. However, at an
aggregate level, a reduction in consumption lewetsild be noticed. This occurs
because, on the aggregate, individuals exists myrddferent stages of addiction. Even
though a price hike would not cause an individuedvdy smoker to quit, it could reduce
the amount of potential addicts that start consgnaimd provide incentives for those who

desire to quit to do so sooner.

Gruber and Koszegi (2001) addressed two other @noblinherent in the basic
rational addiction model: “Is forward-looking befa possible?”, and if so, “Is
individual behavior time-consistent?” Using datatax increases gathered from state
legislative histories 1973-1996, they find stromidence of forward-looking behavior in
the consumption of cigarettes, supporting the idéaadjacent complementarity in
addictive goods. Citing evidence against the apsiom of time-consistent preferences

made by the Becker Murphy model [ (Prochaska, Crinapsanski, Martel, & Reid,
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1982), (Miller, 1978), (Murray & Hobbs, 1982)] Gmiband Koszegi introduce time-
inconsistent behavior into the rational addicticeariework. First, a distinction is made
between time-consistent and time-inconsistent @agenf time-consistent agent is
characterized by being able to follow his utilityarmmization plan and discounts the
future in an exponential manner. He is capablestoig quitting aids to help him follow
the plan, but would avoid using a self-control devas these would lower the utility
received from consuming the planned amount of tistance. Time inconsistent agents,
characterized by their hyperbolic discount functi@ould further be split into two
categories of behavior: naive and sophisticatedivéNagents are unaware that they will
likely change any plan they make today in the feittuf~or example, the line of logic
expressed in “I will drink a lot today, tomorrow I-quit”’, can be looked at as naive
behavior if made by an alcoholic as the individsagnoring the fact that in the morning,
his stock of addictive capital will be higher, ane may decide to alter his consumption
plan. Sophisticated agents realize the potentiafdture self-control issues and make
plans with that in mind. This could translate itite use of a self-control device such as
an AA meeting to aid in holding to the plan. Gmuled Koszegi's alterations of the
rational addiction model resulted in predictions for price changes that are very simila

to what are delivered by their (Becker and Murpmgdel(Gruber & Koszegi, 2007)

Although the pure rational addiction model andnitsdification by Gruber and
Koszegi lead to similar results, the policy imptioa of each is radically different. The
pure Becker and Murphy model suggests that optiaxation for addictive goods should

be based solely on the externalities that the gopsion of that good imposes on society.
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The Gruber and Koszegi extension, however, allowstiie inclusion of the harm

inflicted by the addictive good on the consumerdeih

The body of literature dealing with rational adatin is quite large. Overall
empirical evidence has been supportive of the nmapiications of the theory based on a
variety of addictive substances such as cigar¢tt€haloupka, 1990, 1991, 1992, 1996,
1998), (Grossman & Chaloupka, 1997), (Sloan, SméthTaylor, 2002), (Gruber &
Koészegi, 2004), and others], alcohol [ (Moore & CobR95), (Waters & Sloan, 1995),
(Bentzen, Eriksson, & Smith, 1999), (Baltagi & fén, 2002), and others], drugs [ (Van
Ours, 1995), (Grossman & Chaloupka, 1998), (Sa&eChaloupka, 1999)], coffee
(Olekalns & Bardsley, 1996) and even milk (Auld &dBtendorst, 2004). Aside from
the issues raised by the assumptions made by ah@aldiction, the main problem noted
throughout these studies was that the discouns ré&émated by the original rational

addiction model tend to be implausible when intetgul.

2.2 Modeling Addiction: Mathematical Aspect

Although the theoretical framework provided by tagonal addiction model and
its extensions is the current standard for modetiogsumption of addictive goods, the
mathematical methodologies used to date have a ewuoflshortcomings that have led
researchers to question whether useful policy tesain be gained from research done on
its basis (Gruber & Koszegi, 2001). This sectioreg an overview of the mathematics
of modeling the consumption of addictive goods dhtrates the problems faced by

prior research.

A good can be considered addictive if it satistiege basic properties:
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1. Tolerance: The utiliff gained from consumption of an identical dose efgbod
today decreases as prior consumption of the goodeases. That is, the
satisfaction a person receives from consuming avgngamount of an addictive
substance becomes progressively lower as his masumption of the same
addictive substance increases, requiring the iddali to consume progressively
higher amounts of an addictive good to achievesttmee level of satisfaction.

2. Withdrawal: Cessation of the consumption of a gteatls to an instantaneous
drop of utility. Essentially, this property refete any adverse emotional
(depression) or physical (insomnia) reaction thetuos because of an abrupt
cessation in the consumption of an addictive good.

3. Reinforcement: The marginal utility gained from tbensumption of an extra
dose of the good today increases as the stockiof ponsumption increases.
That is, a high level of previous consumption of ashdictive good, makes

consuming an extra unit of the same good in theeatitime more appealifiy

Using this definition, addictive goods can be spiib two categories: harmful
and beneficial. An addictive good is classified eneficial if consumption of the
addictive good results in an increase in futurbtytiwellbeing and/or earnings potential.

Conversely, it is classified as harmful if its congotion results in a decrease in the same.

%2 |In economics, utility refers to the abstract weilly or satisfaction an individual gets as he
consumes a good or service.

% For example, assume an individual has a backgroohdnjoyable instances of beer
consumption. That prior consumption of beer makeésking a beer today more attractive as the gained
benefits are better known and desirable. Thigisforcement. The same individual will need ton#ri
progressively larger amounts of beer to achievestrae state of inebriation as his system gets tesed
alcohol consumption. This is tolerance. Finalprupt cessation of beer consumption will cause thi
individual some of his wellbeing as at the verystehe is giving up the act of drinking itself, whitie
knows he finds enjoyable. This is withdrawal.
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Harmful addictive goods can also be identified Ime tpresence of “anti-markets”
(Winston, 1980) such as, nicotine gum and psychcébgcoding sessions. This
dissertation will focus primarily on harmful addarts, as the behavior resulting from the
consumption of harmfully addictive goods tends égatively affect both the addict and

society at large.

As a consequence of his habit, the individual addidaced by hardships in the
form of internal costs such as adverse health owso higher risk of incarceration or
bodily harm while engaged in drug seeking actisiti@nd the opportunity cost of the time
spent while indulging the habit. At the same tirpegiety faces an increased burden to
enforce drug laws, higher crime rates, and logsroductivity. Modeling the underlying
factors that are the cause of such behavior iswtefeést to anyone concerned with the

composition of effective public health policy.

In order to begin looking at the problem of limgiharmful addictive behavior, it
would first be helpful to study the mechanism bdHime process of addiction. Central is
the question of whether or not addicts are capablaking the future consequences of

their habit into account when they are making decs

Myopic models of addiction treat consumers as baingre of the dependence of
present consumption of the addictive good on paissumption but being unaware of, or
choosing to ignore, the effects of current consuonpbf an addictive good on future
utility as they make their consumption choice. migopic models, consumers have no

foresight and irrationally ignore all future phyasicconsequences associated with the
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present use of an addictive substance. Essentibly have an infinite discount rate on
future consumpticff.

In myopic models, an individual attempts to maxieni@a single period utility
function, subject to his budget constraint. Math#oally”> the myopic consumer's

problem can be shown as:
maxU, = U(C,, Cr_q,Ye, Zp) 5. t.I, = P.C, + Y, (1)

Where U, is his current period utility(; is his current level of consumption of an
addictive good(;_; is his level of consumption of an addictive goadthe preceding
time period,Y;is his current level of consumption of a bundlenof-addictive goods,

Z. is a vector of life events that affect the indivadls preferenced;; is the price of the
addictive good in the current period ahds the individual's wealth. Cook and Moore
(Moore & Cook, 1995) show that under the assumptioh quadratic utility and a
constant marginal utility of wealth, this utility arimization problem will yield the

following demand function:
Ce = Bo + B1Pr + P2Ce_q + B3Z: + Lol + €, where & = a + v, (2)

Hereg; is the error termg is the unobservable, individual specific effectatonsumer’s

tastes and other time invariant characteristics dffact the consumption of an addictive

24 A dollar today is worth more than a dollar tomavro The discount rate then indicates how
much more a dollar today is worth. An infinite absint rate implies that you would rather have dadol
today than infinite riches tomorrow. Similarly etibenefit of a crack-pipe today, outweighs any ibbss
consequences that may happen tomorrow.

% Technically there are many myopic consumers, teitit subscript is suppressed for simplicity.

% The price of these goods is assumed to be noreahliz
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good’, v, is a time variant vector of various other unobabte and random
determinants of the consumption of addictive géddsin the above equation, the
coefficient on the lagged consumption tef, measures the presence and strength of
the addiction. A strongly significant positive ¢o@ent would suggest that the
individual in question is myopically addicted teetbonsumption of the addictive good.
However, the presence afin the error term would bias any estimates of éqo&, as it
would be impossible to differentiate between theafof past consumption on current
consumption and the effect of some unobserved, timariant determinants of
consumption on the same. Essentially, the proldéomobserved heterogeneity, which

needs to be addressed when using such models.exist

The implications of myopic behavior for public pnfiare straightforward. Since
the current consumption of an addictive good is@#d by current and past factors only,
the best method to control consumption is to ireeethe price of the addictive good
(either through taxes, for legal goods such ashalcand cigarettes, or through increased
enforcement for illegal goods such as heroin arzhio@). Educational initiatives and
harsher legal penalties for consumers of the agdicubstance would be ineffective as
the consumer will not take the consequences hieuactions will have in the future

(lung cancer, jail time) into account.

Rational models of addiction treat consumers asgofrsighted enough to take

the effect of current decisions on their future llagihg into account as they choose what

%" Note that although is fixed for an individual consumer, so it does vary with time, it varies
between consumers.

%y, varies over time and consumers
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amount of an addictive good to consume. That ig thelain addictive behavior within
the standard rational utility-maximization framewarsed in economics in the sense of
combining forward-looking maximization with stabpeeferences. They are based on
behavior that maximizes the utility obtained durthg total lifetime of the individual
thus incorporating dependence between the curfatnire and past consumption of an
addictive good. A rational addict is fully awaréthe three properties of an addictive

good and considers them when making his consumphioite.

In 1988, Gary S. Becker and Kevin M. Murphy introdd the fundamental
theoretical framework behind the “Rational Addictionodel of addictive behavior in
their signature article "A Theory of Rational Adidiim" (Becker & Murphy, 1988).
According to the rational addiction model, an indual's lifetime utility function can be

represented by:

T
U = f etV (D, C(O),S(Oldt  (3)

where U(t) is the discounted lifetime utility, is the period specific utility, Y(t) is the
consumption of a bundle of non-addictive goods,) G¢t the consumption of a
(potentially) addictive good, S(t) is the stockaafdiction capital, the natural exponential
eis 2.7182ando is the time preference rate, or the marginal r&ubstitution between

present and future utility with the discount factéfl+o)?°.

2 Note: the above utility function is assumed todpmdratic, well behaved and separable over
time in Y(t),C(t),S(t) but not in Y(t),C(t), alone.
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The stock of addiction capital S(t) representsriezhanism through which the
past consumption of an addictive good affects tiakvidual's current level of utility. It
is a function of previous consumption of the addectommodity and various life events,
such as an automotive accident or marriage, thataffect S(t) in either a positive or
negative manner. Addiction capital naturally demtes at raté and its accumulation

can be represented by the following equation:
S@®) =@ —=6)St—1 + Ce—y + D(D) (4)

Where D(t) represents expenditures of addictioritabpn endogenous appreciation or
depreciation (life events). Note that the presenteD(t) implies that even those
individuals that have never consumed the addigjived may still have some stock of

addictive capital due to adverse life events.

Rewriting the above in a manner more consistertt thi¢ treatment of the myopic

framework, the rational consumer's problem canupensarized by:

® t—1 ® t—1

1 1
maxUt = Z <1-|—_O') U(Ct, Yt’ St) S. t.It = Z <1-|—_0'> (PtCt + Yt) (5)
t=1 t=1

Observe that equation 5 assumes that the marleresttrate and the time preference
rates of the individual are the same. This assumptioplies that the individual has no
inclination to shift his consumption into the futuor into the past relative to his income

flow.
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Becker and Murphy showed that an individual act@gording to their model
generates a demand function for an addictive gdaitheo form (Becker, Grossman, &

Murphy, 1994)

Ce=a;Cq + (1/(1 + 0))aCryq + 6, P + 0,1, + B3¢, (6)

Wherea; is a measure of the effect of an increase in passumption on the marginal
benefit of current consumptiorfl/(1+ o))a, is the effect of an increase in future
consumption on the marginal benefit of current comgtion, finally ¢, is the effect of
measured and unmeasured life cycle events onyutiRational addiction theory implies
a positive value oft; and(1/(1 + o))a, and negative coefficient ahy. Furthermore, it
implies that the short run price elasticity of aldigtive good should be smaller than the
long run price elasticity of an addictive good sinthe former holds consumption
constant while the latter allows it to vary. Caqsently, the price response for an

addictive good should grow over time.

As with the myopic addiction model, estimating taional addiction model
through the method of ordinary least squares iblproatic. The error terrg, is likely
to contain unmeasured variables such as preferemagginal utility of wealth and other
unaccounted for determinants of demand. Theseahlas are not only likely to be
serially correlated but also will be correlated lwkioth C;_; and C;,,causing what is

known as the omitted variable bias.

The most common method of solving this problemysubing past and future
prices as instruments for past and future consum@nd estimating equation 6 through

2SLS however; recently this method has receiveticism (Baltagi & Griffin, 2001).
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Equation 6 was derived under the assumption tleainitividual was capable of perfectly
anticipating future price and all other variabletated to his consumption choice. Any
unanticipated change in these variables would cabse individual to revise his
consumption plan, therefor€, ,rather than being viewed as the actual future
consumption, as is common, should be treated am@tafuture consumption, which is
equal to the actual only if the individual was dalpaof perfectly predicting future price
among other variables at time period t. The faat aivailable data contains information
on actual consumption, rather than the plannedwuopson leads to measurement error.
This leads to the classical error-in-variable peof] which causes attenuation bias. This
problem is exacerbated when using panel data @ait&riffin, 2001). Furthermore, in
the presence of measurement error, the error tathbevcorrelated with future prices
and other variables whose future value would affeetent consumption unless they
were perfectly predicted at time t, thus invalidgtisuch variables from being valid

instruments for future consumption.

2.3 The Demand for Alcohol

In addition to the mechanics of the consumptioaddictive goods, the nature of
the demand for alcohol is an important factor inedwmining properly aimed public
policy. It has been shown that factors like nadlodrinking culture and preferred
national beverage are important determinants afhalcconsumption (Ramstedt, 2002).
This makes it vital to research many individualoflal markets in order to identify any
overall tendencies. Studies aimed at modeling #maahd for alcoholic beverages have

been conducted with numerous datasets.
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Manning (1995) analyzed the effects of heavy drigkon the price elasticity of
demand® of alcohol. Predictably he found that individugl®ne to heavy drinking are
less responsive to price than light drinkers. Texlian price elasticity among all levels
of alcohol consumption was found to be -1.2 andeases greatly at higher level of

consumption with the $5percentile implausibly having a slightly positiestimate.

Fogarty (2006) conducted a meta-analysis of 64halcdemand studies on a
number of different countries and a range of hisabitime periods. The mean (median)
price elasticity of demand differed by alcohol typ@38(-0.28) for beer, -0.77(-0.76) for
wine and, -0.70(-0.59) for spirits. The elastiastimates for each alcohol cohort varied
widely from country to country. In addition, Fogafound that “...within a country, the
beverage with the largest market share is the lsgemwith the most inelastic demand.
The opposite also appears to be t(Gegarty, 2008). This underlines the importance of

considering local characteristics when designingpanterventions.

Gallet (2007) conducted a meta-analysis of 132halcdemand studies and found
the following tendenciéd with respect to price and income elasticitfesOverall, the

price elasticity of alcohol was found to be negatand inelastic, well in line with

%A i tity D ded . .. .
% FormallyZ L"Q;Z"i;:ri:;"an °C the price elasticity of demand is a measure of the
0.

responsiveness of quantity demanded to a priceaser Due to the Law of Demand (as the price ef th
good increases the quantity demanded of a good gaudbwn) it always takes a negative value. Values
below zero but above -1 are called “inelastic” amdicate a relative unwillingness to reduce constimnp
in the face of a price increase. Common sensedyout alcoholics in this category. Values lessithh
are called “elastic” and indicate a relative wifjiress to reduce consumption should a price inclease.

31 Median elasticity for each category is providegamentheses.

%A i tity D ded . .. .
32 Formally, 2&neuantity bemanded - e income  elasticity of demand is a measure haf t
%A in Income

responsiveness of quantity demanded to a changedme. The income elasticity of demand for normal
goods is always positive. Values between zero @me indicate a relatively small amount of extra
consumption will occur with respect to a changeinicome. Values greater than one indicate that a
relatively large amount of extra consumption widkar with respect to a change in income.
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common wisdom on the subject. The short run ei#gt{-0.51) was found to be more
inelastic than the long run elasticity (-0.81). eTdemand for beer (-0.36) was found to be
more price inelastic than that for wine (-0.7) apatits (-0.67) and younger individuals (-
0.386) were found to be less responsive to priea thider individuals (-0.55). The
median income elasticities showed beverage typebdoan important factor in
consumption with wine having the largest incomestaddy (1.10), followed by spirits

(2.0) and beer (0.39).

These studies provide strong evidence of interddgmere between different
categories of alcohol and a set of good baselinesare to ensure that estimates make

sense within the greater context of the literatwailable.

The widespread prevalence of several types oitiicohol production in Russia
complicates any attempt to study alcohol-relatedstiand®. On the supply side, the
presence of commercially mass-produced “countérfditohol increases the rate of
negative health outcomes and undermines the stdiiity to affect the alcohol market
through taxes and quotas. Furthermore, the presefitcounterfeit vodka” on the same
shelves as legitimately produced vodka is citedsbyne as a primary reason for
consumption of home-made liquor (Nuzhnyi, 2004).n the demand side, the wide

availability of non-commercially produced homemddgior in the rural areas of the

3 Zaigraev (2004) finds thaamogoror moonshine was the primary alcoholic beverageés@to
70% of rural inhabitants in six regions of the Rasd-ederation.
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Russian Federation provides a nearly perfect gubstior commercially produced liquor

at a price that is usually as low as f4lhat of a store bought bottle of low-end vodka.

The supply of illicit alcohol is not homogeneouather it falls into seven diverse

categories:

“(1) commercially produced alcohol that is sold gidly; (2) legally
imported quantities of alcohol for personal constiomg (3) illicit
importation of commercially produced alcohol; (4)y-products of
commercially produced alcohol and commercially progd non-potable
alcohol; (5) non-commercial alcohol illicitly proded on a large scale;
(6) local small-scale production outside the forreabnomic system; and

(7) production of alcohol at home for personal tig&ingle, 2004)

Each of these sources of illicit alcohol complisatiee estimation of the demand
for alcohol in its own way. Three are of specialerest with regard to the Russian

Federation.

1. Alcohol that is mass-produced in an unofficial manwith the intent to sell as a
legitimate brand name on the mass market. This ¢ypllicit production is characterized
by no quality control and sub-par, occasionallyspapbus, inputs. Production can occur
either in an underground facility or “off the bodks a legitimate factory; thus, the
ability of the illicit product to masquerade as tieal thing varies. The estimation of the

proportion of the total alcohol market that is mageby this type of product and the

3 Zaigraev (2004) estimates the cost of producifgshbottle ofsamogorat 8-10 rubles, about ¥4
of the price of a low-end bottle of vodka.
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additional health costs borne by consumers of “tareit vodka” is beyond the scope of
this dissertation. However, since both legitimatel counterfeit brand name alcohol is
sold in the same stores, on the same shelves artdefeame price no significant effect
on an individual's alcohol consumption from the st&hce of counterfeit produtiss
expected. Furthermore, counterfeit brand name alcth expected to be randomly
distributed throughout the market as a whole, sattempt will be made to treat for this
category of illicit alcohol separately for the pages of this dissertation.

2. Alcohol-containing industrial byproducts and otkarrogates. This section of the
illicit alcohol market includes products not intexdfor drinking that are available on the
free market, such as aftershave, herbal mediciné, amtifreeze or at the workplace,
including aviation spirits, and medical alcoholdasre used for recreational purposes.
These products are characterized by wide avaitgbiiigh alcohol content (30-97%),
and low price. Many come in the traditional Russilinking sizes (0.1l 0.25I 0.5I) and
have bright, colorful labels (McKee, et al., 200%)iscussing the obvious health hazards
of consuming products like antifreeze, is beyonel sbope of this dissertation, but the
presence of these goods creates a difficult problemany price-based attempt to
regulate alcohol consumption. On average, suresgate cheaper on a milliliter of
alcohol per dollar scale than a bottle of storegtdwodka. A sharp increase in the price
of store-bought alcohol resulting from somethinkelian excise tax could cause the

poorer segments of the population to switch tocimesumption of surrogates; this effect

% First, any price increase would also increaseptite of this category of illicit alcohol, as it is
masquerading as the real thing. Furthermore oitilshbe noted that there is no way to distinguistween
this category of illicit alcohol and the genuineguct. This is true both for the available datd for the
individual wishing to make a purchase in a Russtare.
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would likely be greater in urban areas whsaenogor? is not as widely available. This
effect may not be limited to price-based attemptaarket control. An increased level of
enforcement of the drinking-age, for example, caalkb cause those affected to switch
to surrogate consumption, as there is no law agaireors purchasing antifreeze and the
like.
3. Alcohol that is produced on a small scale for dames local use with no intent
to masquerade as brand name alcohol. In Russ&type of nhoncommercial alcohol
usually meanssamogonas the production of homemade wines and beersois n
widespread (Zaigraev G. , 20045amogoruse is mostly confined to the rural areas of
the Russian Federation where it plays three impbntales: as a cheap and available
substitute for store-bought vodka, as an incomesidybfor the rural poor and as a
substitute for cash in the provinces (Zaigraev @00Q4). Unlike counterfeit alcohol,
which is indistinguishable from legitimate alcohwoitil consumedsamogonis likely to
directly interfere with the price-consumption reatship. Zaigraev (2004) in his study of
samogorconsumption in six economically and geographicdilxerse regions found that
rural Russians drink 4.8 times m@a&mogorthan vodka.Samogorprices were found to
be 15-20 rubles per half liter compared to the 6Q4@ble price tag of a store bought
bottle of vodka. This was the primary reason ci{é@-70% of respondents) for
preference ofamogorover vodka.

This last category of illicit alcohol is of greamportance due to a combination of

factors in play since the collapse of the Sovieiodn First, the dynamic of alcohol

% samogoror moonshine is a strong alcoholic beverage thgies in color from filmy white to
light brown and has alcohol content between 16b62h2%. (Nuzhnyi, 2004)
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consumption in rural areas of the Russian Federdimve shown an increase in the
frequency and volume of alcohol consumption with gitendant spike in alcohol related
diseases in all population subgroups (ZaigraevZ®04) . Second, the prevailing social
apathy towards alcohol related issues provideslgeground for the production and
consumption of illicitly produced spirits. Thirthe lack of effective government control,
over the production and quality of legitimate aloldbeverages provide a steady stream
of ready consumers for theamogonmarket (Nuzhnyi, 2004). Fourth, the relative
poverty of the rural population stimulates the n§samogonas a currency substitute.
Fifth, the lack of government control ovesimogorproduction, in terms of education or

enforcement makes this a no risk, socially accéptatime.
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Chapter 3 Research Design

3.1 Econometric Methodology

Under the rational addiction framework, the relasioip between the price and
consumption of an addictive substance is dynarhi&t is it exhibits time dependence.
Consequently, a large portion of the research digalith rational addiction involves the
use of panel data. Panel data refers to a crateisdhat was repeatedly sampled over
time. Unlike a pooled cross-section, panel datastngather information on the same
cross-section each time-period. Though not withtsuissues, panel data offers several

distinct advantages over the alternatives (BaBagi1995).

1. It allows for the control of individual heterogetyeand fixed effects (diversity).
2. Has more variability, less co-linearity and morgmes of freedom.
3. It can be used to test more complicated behavioadels and measure effects that

are not detectable in pure cross-sections or tenesdata.

Over the years, a number of econometric technidiza® been applied to the
rational addiction model and its extensions. st common methods used are fixed

effects two stage least squares (FE2SLS), two dieeas squares (2SLS), Labeaga's
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(1999) double hurdle model (LDH) and GMM estimataising a stacked matrix of

instruments (AB-GMM}Y’. Assume a generic dynamic panel model of consiompt

Cit = B1Cit—1 + B2Cits1 + B3Pit + PuXir + a; + & Where & = i + vyt

(7)

WhereC;; is the dependent variabl€, ., is the lag/lead of the dependent variaBlg s

the current market price of the dependent variaf)|és a vector of explanatory variables,
and a;is an unobserved effect that is individual spedifi¢ time invariant. The error
term ¢;; consists of the unobserved individual specificeetffi;;, and the rest of the

disturbancey;;.

The fixed effects Within estimatot obtained through FE2SLS solves the problem
of correlation betweea; and the error term. It does so by subtractind¢ithe-averaged
model from the original. Unfortunately, this samm®cess also removes the effects of
any other time invariant variable. Furthermoreg fixed effects within estimator is
consistent only if all regressors are strictly exogus (Baltagi B. , 1995). Under the
standard treatment of the rational addiction moBglandC;,, violate this assumption
(Picone, 2005). The assumptions required by 2SieSnat as strict, only requiring
contemporaneous exogeneity betw@gnandX;,. However, using this method does not
eliminate «; therefore the endogeneity 64, is expected to be worse. LDH requires
an assumption of strict exogeneity betwé@gnandX;; which again, is violated under the

traditional rational addiction model (Picone, 2009he problem stems from the fact that

37 See (Baltagi B. , 1995) for in depth discussiod examples.
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available consumption data provides the actualesalf future consumptiof};,;. As
previously discussed, one of the implicit assumm#itnherent in the rational addiction
model is perfect foresight on pridg, and other variables affecting future
consumptiorX;;. Consequently;;,, should be viewed as “planned consumption of the
addictive good”. Since consumption plans changeegponse to circumstances, actual

Cit+11S not equal to plannedC;,,; leading to measurement error bias.

Furthermorer,,; = P19 — cgetual would be correlated with both,.; andX;.,,

unless perfect foresight exists. Consequeftly,andP;cannot be strictly exogenous.

In light of these considerations, the method oihgsa first difference GMM
estimator with a stacked matrix of instruments @gppsed by (Arellano & Bond, 1991)

offers the most promise.

Like the within transformation used by FE2SLS, tAB-GMM estimator
removes the effects at; through a subtracting the lagged model from thgiral,
however it does not require the assumption oftséogeneity of?;; andX;;. Applying

the first difference transformation to equatiore@ds to:
ACi = B1ACi—1 + B2ACiy1 + B3APy + BaAX;e + Ay, (8)

Estimating equation 8 with OLS will still lead tealsed and inconsistent results due to
the previously discussed problems; however instniatevariable methods can now be

used without assuming strict exogeneity betwRemandX;;.

Instrumental variable methods are used to obtamsistent estimates when the

use of OLS is compromised by the considerationsudised above. An instrumental
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variable is similar to a proxy in concept. Thatirformation from a known variable is
used to help account for the effect of an unobskemagiable, but the assumptions and
mathematics differ between the two. An instrumertaiable Z cannot be correlated
with the unobserved variable and by extension th& éerm but must be correlated with
the variable for which it is intended to be annastent. In the context of the model a
good instrument must be correlated witf};_,, AC;;,1, andAP;; and uncorrelated with
Ag;:. Assumingt > 3, past consumption from two and more periods agoladvbe valid
instruments forAC;;= (C;; — Ci;—1) as it satisfies the above conditions. Assuming it
meets both theoretical and practical criteria, tsigshe recommended instrument for
dynamic-panel consumption models (Baltagi B. , 39€Bicone, 2005). Due to concerns
about potential serial correlation of the disturdxs) it has been ignored in favor of future
prices by most researchers. However, Picone (20@kgs the case that this concern can
be overcome by controlling for individual fixed efts and lagged values of the
dependent variable. Furthermore, the AB-GMM metlatidws for testing for the

presence of serial correlation directly.

3.2 The Data

This dissertation uses the data provided by thesiBnd_ongitudinal Monitoring
Survey (RLMSJ®. The RLMS is a household based nationally remtesige survey
designed and administered by the Carolina Populd@ienter at the University of North

Carolina at Chapel Hill, Paragon Research Inteonati and the Russian Academy of

% Questionnaires for each wave are availabletat//www.cpc.unc.edu/projects/rims-hse
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Sciences. Data drawn from Phase Il (rounds V(1:99%)2010)) of the RLMS will be

used in the estimation.

In order to ensure national representability, rastilige probability sampling was
used to generate the data for Phase Il of the guria the first stage, 185fayons
(districts) of the Russian Federation were seledteduse as primary sampling units
(PSUs). In the second stage, thes@nswere stratified into three self-representing (SR)
and 35 equal sized non self-representing (NSRjastr@ne rayon, was chosen at random
from each of the 35 NSR strata with the probabitifybeing selected being weighted
proportionally to the size of the population. These SR strata (Moscow city, Moscow
District and St. Petersburg city) were selectedhwvat probability of 1, due to their
importance. The proportion of the total PSU popafaaccounted for by urban and rural
areas was then used in order to distribute theinedjisample size between these two
substrata (For example: 100% of the sample siZzdascow city was drawn from the
urban substrata since 100% of Moscow city’s pojarais urban). The resulting sample
consisted of 4718 households. The response ragmeater than 80% on the household

level and greater than 97% on the individual |§RUIMS-HSE).

Information on drinking habits was obtained throwghombination of a number
of questions. Respondents were asked whether tlaely donsumed any alcoholic
beverages during the 30 days before the surveyso,ltthey were questioned on their
frequency of consumption, the types of alcoholiwdrages consumed and the usual
amount consumed of each (in grams). In additioa head of each household was asked
to report the overall quantity of alcoholic drinkseach type purchased by the household

and the expenditures on them during the last week.
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Although the study itself is carefully designederén have been some reported
concerns regarding its accuracy. For example, Hmapke can be biased because it
excludes some hard drinking groups of the populatisuch as migrants, service
members, inmates, homeless people and other mhagioaps (Nemtsov A. , 2004).
Omitting these special groups from the study showldaffect the generalizability of the
results. These hard drinking groups are not iriieaf the average Russian citizen and

require separate studies aimed at the peculiadfisach cohorts.

The sample consisted of 4,539 individuals, agetb180, who had completed at
least four consecutive interviews for which pricgadwere available, and had consumed
at least one alcoholic beverage of any type dutivegcourse of the survey. Figure 1
shows the distribution of sample size over timdthdugh the available sample starts to
rapidly decline after peaking in the year 2000elatively large sample size was retained

throughout the course of the survey.

The survey was not operational in 1997 and 1999.August of 1998, Russia
went through a major financial crisis. This eventikely to have an effect on alcohol
consumption due to increased stress and lower lveétlg, however since individuals
were not observed in the year before and the yeartae crisis, the short-term effects of

this shock were missed.

3.3 Empirical Specification
The dependent variable used in this study wasrimuat of alcohol, measured in
grams of pure ethanol, consumed by an individua daily basis. Alcohol consumption

involves a large variety of beverages and surregatigh differing levels of alcohol
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content. The Russian Longitudinal Monitoring Syrverovides information on an

individual’'s average consumption (in grams) penking episode of five categories of
alcoholic beverages: beer, dry wine, fortified wiheodka, and homemade liquor. Early
waves of data also provided the equivalent in gramethanol for each of the above
categories. Unfortunately, this data was no long@vided in the later years of the
survey. The method of ordinary least squares gad to derive the coefficient used by
early waves of the data to convert each alcoha tgfo pure ethanol. These coefficients
were found to be 0.0336 for beer, 0.144 for dryeyi®.18 for fortified wine and other

beverages, 0.4 for vodka, and 0.39 for homemadm®ifiy These data were combined
with information on the average amount of drinkemgsodes that an individual engaged
in over a 30-day period to create the average atfysure ethanol consumed on a daily

basis.

The primary explanatory variables are the averagy camounts of ethanol
consumed in waves immediately before and aftercthieent wave. The coefficients on

both are expected to be positive if alcohol consiongdollows a ‘rational” process.

The price of alcohol was derived in the followinganner: RLMS provides the
nominal values of the five lowest and five highesices of the different groups of
alcoholic beverages in each individual's local mityi. This information was used to

calculate the average nominal price of each cayegbthe PSU level. Since different

% The survey also includes a category of “otherlaitio beverages”. From first-hand knowledge
of the alcohol market, this would include produite premade cocktails (essentially flavored etipand
various infusions. These products are similarriogy alcohol content and lack of quality to fagd wines
and have been included in that category when plessib

%0 R? and adjusted Rfor the regressions associated with each coefiicieas 1. The derived
weights duplicated the information provided in gdaely waves perfectly.
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regions of the Russian Federation have preferefmcedifferent categories of alcoholic
beverage, the proportion each category contribtdeital consumption was calculated
for each PSU. Finally, a price index to deflate ttominal prices provided was derived
from variables providing information on an indivalis real and nominal income. The
price of alcohol faced by an individual was thefcgkted by summing up the products
of the mean real PSU price of each category by pioportion that that category
contributed to total PSU consumption. A measuréte price of cigarettes was derived
using a similar process in order to identify anynptementarity or substitution effects

between alcohol and tobacco.

Three variables were included to control for urestaable social factors that may

influence the decision to consume alcohol:

* Drinking without food and drinking at the workplaege high-risk behaviors
likely to lead to strong habit formation and a eait of alcohol consumption
different from that of other consumers. The efeaft both behaviors are thought
to be persistent over time as such a measure aheter not an individual has
engaged in such behavior over the last two yearnsisded.

« An index of self-assessed prospéftitis included as a proxy. The coefficient on
self-assessed prosperity should not be interpmditedtly. Its primary purpose is
to control for unobserved social events that mayehaccurred. Since self-

assessed prosperity is subjective, an individueédaby adverse life events is

“1 The index is on a 9-point scale, the higher thigebe This variable is included as part of the
RLMS dataset and is not constructed by the author.
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likely to lower his prosperity score while an indiual going through a problem

free stretch of life is likely to increase it.

Other explanatory variables include:

Gender: Previous research has shown that theritgapd alcohol consumption

in Russia is done by men. Therefore, men are ¢ggdo consume more alcohol

than women do.

 Age: The relationship between age and alcohol aopsion is expected to be
non-linear. Therefore, both age and age squarédwiincluded in the model.
Alcohol consumption is expected to increase witd agfirst but to level out and
decrease towards the end of life.

* Income: Increases in income should lead to ineascohol consumption since
alcohol is a normal good.

* Education: A dummy for having completed secondaducation will be
included. Education is expected to have a protedtifect.

 Marriage: Being married expected to have a priveceffect on alcohol
consumption.

* Employment: Unemployment is expected to increésehal consumption.

 Smoking: Being a current smoker of cigarettesxigeeted to increase alcohol

consumption. Other sources of tobacco are notestud

* Rural status: Living in a rural area should leathtreased alcohol consumption.

In addition to the above, time and regional dumnaiesincluded to control for regional

differences and temporal trends in alcohol consionpt
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Prior research suggests that gender and urban/stasiis are likely to be
important determinants of alcohol consumption. Idegr, gender does not vary over
time and 99.98% of the rural residents in the sanspdyed rural for the duration of the
study. This lack of within-group variation can gotially reduce the explanatory power
of the coefficients obtained with the chosen ecoeinict methodology. To overcome the

problem models stratified by gender and rural stattaddition to the overall model were

included.
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Chapter 4 Results

During the study period, the mean level of alcobmhsumption varied widely
within the sample (See Figure 2). The variatiopriice over this same period is equally
pronounced (See Figure 3). Table 1 reports tharsry statistics as well as the within
and between variatih A within variation of zero (or 100% if lookingt @ummy
variables) implies that the variable is constargrae sample period. Since the fixed
effects and between variation are eliminated byntle¢hodology of this study, the within

variation becomes an important source of explaggiower.

The within variations of alcohol price and alcoloinsumption are larger than
their between variation implying that the variatiarthese variables due to the passage of
time is at least as important as any individuakgeeffects that may exist. The other

explanatory variables have within and between tiana of comparable size.

The first step is to estimate the myopic speciftcatof the model using three
methodologies: OLS, FE-2SLS, and Two Step GMM ($abkle 2 — Table 4) Theory
suggests that the OLS, estimate will be biased tgsvahile the FE estimators will be

biased downwards thus giving a range within wraclkeasible estimate is likely to fall.

“2 Within variation represents the variation witkirgroup over time while the between variation
represents the variation between individuals. &wample, let a variable “ismarried” have an overall
variation of 60%, a within variation of 25%, andatween variation of 58%. This would imply that on
average, 60% of the total sample was married, 26&ose married, stayed married over the periothef
study, and 58% of the sample was ever married.
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This will allow the estimates derived from Two St8MM, the main focus of this study,

to be put into better perspective.

The OLS results show that the explanatory variables good determinants of
alcohol consumption with signs that make theorktsanse. The results of the
male/female equations follow the pattern of the ralferesults but often differ in
magnitude and significance. This shows that alc@ooasumption between men and
women is affected by some of the same factors it eiffering efficacy. A similar
situation is observed in the urban/rural equatioriBhese differences provide some
support for the decision to study the male/femal@ arban/rural strata in addition to the

combined sample.

The 2SLS-FE results look very imprecise and oftemplausible. With the
exception of some of the strongest explanatoryabdes such as marriage and education,
most are insignificant. Of interest is the chawogethe income variable now strongly
positive and significant, as would be expectede Btk of significant coefficients makes
it difficult to compare the stratified equationslowever, where significant, there is a
similar pattern of variables having the same gdreffact but with a different order of
magnitude. The poor results obtained through 2BESare to be expected due to the

limitations of the 2SLS procedure previously ddsediin the research design section.

The main focus of this study are the two-step sySBMM estimates since they
avoid the problems faced by OLS and 2SLS-FE. THselts show that twice-lagged
alcohol consumption is a valid instrument for lagygécohol consumption. The model

passes the test for both first and second ordéal senrrelation and the null hypothesis
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that the model is correctly specified and thatittstruments used are valid as evidenced
by the high p-values on the Hansen and Differencelansen test is not rejected. The
coefficient on lagged alcohol consumption is pwesitand significant. This can be
interpreted to mean that increased levels of alcotisumption in the past would lead to
a higher level of current consumption. That igohbl is habit forming. Even so, the
coefficient on the price of alcohol is negative anghificant implying that the consumer

will react to an increase in the price of alcohplreducing consumption.

The above coefficients in the male/female equatiir®swv that the effect of past
consumption is stronger for men than for women, éx@v men are also significantly
more likely to respond to changes in price. THeaofrural equations finds that price is a

much more effective tool in affecting the urbarattrthan it is in the country.

High-risk alcohol consumption behaviors (drinkiaigwork or without food) are
strong determinants of alcohol consumption in @llaions. Men are affected to a greater
extent than women, rural residents are affectecertttan urban residents. The effect of
unemployment is positive and significant in all agons. However, the significance of
unemployment in the male and rural equations iy @tla 90% level. As expected,
smoking status is strongly associated with alcobhohsumption. The size and
significance of this effect is fairly constant been all equations. Marriage has a strong
protective effect, although primarily for men, wehntompleting secondary schooling was

protective for every equation, except in ruralisgt.

The rational specification of the two-step systeMNE model can be found in

Table 5. The Hansen and difference in Hansen testdirm the validity of the
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specification of the model and the validity of tihhetruments. Under rational addiction,
positive significant coefficients on both forwamddalagged consumption are expected in
order to show adjacent complementarity. A negatoefficient on the price of alcohol is
expected in order to show adherence to the laweafahd. There is no evidence for
rational addiction either for the full sample @& dtratified components. In these models,
the coefficient on price is not significant in @fuations. The best results for the
coefficients on lag and lead consumption are inrtlval equation, however without a
significant price effect this is likely saying tham individual will drink more today if he
drank more yesterday and will drink yet more in filire since he drank more today: a

classic myopic addict.

The effect of high risk alcohol consumption behavwsoconsistent with the results
observed in the myopic specification, with two exoens: the coefficient on drinking at
work, although still positive, is no longer sigedint in the female and rural equations.
The results for smoking are also consistent regasdbf model specification. The effect
of unemployment on alcohol consumption is stillipes across all equations, however
under the rational specification the previously kveaefficients on the male and rural
equations become much more significant. Educatdthough still protective is only
significant for the overall and male equation, whihe effect of marriage is nearly

identical between the two specifications.

Drinking behavior may differ based on the type &fohol being consumed.
Therefore, the next models to be estimated sepax#tehe consumption of the three
main categories of alcoholic beverages: beer, wame, vodka. Both the myopic and

rational specifications were executed and includasuares of the log-price of various
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types of alcohol in order to look for possible dithson effects. Once again, even
though both specifications pass the tests for fpatton and instrument the rational
model is rejected in favor of the myopic one fdrthfee categories. The results for the

myopic*® specification for beer wine and vodka can be foriables 6 — 8.

Beer is shown to be habit forming in all equaticd@sprimary interest is the rural
equation, which boasts the only significant priflea. The coefficient on the price of
vodka has a negative and significant effect on lseasumption in the rural stratum. At
the same time the rural strata have the only saamit coefficient on the drinking at work
variable. This provides further evidence for coempéntarity of beer and vodka in rural
populations as beer and vodka are consumed togethisodes of workplace drinking,

which are usually associated with hard liquor dlave an effect on beer consumption.

In general, males will consume more beer than fesjaharriage is protective
primarily through its effect on males. Social am@&havioral effects such as
unemployment, education, and high-risk behaviof@ar¢he most part insignificant when
applied to beer consumption. Smoking has the déggdeaffect in the general, female, and
urban equations but does not affect beer consumpiioong males. There is a small

income effect among the male and urban strata stiggehat beer is a normal good.

The equation for wine shows results consistent witiat is known of Russian
drinking patterns and beverage preferences. Menlileely to drink less wine than

women. In fact, the female equation is the onlye omith a strongly significant

3 Results for the rational specification are avadabpon request, but not reported due to their
irrelevance.
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coefficient on lagged wine consumption. Rural araee also likely to consume less,
likely due to a combination of lesser income, lesaeailability and more readily
available substitutes. Smoking, social and bemmaVviwvariables have very little
significant impact on wine consumption. Of intéresthe effect of income on wine
consumption, especially among the female and ushata which is stronger than that of
any other beverage and a complementary relationsbtpveen the amount of wine

consumed and the price of vodka among males.

Vodka is shown to be habit forming for all equatomth the exception of males.
The insignificance of lagged consumption among m&esuspect, especially since the
male equation has a strong and significant negafieet of vodka price on consumption.
No other notable price effects were observed. Emmsumed more vodka than women
across all equations, an effect consistent withctiveent body of knowledge on Russian
alcohol consumption. Marriage was strongly praotectprimarily through its effect on
men. Education was weakly protective while unemplent had an adverse effect,
especially among men and the rural population. ddedficient on smoking was positive
and significant across all equations. Two equati@verall and urban, showed a weak
income effect on vodka consumption, with richeriviuals being likely to drink more.
The effect of high risk alcohol consumption exteditthe same pattern observed in the
rational specification of composite alcohol constiomp the coefficient on drinking
without food was positive and significant in alluagions and drinking at work was
positive and significant in all equations excephéte and rural. Only one cross price
effect was observed: fortified wine was a weak plement to vodka in the rural

equation, as evidence by a negative, significaatfiment.
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In order to try to get a better picture of the tielaships between the three
beverage categories a series of own-price and-pnss elasticities were estimated for
beer, wine, and vodka using a modified versionha myopic model (See Table 9).
Specifically, the log-price of each beverage isiatted with a dummy variable to
indicate whether an individual has ever consumed tipe of beverage. The most
promising results are shown by the vodka equatidime wine equation suffers from
second order autocorrelation and implausible ovcepelasticity® while the beer

eqguation fails the specification and validity o$truments tests.

Among those individuals who are willing to dritodka it is strongly habit
forming (a 1% increase in past consumption increasgrent consumption by 0.09%)
but follows the law of demand (a 1% increase inghee of vodka will reduce current
consumption by 0.07%). Beer is treated as a gubestivith a 1% increase in the price of
beer increasing current vodka consumption by 0.Q7B8%imilar relationship exists with
cigarette smoking with a 1% increase in the priteigarettes increasing current vodka
consumption by 0.1%. Counter intuitively, winetisated as a complement with a 1%

increase in wine prices decreasing vodka consumptyd).02%.

4 Wine has a weakly significant positive price dkist of demand. This goes against the Law of
Demand in economic theory and common sense. Bhaoubly so, since wine has been shown to be
weakly habit forming to the female strata only tlse argument of individuals drinking more wine ean
wine prices increase due to the fact that theyaddicts does not seem to hold water.
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Chapter 5 Discussion and Conclusions

5.1 Discussion of Results

The study findings discussed above indicate twatetlagged consumption is a
valid instrument in both myopic and rational spieaifions of addiction models at least
when applied to data drawn from the RLMS datagdtohol consumption in Russia was
found to follow the myopic pattern of behavior it strata and to be strongly habit
forming. Prices were shown to be an effectivd fooinfluencing the male and urban
strata while women and rural individuals were shotenbe less sensitive to price

changes.

Men, the stratum responsible for the majority afolbl consumption in Russia,
were found to be most sensitive to price. Howeware should be taken before jumping
to conclusions. A short run decrease in alcoholumption because of an increase in
price is both expected and consistent with hisébriesults of previous anti-alcohol
campaigns, which featured significant price hiked eesulted in initial drops of alcohol
consumption. However, in the long-run these samethads lead to increased
consumption of dangerous alcohol substitutes saclamishes, a switch to more easy to
acquire and more cost-effective high alcohol canbewerages, and an overall shift to the
underground economy as the primary source of intos. Additional support for such
an outcome can be found in the estimations fortna stratum. Specifically, the rural

stratum is very resistant to price oriented alcawsitrol policies. This outcome holds in
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both the myopic and rational specification. Fumthere, if the coefficients on lagged and
lead consumption are treated indicators of thengtre of the habit, then the rural
individuals are much more susceptible to adjaceampiementarity in alcohol
consumption. This is likely due to the fact thatat populations have greater access to
homemade alcohol, the price of which is affectetklgoby input prices rather than
government imposed taxes. This implies that amlicyp aimed at controlling alcohol
consumption will need to take into account the eléghces between urban and rural
consumers. Policies that are effective in theesjtwhere it is much easier to control
access to alcohol may fail in the country with wigler availability of easily obtained
substitutes. Furthermore, if conditions are sughoastimulate illicit production in the
country, eventually this alcohol is likely to fints way into the cities through open-air
markets and other hard to control points of sake.related problem is that a price
increase would likely affect low risk alcohol suah wine and beer to a much greater
extent than high-risk alcohol such as vodka andmebme. As previously mentioned
the switch from high-alcohol content beveragesto alcohol-content beverages was an
important component in the reduction of alcohohtedl adverse health outcomes in
Finland, a country that used to have a drinkindfilerorery similar to the one being

observed in the Russian Federation today.

Marriage was shown to be protective to men, thetrabsisk segment of the
Russian population. This relationship can be usedry to improve male health
outcomes indirectly, through promoting traditioriainily values and teaching spouses

effective techniques to affect the drinking pattefr¢heir significant others.
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Study results show that it is important to approadbohol policy in a
comprehensive manner as there are a number of soddehavioral factors that have an
effect that is at least as pronounced as that wlepr Age affects overall alcohol
consumption in a way consistent with both commamsseand theoretical expectations.
That is, for an average individual, alcohol constionpincreases with age up until a
certain maximum after which it starts going dowmlangerous alcohol consumption
habits such as drinking at work or without food &vésund to be strong determinants of
composite alcohol consumption and vodka. The aopsion of vodka at work among
men and urban populations targets both the mostiskt segment of the Russian
population (men) as well as one of the areas wht@hol consumption is especially
harmful (work safety). At the same time educatwas found to be universally
protective. A campaign targeted at limiting su@hdvior among at-risk populations is
likely to improve both health outcomes and produiti Self-assessed prosperity
included as a proxy for unobserved social strest®ifa shows a very feasible relationship
with alcohol consumption. Although it should n@ imterpreted directly as its intent is
simply to control for unobservable yet relevantiabevents, it is significant and shows a
negative sign. That is a lower degree of sociedsst leads to higher self-assessed
prosperity, which in turn leads to decreased alcobnsumption. Smoking is positively
related to alcohol consumption and harmful in ahdself. This suggests that measures
to restrict access to cigarettes and educate thelgtmon about the dangers of smoking
may lead to indirect improvements in the questibalocohol consumption. However, in
beverage-specific equations cigarettes show sonbstigutability with alcohol. A

possible explanation is that individuals who batioke and drink are trying to achieve a
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set “high” as the presence of nicotine in one’staysincreases the overall level of
intoxication. The addict then would mix and maticé proportion of alcohol and tobacco
used to achieve his set intoxication goal. Anease in the price of cigarettes would

lead to substituting extra alcohol for each smodigdrette foregone.

The results of the drink specific equations add esanteresting details to the
overall picture. The equation for beer consumptionthe rural strata shows a
complementary relationship between beer and vodKaat is an individual is likely to
drink both beer and vodka at a sitting. This kely done to increase the potency of
alcohol, as an individual can get drunk in lessetiny mixing vodka and beer than by
drinking vodka or beer alone. The relative laclaotess to beer when compared to cheap
and easily obtained moonshine in the countrysidg heave also contributed to this

effect.

The consumption of wine poses some additional ehg#s in interpretation as it
includes a wider range of prices and qualities the@r or vodka. The wine consumed by
a well-paid Moscow manager is likely to be draslycdifferent from that consumed by a
factory worker, as will their reaction to price clggs and other stimuli. Furthermore, the
relationship between price and quality of wine insBia is not as straightforward as in
those nations where wine drinking is more commarglaProblems with counterfeit
wine and the fact that, areas close to traditienaé producing regions are likely to have
access to homemade or contraband wines complitaeproblem. These issues may
have contributed to the complementary relationbleipveen wine and vodka displayed in
Table 9. Another likely explanation could be tkaice alcohol drinking in Russia is a

social activity, alcohol would be purchased in Hesdvith a set share of primarily male
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drinks (vodka) and primarily female drinks (wifle Higher wine prices would then

necessitate a reduction in the amount of vodkahased within the bundle.

5.2 Health Policy Implications

The effect of an increase in the price of alcohotle negative effects of alcohol
consumption is not always straightforward. MikHabrbachev’s anti-alcohol campaign,
for example, was followed by a decrease in botbhalt consumption and the associated
social ills. In the long run, however, it also endered a number of reactions by alcohol
consumers to make it largely ineffectual. The itssadicate that even under the myopic
specification, alcohol consumption still reactsprice. Therefore as the price of legal
alcohol goes up, the average consumer will decreigseonsumption, but the underlying
want of alcohol is not affected. As a result, teasumer starts looking for ways to
satisfy his desire for alcohol. Historically, sorswitch to dangerous surrogates, while
others turn to the illicit alcohol provided by thederground economy. This is consistent
with the differences between the urban and runatwin in the study. Since urban
Russian are in many ways limited to using legalrsesi of alcohol (stores, restaurants),
they are more responsive to price changes, whelie thral counterparts are more capable
of substituting homemade alcohol for that boughtsiares. This suggests that anti-
alcohol policy should include measures to limit thecess of alcohol to legitimate
sources. The recent initiatives to ban open-airketa, and forbid kiosks from selling

alcoholic beverages are good examples of such me=masdo be effective, price-related

* Including things not normally identified as “winelich as martini mixes etc.
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policies should be accompanied by measures tdatesie population’s access to illicit

alcohol, and the availability of hazardous, alcetmhtaining surrogates.

5.3 Conclusion

The rational addiction model introduced by Becked &Murphy is the standard
framework used to study the consumption of addéctivbstances. Since its’ inception, a
large body of empirical literature arose to furtleestend the basic model and address
some of its drawbacks. The customary approactstimate rational addiction models
has been to use future prices as an instrumematiore consumption. This method has a
number of shortcomings that have led researcherguestion whether useful policy
results can be gained from research done on iis @suber & Koszegi, 2001). This
dissertation provides a way to solve this problgnusing twice-lagged consumption, an

alternative instrument that does not share thelenabfaced by future prices.

When applied to a dataset on alcohol consumptidhinvthe Russian Federation
no evidence of rational addiction was found amoath lihe overall population and the
substratum studied. This differs from Baltagi &eishecker (2006) who found limited
evidence of rational addiction among Russian meenmhsing traditional instruments.
The lack of a response consistent with the modehtdnal addiction, coupled with the
experience of past anti-alcohol campaigns sugdbatsthe easiest approach to control
alcohol consumption, by increasing its price orright prohibition, is likely to be
ineffective at best, and counterproductive at wasdten applied to the Russian

Federation.
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8 Figure generated by the author using the RLMS. data
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Tables

Table 1: Baseline Summary Statistics: 1994-2010

Means & Overall Between Within
N=4539 Percentages Variance®® Variance Variance
Mean Age 47.35 14.13 15.07 4.13
Mean Income 9431.51 12704.5 9283.93 10527.38
Mean Prosperity Index 3.7 1.44 1.08 1.07
Mean Composite Price 149.25 109.44 70.73 87.08
Mean Composite Alcohol Consumption 22.56 56.57 38.19 43.72
% Male 49.34 N.A. 45.27 100.00
% Married 75.15 N.A. 83.81 86.57
% > Secondary Education 90.46 N.A. 89.01 97.04
% Unemployed 34.62 N.A. 63.08 65.68
% Rural 25.96 N.A. 27.23 99.98
% Smokes 38.85 N.A. 42.06 81.8
%Ever Drank Beer 78.88 N.A. 64.55 100.00
%Ever Drank Wine 93.34 N.A. 85.83 10.00
%Ever Drank Vodka 57.71 N.A. 50.5 100.00
% Drank without food during last two years 14.9 N.A. 29.1 38.8
% Drank at work during last two years 16.61 N.A. 33.91 37.79

9 Within variance represents the variation withigraup over time while the between variance
represents the variation between individuals. &wample, let a variable “ismarried” have an overall
variance of 75.15%, a within variance of 86.57%g anbetween variance of 83.81%. This would imply
that on average, 75.15% of the total sample wasi@ai86.57% of those married, stayed married dver
period of the study, and 83.81% of the sample was married.
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Table 2: OLS Benchmark - Myopic Specification

Alcohol Consumption (Ca Full Sample Male Female Urban Rural
p
. 5.0376 7.7157 -12.0785 -0.7149
Constant 4.7234
(8.4796) (16.7372) (5.3289) (9.0731) (18.3053)
A 11135 1.8538 0.402 1.1237 1.1102
e .
g (0.1979)* (0.3703)**  (0.1193)*  (0.2164)***  (0.4485)**
0013 -0.0204 -0.0051 -0.0133 -0.0125
Age Squared '
(0.0021)* (0.0038)**  (0.0011)**  (0.0023)**  (0.0047)**
16.0299 15.1847
Male 15.9137
(0.9829)+* (1.185)***  (1.6794)%**
, . -10.0997 -0.993 -3.714 -7.095
Married 4.4851
(1.0016)* (2.391)**  (0.6733) (1.0756)%*  (2.39)**
) -6.3064 -9.4424 -1.1453 -7.6242 -4.7593
Greater than Secondary Education '
(2.3203)* (3.6614)**  (0.9326) (3.2936)*  (3.191)
8.4095 4.6372 7.3406 6.8496
Unemployed 7.1626
(L.1777)* (2.1276)**  (0.8219)**  (1.3805)***  (2.26)***
. -1.4693 -0.2438
Rural 0.6596
(1.0506) (1.7851) (0.7607)
4.3971 8.0282 5.7431 5.1633
Smokes 5:5471
(0.9828)* (1.3802)*  (1.2279)*  (1.1413)*  (1.9717)**
1.2692 0.2604 1.2207 0.3069
Income (In) 0.8403
(0.5768) (1.0198) (0.4462) (0.6955)* (1.0563)
Drank without food during last two  10.685 11.5107 6.8984 9.5089 14.6068
years - 2.0401)*  (1.6189)***  (1.705)** 3.0396)**
(1.493)
) 50286 8.6426 2.4624 5.693 6.6731
Drank at work during last two years ™
(1.1524)y++ (2.0177)**  (0.9077)**  (1.2554)**  (2.7674)*
i -0.6662 -0.9048 -0.3003 -1.1869 0.7547
Self assessed prosperity '
(0.3205) (0.5631) (0.2616) (0.3648)**  (0.6507)
. -2.2401 -1.3964 -1.5571 -4.96
Price of alcohol (In) 1.8505
(0.8377) (1.4947) (0.536)**  (0.8787)* (3.0064)*
0.3159 0.3243 0.241 0.3141 0.3155

Lagged Alcohol Consumption

(0.0272)%+

(0.0293)**

(0.0633)**

(0.0339)**

(0.0411)%*

Year and region dummies are omitted from the resubignificance levels are as follows: 99% - *85% - ** 90% - *
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Table 3: FE 2SLS Benchmark - Myopic Specification

Alcohol Consumption (Ca) Full Sample Male Female Urban  Rural

-16.9911 -25.9783 -36.1762 -95.5242 86.938
Constant
(119.4746) (149.8381) (37.7347)  (172.6351) (1389393
A 2.3982 3.7667 1.1408 3.807 0.8629
ge (2.2406) (2.8171) (0.7634) (3.2226) (2.6822)
-0.0269 -0.0419 -0.0069 -0.0269 -0.0287
Age Squared
(0.0054)*** (0.0089)***  (0.003)**  (0.0064)**  (0.09***
Male
. -6.5858 -12.5477 -2.3096 -6.5627 -6.7192
Married
(2.1233)** (4.7733)**  (1.6176) (2.5916)* (3.669
Greater than Secondary -15.6058 -21.3123 2.1566 -19.9216 -9.726
Education (7.3417)* (9.7933)* (1.8814) (11.1894)* (8.6758)
2.5847 5.4819 -1.3783 2.1495 4.0453
Unemployed
(2.0686) (3.3197)* (2.1081) (2.5866) (3.3806)
Rural
1.6688 1.1188 2.8008 -1.3266 12.4889
Smokes
(2.5543) (4.0133) (2.1804) (2.778) (6.149)*
1.9618 2.7668 0.9914 2.4817 1.1229
Income (In)
(0.7794) (1.3864)** (0.6215) (0.9526)**  (1.3676)
Drank without food during last 3.0798 2.7818 2.5722 3.9352 0.0492
two years (1.9155) (2.684) (1.4489)*  (2.1533)* (4.0766)
Drank at work during last two 1.5013 2.1875 0.5033 0.9803 3.1576
years (1.2958) (2.1724) (1.2717) (1.4243) (2.9687)
. -0.8286 -1.3219 -0.2014 -1.2347 0.1194
Self assessed prosperity
(0.4399)* (0.7306)* (0.3808) (0.5065)** (0.8702)
i -1.0193 -1.5004 -0.556 -0.6485 -3.9129
Price of alcohol (In)
(1.0792) (1.9953) (0.6441) (1.1286) (3.7202)
i 0.0071 0.0086 -0.0092 -0.0199 0.075
Lagged Alcohol Consumption
(0.0243) (0.0271) (0.0448) (0.0285) (0.0414)*

Year and region dummies are omitted from the resuignificance levels are as follows: 99% - *&5% - ** 90% - *
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Table 4: 2 Step System GMM - Myopic Specification

Alcohol Consumption (Ca) Full Sample Male  Female Urban  Rural
-5.4847 4.0626 -2.1155 -1.766
Constant 15.3375
(8.1681) (16.0387) (4.0792) (9.4737) (16.4423)
A 1.2437 1.8148 0.3077 1.091 1.3698
ge (0.2217)*** (0.388)***  (0.1153)***  (0.212)**  (0.4075)**
-0.0142 -0.0195 -0.004 -0.0127 -0.0148
Age Squared
(0.0023)*** (0.004)**  (0.0011)***  (0.0022)***  (0.004)***
18.4332 16.9976 16.234
Male
(1.229)*** (1.3209)**  (1.8776)**
. -5.4447 -9.5128 -0.41 -3.9899 -8.8899
Married
(1.2367)*** (3.1536)**  (0.4834) (1.2335)*  (2.675)**
Greater than Secondary -8.6252 -9.4266 -1.9093 -5.8592 -3.9545
Education (2.5968)*** (3.4304)**  (0.9893)* (2.9597)*  (2.802)
5.5494 3.7453 3.2033 3.8157 4.2528
Unemployed
(1.2829)*** (2.2036)* (0.6775)**  (1.2394)=*  (2.223)*
0.2798 0.0517 0.4376
Rural
(1.141) (1.8934) (0.5981)
6.5274 5.1121 7.4585 6.2837 6.0104
Smokes
(1.1957)%** (1.6301)**  (1.1544)*  (1.2417)*  (20179)%*
0.9608 0.5795 0.0698 0.8021
Income (In) 0-5568
(0.5606)* (1.015) (0.28) (06238)  (0.8a47)
Drank without food during 8.3833 9.4689 3.1534 7.758 11.6007
|ast two years (1.4639)*** (2.122)*** (1.2506)** (1.6265)*** (2.6746)*
Drank at work during last two 3.9656 5.5195 1.1769 3.2781 44368
years (1.122)*** (L9777)"*  (0.5507)*  (1.0309)** () Ay
. -0.5929 -0.9389 -0.1671 -0.6077 N
Self assessed prosperity 0-5012
(0.2836)* (0.4895)* (0.1471) (0.2553)* (¢ 5801)
) -2.2481 -3.0919 -0.14 17513 33943
Price of alcohol (In)
(0.7237)*** (1.2421)*  (0.441) (0.6639)™* (5 3972)
Lagged Alcohol 0.0797 0.0962 0.077 0.0782 0.1123
Consumption (0.0355)* (0.0419)*  (0.0398)* (0.04)* (0.052)*
AR(1) p-val 0.000 0.000 0.011 0.000 0.000
AR(2) p-val 0.037 0.035 0.049 0.110 0.179
Hansen p-val 0.332 0.043 0.057 0.398 0.245
Difference Hansen p-val 0172

Year and region dummies are omitted from the resuignificance levels are as follows: 99% - *&5% - ** 90% - *
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Table 5: 2 Step System GMM - Rational Specification

Alcohol Consumption (Ca) Full Sample Male  Female Urban  Rural
-10.8253 -30.9038 5.0805 -1.6481 0.6485
Constant
(9.9282) (26.0353) (5.8302) (10.0114) (19.2617)
A 1.0925 1.6802 0.2084 0.8541 0.9885
ge (0.2662)*** (0.4546)**  (0.1633) (0.2738)**  (0.548)*
-0.013 -0.0184 -0.003 -0.0104 -0.0109
Age Squared
(0.0027)*** (0.0046)***  (0.0016)* (0.0028)***  (0.064)*
18.2655 16.0655 14.4794
Male
(1.585)*** (1.5619)**  (2.4467)**
_ -5.1169 -8.5226 0.07 -3.5441 -4.8496
Married
(1.4752)%** (3.4651)*  (0.6487) (1.6253)*  (2.5248)
Greater than Secondary -6.3393 -7.3275 -1.395 -3.2892 -5.3095
Education (2.3581)*** (3.296)** (1.3277) (2.7235) (3.3263)
7.1937 6.1044 3.1943 4.3193 5.5963
Unemployed
(1.6416)*** (2.7889)**  (1.0392)%*  (1.7576)*  (2.787)**
1.0952 2.3348 -0.6361
Rural
(1.277) (2.0597) (0.8709)
6.8004 5.8999 7.6728 6.4715 45323
Smokes
(1.2369)*** (1.6424)*  (1.4419)*  (1.2693)***  (24475)*
1.1348 0.9789 0.3315 0.7276 1.1179
Income (In)
(0.7383) (1.2802) (0.4112) (0.8164) (1.1217)
Drank without food during 6.6731 8.1569 2.8047 6.2288 9.7757
last two years (1.7876)*** (2.3007)**  (1.6445)* (1.9012)***  (4.258)*
Drank at work during last two 3.6754 5.1746 1.205 2.9986 2.8072
years (1.2666)*** (2.1511)* (0.7871) (1.2779)* (3.1393)
. -0.7394 -1.0478 -0.2644 -0.8495 -1.1461
Self assessed prosperity
(0.3511)* (0.6144)* (0.1955) (0.3161)**  (0.7012)
i -0.8039 0.0753 -0.6114 -0.787 -1.1479
Price of alcohol (In)
(0.7844) (1.2854) (0.6404) (0.7978) (2.2457)
Lagged Alcohol 0.0456 0.0396 0.0685 0.028 0.1158
Consumption (0.0349) (0.0373) (0.0504) (0.0385) (0.0572)*
i 0.0426 0.0694 0.0606 0.0772 0.1044
Lead Alcohol Consumption
(0.0239)* (0.0281)**  (0.0559) (0.0343)**  (0.0396)**
AR(1) p-val 0.000 0.000 0.029 0.000 0.000
AR(2) p-val 0.036 0.027 0.467 0.113 0.048
Hansen p-val 0.392 0.351 0.145 0.609 0.417
Difference Hansen p-val 0.494

Year and region dummies are omitted from the resuignificance levels are as follows: 99% - *&5% - ** 90% - *
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Table 6: Beer Consumption

Full Sample  Men Women  Urban Rural

2.8215 7.218 2.4627 3.758 3.4217
Constant
(1.3092)** (3.0557)*  (0.8041)*  (1.5805)* (2.068)*
A -0.054 -0.019 -0.0328 -0.0488 0.0077
ge (0.0227)** (0.0432) (0.0155)=  (0.0271)* (0.0413)
Ade S q 0.000015 -0.0004 0.0001 0 -0.0005
ge square (0.0002) (0.0004) (0.0001) (0.0002) (0.0004)
2.0994 2.1243 1.359
Male
(0.2007)*** (0.2016)%*  (0.2843)**
) -0.3588 -1.0483 0.0192 -0.407 -0.5001
Married
(0.1555)** (0.3655)**  (0.0777) (0.1697)*  (0.2663)
Greater than Secondary -0.1439 -0.1364 -0.0434 -0.217 -0.1779
Education (0.2068) (0.3049) (0.1043) (0.2498) (0.2717)
U | q 0.1963 0.085 0.2222 -0.0169 -0.0042
nemploye (0.1527) (0.2623) (0.0935)** (0.1908) (0.2416)
-0.3409 -0.5724 -0.0229
Rural
(0.1384)** (0.2269)*  (0.0782)
0.4791 0.1154 0.9911 0.6482 0.1774
Smokes
(0.1572)%* (0.2187) (0.1604)=*  (0.1835)***  (0.263)
0.0929 0.2649 0.0074 0.2016 -0.0919
Income (In)
(0.0818) (0.1421)* (0.0406) (0.0981)** (0.1234)
Drank without food during 0.6023 0.6882 0.2067 0.4041 0.3438
last two years (0.2166)*** (0.2684)*  (0.1579) (0.2417)* (0.289)
Drank at work during last 0.2503 0.3756 0.0472 0.1232 0.6904
two years (0.1526) (0.278) (0.0886) (0.1579) (0.2965)*
Self d it 0.0229 0.0118 0.0313 -0.0134 0.02
el assessed prosperity (0.0401) (0.0713) (0.0206) (0.0403) (0.0787)
Pri fb | 0.1336 0.1171 -0.0685 -0.0246 -0.0144
rice of beer (In) (0.1322) (0.2446) (0.0599) (0.1374) (0.2977)
Pri £ i | -0.0319 0.0859 0.0625 0.0662 0.0236
rice of wine (In) (0.117) (0.2126) (0.0537) (0.1215) (0.2172)
. . ) 0.0889 0.0874 0.0454 0.031 0.1241
Priceof fortified wine (In) (0.1142) (0.2031) (0.0548) (0.1174) (0.2165)
. -0.0198 0.0281 -0.0097 0.0233 -0.6219
Price of vodka (In) (0.1242) (0.2169) (0.0649) (0.1237) (0.2743)*
L od C i 0.1606 0.1801 0.0864 0.1646 0.2311
agy onsumption (0.0663)** (0.078)* (0.0439)*  (0.0771)*  (0.0776}*
AR(1) p-val 0.000 0.000 0.001 0.000 0.000
AR(2) p-val 0.115 0.248 0.086 0.698 0.015
Hansen p-val 0.160 0.142 0.281 0.292 0.204
Difference Hansen p-val 0.630

Year and region dummies are omitted from the resuignificance levels are as follows: 99% - *&5% - ** 90% - *
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Table 7: Wine Consumption

Full Sample  Men Women  Urban Rural
2.6666 7.1629 0.6102 2.0543 -0.3474
Constant (1.1029)* (2.6017)*  (1.0466) (1.1259)* (2.6498)
-0.0736 -0.0934 -0.0555 -0.0777 -0.0227
Age (0.0225)*** (0.0402)** (0.019) (0.0212)¥*  (0.084)
0.0005 0.0007 0.0003 0.0005 0.0001
Age Squared (0.0002)** (0.0003)** (0.0001)** (0.0002)**  (0.008)
-0.5183 -0.5386 -0.3484
Male
(0.095)*** (0.1107)**  (0.1685)*
. 0.0954 0.2521 0.0042 0.0445 0.4879
Married
(0.0876) (0.1688) (0.0753) (0.0974) (0.2022)**
Greater than Secondary -0.0355 -0.3846 0.0541 0.1475 -0.3572
Education (0.1974) (0.2761) (0.0969) (0.1372) (0.3645)
0.2608 0.2695 -0.071 0.1386 0.2692
Unemployed (0.1467)* (0.2112) (0.0971) (0.1429) (0.4063)
-0.4741 -0.464 -0.3838
Rural
(0.12)** (0.1733)¥*  (0.0837)**
0.0479 -0.0504 0.1549 -0.0569 0.4042
Smokes (0.0969) (0.1164) (0.1406) (0.1118) (0.2591)
0.1618 0.0366 0.2062 0.2113 0.1327
Income (In) (0.0606)*** (0.1174) (0.0539)*  (0.0748)**  (0.12%)
Drank without food during 0.3024 0.2441 0.0304 0.1489 0.9968
last two years (0.1523)* (0.1843) (0.1451) (0.1613) (0.4333)**
Drank at work during last 0.2168 0.199 0.1271 0.1544 0.2198
two years (0.1307)* (0.2196) (0.1087) (0.1261) (0.3215)
. 0.0352 -0.0377 0.0569 0.0264 0.0508
Self assessed prosperity (0.0332) (0.0539) (0.0284)* (0.0313) (0.1055)
. -0.1028 -0.1771 -0.0562 -0.087 0.3711
Price of beer (In) (0.1093) (0.1522) (0.0936) (0.1009) (0.3002)
. . -0.086 -0.0877 0.0027 -0.0589 -0.1734
Price of wine (In) (0.0968) (0.1475) (0.082) (0.1004) (0.3496)
. - ) -0.0533 0.1256 -0.0036 0.0483 -0.1855
Priceof fortified wine (In) (0.0758) (0.0959) (0.0804) (0.0707) (0.2485)
. 0.0295 -0.2365 0.1478 0.0429 -0.0658
Price of vodka (In) (0.0858) (0.1407)* (0.0967) (0.078) (0.3639)
) 0.0534 0.0234 0.1692 0.0639 -0.0155
Lagged Consumption (0.0304)* (0.0338) (0.0325)**  (0.0369)* (0.0307)
AR(1) p-val 0.001 0.001 0.078 0.002 0.018
AR(2) p-val 0.694 0.954 0.288 0.320 0.338
Hansen p-val 0.532 0.066 0.471 0.144 0.000
Difference Hansen p-val 0.108

Year and region dummies are omitted from the resubignificance levels are as follows: 99% - *85% - ** 90% - *
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Table 8: Vodka Consumption

Full Sample  Men Women  Urban Rural
-9.8557 -4.2368 -3.728 -12.0334 1.087
Constant (5.8175)* (14.5987) (3.2987) (6.6779)* (12.6963)
0.8056 1.2735 0.2286 0.756 0.7581
Age (0.1368)*** (0.2462)x*  (0.069)*** (0.1307)=*  (0.241)**
-0.0088 -0.0134 -0.0024 -0.0081 -0.0087
Age Squared (0.0014)*** (0.0025)***  (0.0007)***  (0.0013)**  (0.0023)***
11.6246 12.035 7.797
Male (0.6797)*** (0.7291)**  (1.0993)**
. -3.4228 -6.14 -0.4939 -1.9868 -3.579
Married (0.7464)%** (1.7828)**  (0.3077) (0.7277)=*  (1.451)*
Greater than Secondary -3.6384 -4.3261 0.2461 -2.975 -3.2023
Education (1.5818)* (2.244)* (0.6719) (1.726)* (1.9942)
1.8127 0.2417 1.3053 0.7063 3.2534
Unemployed (0.7567)* (1.341) (0.3971)=*  (0.7409) (1.1619)***
-0.9809 -2.7314 0.4211
Rural (0.7335) (1.206)* (0.3476)
4.0765 3.3048 4.6172 3.4757 3.6503
Smokes (0.7447y*** (1.0561)**  (0.8011)***  (0.7489)*  (1.2782)*
0.5514 0.798 0.0153 0.7303 0.8
Income (In) (0.332)* (0.5875) (0.183) (0.3809)* (0.5147)
Drank without food during 3.3874 4.0437 1.2895 3.3755 5.0626
last two years (0.837)*+ (1.1883)**  (0.6519)* (0.9457)x  (1.48)**
Drank at work during last 17438 3.4021 0.55 1.8677 2.1979
two years (0.6849)* (1.2196)=*  (0.3847) (0.6324)x*  (1.3593
. 0.0577 -0.0001 -0.1336 -0.2279 0.4089
Self assessed prosperity (0.1811) (0.3224) (0.0966) (0.1882) (0.3123)
. 0.3909 0.3277 0.1485 0.1925 1.9152
Price of beer (In) (0.4852) (0.8515) (0.2942) (0.4614) (1.873)
. . -0.4308 -0.6939 0.0461 -0.3009 -0.4263
Price of wine (In) (0.4024) (0.7247) (0.2985) (0.394) (1.0017)
. . i 0.3934 1.2079 -0.3499 0.1427 -1.873
Priceof fortified wine (In) (0.4226) (0.7558) (0.2985) (0.4289) (1.0591)*
. -0.9967 -1.4601 0.4185 -0.1818 -2.4719
Price of vodka (In) (0.5036)* (0.8654)* (0.3704) (0.444) (1.5935)
) 0.0628 0.0498 0.0831 0.0625 0.1028
Lagged Consumption (0.0253)* (0.0304) (0.0369)** (0.0246)** (0.0539)*
AR(1) p-val 0.000 0.000 0.068 0.000 0.000
AR(2) p-val 0.002 0.006 0.280 0.009 0.103
Hansen p-val 0.218 0.319 0.000 0.682 0.400
Difference Hansen p-val  o.085

Year and region dummies are omitted from the resubignificance levels are as follows: 99% - *85% - ** 90% - *
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Table 9: Elasticities Between Beverage Categories

Beer Wine Vodka
. - 0.0335 0.0028 -0.0759
Own Price Elasticity (0.0396) (0.446)* (0.0180)**
, - 0.1462 0.0759
Crossprice Elasticity Beer (0.194)**  (0.0131)**
: . . 0.009 -0.0254
Crossprice Elasticity Wine (0.0105) (0.0088)**+
: . 0.0805 0.0674
Crossprice Elasticity Vodka (0.0201)"* (0.0161)"*
Crossprice Elasticity 0.1029 0.1359 0.1032
Cigarettes (0.0173)*** (0.0279)*** (0.0153)***
. .. 0.0975 0.0538 0.0973
Past Consumption Elasticity (0.0312)** (0.0562) (0.0251)+**
AR(1) p-val 0.000 0.000 0.000
AR(2) p-val 0.830 0.744 0.010
Hansen p-val 0.003 0.940 0.231
Difference Hansen p-val 0.018 0.783 0.585

Year dummies and demographic characteristics argaahirom the
results. Significance levels are as follows: 99%% 95% - ** 90% - *
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Appendix A: Abridged Timeline of Alcohol Regulation in Russia

1649
1652
1660
1681
1705
1716
1863
1894
1904
1914
1919

1920
1921
1923
1924
1925

1941
1958
1972
1985
1992
1993

1996

The “Edict orkKhorchmas is enacted.

The “Assembly oKabaks is enacted.

Monasteries stripped of rights to producelalto

“Buy-off” system liquidated.

“Buy-off” system reinstated.

Private production legalized and strongly taxe

“Buy-off” system liquidated. Excise systenoptid.

Full government monopoly on the sale of altenacted in parts of Russia.
Full government monopoly on the sale of altenacted in all of Russia.
Prohibition of 1914 enacted.

Production and sale of spirits forbidden &y Soviet People’s Commissariat
of the Russian Socialist Federative Socialist Répub

Nationalization of alcohol stocks and produtfiacilities.

Production and sale of beer and wine of 14%wer legalized.

Production and sale of alcoholic beverages @0Bawer legalized.
Production and sale of alcoholic beverages @0Bdwer legalized.
Government monopoly on alcohol sale and priimlu@nacted. Production
and sale of beverages 40% or lower legalized.

Government Defense Committee authorizes vaatian for the army.
Khrushchev’s anti-alcohol campaign begins.

Brezhnev’s anti-alcohol campaign begins.

Gorbachev’s anti-alcohol campaign begins.

Government monopoly on alcohol abolished.

Law “On the restoration of the government npmtp on the production,
storage, and bulk or individual sale of alcoholioqucts” enacted. The
monopoly is regulatory in nature.

Law “On government regulation of the produttand circulation of ethyl
alcohol and alcohol products” replaces the 1993. lawhis law is first
proposed in 1995 and modified in 1999 and 2006.
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Appendix B: Conversion Rates of Historical RussiaiMeasures

1 liter 0.264 gallons or 33.814 oz.

Mernaya Butilka(Measure Bottle) 1/16 official bucket or 0.77 1€€26.03 0z.)
Kruzhka(Cup) 1/8 official bucket or 1.54 liters (52.07.z
Kazennoye Vedr(Official Bucket) | 12.3 liters (415.912 oz.)

Pivhaya Bochk#Beer Barrel) 10 official buckets or 123 literd $9.12 0z.)
Vinnaya Bochk&Wine Barrel) 12 5/8 official buckets or 155.2&fs (5250.9 0z.)
Mernaya BochkgMeasure Barrel) | 40 official buckets or 492 litét6,636.5 0z.)
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