The Causal Effect of Serving in the Army on
Health: Evidence from Regression Kink Design
and Russian Data

David Card and Evgeny Yakovlev*
October 22, 2014

Abstract

The paper estimates the causal effect on health of serving in the Rus-
sian Army. We explore a kink in the year-of-birth profile of the probability
of compulsory service that happened as a result of the demilitarization pro-
cess initiated by Mikhail Gorbachev. We find that serving in the Russian
Army significantly increases rates of alcohol consumption and smoking;
it also results in a higher chance of getting hepatitis and tuberculosis,
related to alcohol consumption and smoking chronic diseases and general
health issues.
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1 Introduction

The paper studies the health consequences of compulsory military service in the
Russian Army.

To find the causal effect of serving in the army on health we apply a Re-
gression Kink Design (RKD) approach where we explore the kinked structure
in year-of-birth profile of the rate of conscription. The kink in policy function
is driven by the demilitarization process started in Russia at the end of 1980s.

Since the end of WWII and through the 40-years of the Cold War the Soviet
Union had the largest active army in the world with size of men force of 4 to 5
million people. The end of Cold War and the following demilitarization process
introduced by Gorbachev resulted in a significant decrease in the size of the
Russian Army.! The share of military spending had fallen by more than half:
from 8.5% of GDP in the middle of 1980s to around 4% in the middle of of 2000s
(See Julian Cooper, 1997, 2007). The size of Russian army had decreased by
two thirds from 2.7 million in 1992 to around 1 million in 2010 (see International
Institute of Strategic Studies report, 2010).2

The same happened with the number of new conscripts. The share of Russian
males who served in the army decreased gradually from more than 80% in the
middle of 1980s to around 30% in 2000s.

Figure 1 illustrates this point. It shows that among males who turned 18 -
official conscription age in Russia - in 1950-1980s eighty percent has served in
army. Starting from the end of 1980s this share decreased gradually to 30% for
those who turned 18 in 2000s.? Figure 20 in the Appendix shows trend in the
size of the manpower of the Russian Army. It also shows kink in 1989.

Figure 1: Percentage of males serving in army by year turned 18
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We show that this change in the distribution of males who went to mandatory

1Official end of Cold War is dated 1989, when Gorbachev and George Bush signed an arms
control treaty and Soviet troops withdrew from Afghanistan.

2The size of the Soviet army at the beginning of 1990s was about 4 million people; the
Russian part of it constitutes 2.7 million.

3Figure 21 in the Appendix shows that this pattern is not driven by selection on age bias:
most of males had been conscripted between the ages 18-20.



army service has strong consequences on the health of males.

First we find that male participation in risky behaviors, such as alcohol
consumption and smoking significantly decreased. Chronic illnesses associated
with alcohol abuse and smoking as well as the chance of getting hepatitis or
tuberculosis significantly reduced.

Figures 2 and 3 below illustrate our main findings.

Figure 2 (left) shows year-turned-18 profile of (log) daily hard alcohol con-
sumption for a sub-sample of Russian males. Similar to the serving-in-army
profile there is a notable change in the slope at the end of 1980s. The fact
that serving in the army significantly increases alcohol consumption also finds
support from the data on those who recently came from compulsory service.
Figure 2 (right) shows how consumption of hard alcohol changes with age for
two subgroups of the young male population: those who served in the army and
those who did not. There is a significant increase in the log of hard alcohol
consumption at 20, the time when the majority of those who went to military
service come back home.

Figure 2: Log of daily hard alcohol intake: year-turned-18 and age profiles
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Note: year fixed effects are excluded from age profile of alcohol consumption.

A similar pattern is observed in age and year-turned-18 profiles of cigarette
consumption: the age profile of cigarette consumption (Figure 3, upper left)
shows an increase in cigarette consumption at 20. Year-turned-18 profile of
daily cigarettes consumption (see Figure 3, upper right) shows notable change
in the slope at the end of 1980s (although the profile is smoother compared to
that of alcohol intake). Finally, Figure 3, lower left and Figure 3, lower right
show year-turned-18 profile of the probability of starting smoking at 18-21 (age
when males serve in the army) and in other age correspondingly.* 18-21 is the
age when the majority of males have served in the army. Again, there is notable
kink in the probability of starting smoking at 18-21. In contrast the probability
of starting smoking before 18 or after 21 does not have a kink.

Our regression estimates support the story the graphs tell us. We show that
males who went to compulsory military service consume more alcohol, smoke

4RLMS survey asks respondents about age when start smoking. Unfortunately, RLMS
does not ask similar question for alcohol consumption.



Figure 3: Daily cigarettes consumption: year turned 18 and age profiles
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more cigarettes, and have higher share rates of liver or lung chronic diseases;
hepatitis and tuberculosis, and in general have more health problems compared
to those who did not go to army.

The effect of military service is high in magnitude: males who served in army
drink twice as much hard alcohol, consume 4 more cigarettes per day, have 11%
higher chance of having tuberculosis or hepatitis and 6% higher chance of having
chronic lung or liver diseases.

Our results coincide with an extensive body of studies of war-era veterans
which demonstrates the strong negative consequences of the army service (see
Hearst et al. (1986), Bedard and Deschenes (2006), Autor et al (2011)). The
fact that our results come from a (relatively) peaceful era of military service is
striking, but not surprising.® Sociological studies and much anecdotal evidence
emphasize the humiliating treatment that conscripts face in the Russian Army
(see for example Bannikov 2002, Spivak and Pridemore (2004), Surkova, 2010,
or dedovshchina article in Wikipedia).

The health consequences of serving in the military have long been studied
in economics as well as in other social sciences. Hearst et al. (1986) docu-

5There were several military conflicts during the period of study in which USSR and Russia
took part, among them Afghanistan and Chechen Wars. However the fraction of those who
took part in these conflicts is low compare to total size of army force. Thus, only 2.5% of Soviet
military manpower took part in Afghanistan War and 8% of Russian military manpower took
part in Chechen War.



ment the strong effect of military service on the health and mortality of Viet-
nam War veterans. Bedard and Deschenes (2006) find strong long run conse-
quences of serving in the military during WWII and the Korean War era on
veterans’ health. They find that a large fraction of excess veteran mortality
is attributable to military-induced smoking. Autor et al. (2011) document a
significant decrease in employment and a rise of disability welfare transfers for
Vietnam—era veterans. Dobkin and Shabani (2009) find negative (although sta-
tistically insignificant) association between military service and health. Angrist
et al (2010) find no effect of military service on overall work-limiting disability
rates for Vietnam-era veterans.

The econometric complications of the analysis of the causal effect of military
service is the non-random selection of those who went to military service. Those
who go to military service are selected based on health status, and generally have
better health; on the other hand those who go to military service usually came
from poor neighborhoods and poor families, and thus have a higher chance of
starting unhealthy habits, such as smoking, alcohol or drug consumption.

To overcome these difficulties, authors use various identification strategies.

In an ideal case as in Hearst, Newman, and Hulley (1986), Angrist (1990)
and in subsequent studies the authors explore a randomized natural experiment
(military draft lottery) to identify the effects of military service on health and
earnings of Vietnam War veterans. In the absence of randomized experimental
data researchers use alternative approaches. Bedard and Deschenes (2006) and
Dobkin and Shabani (2009) employ IV strategy. Bauer et al (2009) use a re-
gression discontinuity design to find the causal effect of serving in the army on
wage and employment of German conscripts.

In our paper we utilize a Regression Kink Design (RKD) approach. Similar
to the RD (regression discontinuity) method, RKD explores the non-smoothness
of policy function to find exogenous variation of the variable of interest: RKD
explores the kinked structure of policy functions (for example a kink in the
tax schedule) and uses variation in slopes of policy functions around the kink
to identify a causal relationship. Under the assumption that all other factors
behave smoothly in the neighborhood of the kink, RKD succeeds in identifying
a causal effect by looking at the change in the slope in the outcome variable. For
a theoretical treatment, statistical packages and discussion see Card, Lee, Pei
and Weber (2012), Calonico, Cattaneo, and Titiunik (2013), Lee and Lemieux
(2010).

The paper is organized as follows. In the next section we discuss the data.
Part 3 discusses the empirical strategy. Part 4 provides graphical analysis, part
5 discusses regression estimates, part 6 discusses results and robustness checks,
and part 7 concludes.



2 Data

In this study we utilize data from the Russian Longitudinal Monitoring Survey
(RLMS).5 The RLMS is a nationally-representative annual survey that covers
more than 4,000 households (between 7413 and 9444 individual respondents),
starting from 1992. Our study utilizes rounds 5 through 21 of the RLMS, a
time span from 1994 to 2012, but excludes 1997 and 1999. The data cover 33
regions — 31 oblasts (krays, republics), plus Moscow and St. Petersburg. Two
of the regions are Muslim. Seventy-five percent of respondents live in an urban
area. Forty three percents of respondents are males. The percentage of male
respondents decreases with age, from 49% for ages 13-20, to 36% for ages above
50. The data cover only individuals older than 13 years.

The RLMS data has a low attrition rate, which can be explained by low
levels of labor mobility in Russia (See Andrienko and Guriev 2004). Interview
completion exceeds 84%, lowest in Moscow and St. Petersbug (60%) and highest
in Western Siberia (92%). The RLMS team provides a detailed analysis of
attrition effects, and finds no significant effect from attrition.”

In our study we utilize rounds 5-21 of RLMS survey. We do not use rounds
1-4 because they were provided by different agency and have worse quality.

The RLMS survey contains questions asking about military service only in
the three out of 16 rounds we use (rounds 14, 20, and 21).® Once we track
answers to other rounds we have information about military service for 80 % of
male population (see table 2). 62.4% of males older than 19 year old indicate
that they have served in army. Out of them 48.4 % start serving at age 18; 28%
started at age 19; 11% started at age 20, and 10% indicated that they went to
military service at age 17, 21 or 22.

The RLMS survey contains rich information on the health of respondents,
including information about smoking, alcohol consumption, various diseases and
death events. It also contains rich data on the different demographic charac-
teristics of respondents. Summary statistics of demographic characteristics and
health outcomes are shown in Table 1.

In our paper we look on the sample of adults between 21 an 65 years old.
At 21 most of males who served already came back from military service.

6This survey is conducted by the Carolina Population Center at the University of Car-
olina at Chapel Hill, and by the High School of Economics in Moscow. Official Source
name: "Russia Longitudinal Monitoring survey, RLMS-HSE,” conducted by Higher School
of Economics and ZAO “Demoscope” together with Carolina Population Center, University
of North Carolina at Chapel Hill and the Institute of Sociology RAS. (RLMS-HSE web sites:
http://www.cpc.unc.edu/projects/rlms-hse, http://www.hse.ru/org/hse/rlms).

7See http://www.cpc.unc.edu/projects/rlms-hse/project /samprep

8Because of this, we were not able to analyze the effect of conscription on mortality,
although data on mortality is available for all rounds. This is because we are restricted
use only information on death events in last rounds (starting from 15), and because death is
relatively rare event we do not have enough power to provide reliable estimates.



3 Empirical Strategy

We follow similar notation as in Card, Dobkin and Maestas (2008).
In our model we want to estimate the simple causal model of the effect of
serving in army on health

Yia1s = Xia1s® + f(al8) + Aja188 + Uia1s (1)

Yia1s 1S a outcome (health status or alcohol/tobacco consumption) for in-
dividual ¢ and date when person turned eighteen years, al8. X;,;18 stands for
set of observable characteristics, f(al8) is a smooth function (polynomial) rep-
resenting the birth date profile of the outcome y, A;q,18 is a dummy variable
indicating whether individual i went to compulsory military service, and u is a
error term.

The main problem in estimation of this equation is that A;,15 is endogenous:
Males who go to army are selected based on health evaluation and in general
have better health. Besides those who come to army usually came from poorer
families and/or neighborhoods, and may have higher chance to be induced to
smoking and alcohol consumption before as well as after they come from military
service.

To overcome endogeneity we use instrument for A;,15. The source for in-
strument is year 1989 and associated with this year a kink in the year-turned-
eighteen profile of chance to be conscripted. Before 1989 year-turned-eighteen
profile was flat: those who born later have the same chance to be conscripted
as those who born earlier. After 1989 year-turned-eighteen profile is downward-
sloping: those who born later have smaller chance to be conscripted (see Figure
1 in introduction).

Then the first stage of the regression have following form.

Cia1s = Xia1st + f(al8) + (D19399(al8))a1s™ + €iq1s (2)

where Diggg is dummy variable that person turned eighteen years in or later
than 1989 and g(al8) is a smooth function of date (year) when person turned
18 that have equal to zero at kink al8 = 1989.

The potential issue of this regression is that some other factors (not only
the chance of being conscripted) that might also change not smoothly around
year 1989 and that may affect outcome variables too. Many things happened
in Russia that time, among them collapse of Soviet Union in 1992, liberaliza-
tion of markets since 1992, end of Gorbachev Anti-Alcohol campaign in 1991.
These changes may result in (not smooth) changes in personal preferences (of
consumption unhealthy goods), changes in healthcare system and thus contam-
inate our results. To control for these factors we use females as a control group
in our analysis (see also Card and Lemieux (2001) for similar approach). Under
(strong) assumption that the other factors affect both sexes in similar way the
model then is identified.



With additional group, our model can be rewritten in following way. For two
groups of population, females (j = 0) and males (j = 1) we estimate the system
of two equations (second and first stages) with group-specific coefficients:

Vija1s = Xija18%; + fj(al8) + D1ggog(al8)&; + Aia188; + Uijais (3)

Cija1s = Xija139; + f;(al8) 4+ (D19geg(al8)) a18m; + €ija1s (4)

The identification assumption of this model is that (1) other factors (than
chance of being conscripted) that may have kink in 1989 affect males and females
equally, or in notation £ in second step does not have subscript j; and (2) In first
stage m # my. Because my = 0 in 1st stage, the second assumption becomes
simply 71 # 0.

Finally, discrete nature of running variable and relatively small size of our
data does not allow us to analyze the effect of serving in army in very close neigh-
borhood of kink and to apply no-parametric approach. We follow suggestion of
Card, Dobkin and Maestas (2008) and Card and Lee (2013) and parametrize
gj(al8) and f;(al8) to be polynomial functions and treat model specification
error as random error term. This assumption implies that error terms have
specific clustered structure (clustered at al8*gender level).

In linear regression framework with linear parametrization of g() and f() the
model can be estimated by following two-stage regression.

Yit =oa+ PoA; + B1D1oso(al8; —1989) + p1o(al8; — 1989) + X + 6t +6-  (5)
+I(Male)(v1 + p11(al8; —1989) + I\ X + 6 + 6;)) + eir

where A; is instrumented by variable I(Male)D1gg9al18.

Variable I(Male) D1gggal8 captures change in slope in year-turned-18 profile
of probability of going to army. In this regression and further in text al8 stays
for date when person turned eighteen years.

Set of controls includes year and regional fixed effects, relative personal in-
come, indicator if person lives in a regional capital, and smooth (polynomial)
function of age. We force coefficients with set of control variables to be equal
for male and female groups: I'g = I';.

To account for specification error, standard errors are clustered at (a18*I(Male))
level.

Then we estimate a model where we allow ¢g() and f() to be approximated
by forth order polynomial function. The model specification in this case is as
follows

4
Yie =a+ BoAi+BiDigsealsi + Y por(als; —1989)F +T(X +6,+5,  (6)
k=1
4
+I(Male) (1 + Z p1r(al8; — 1989)F + T\ X + 6; + 6,)) + exr
k=1



In this case A; is instrumented by forth order polynomials of a18; multiplied
by I(Male)D1gg9 and set of controls also includes second-order polynomial func-

tion of age 22:1 vjk(age; —21;)%, 5 € {0,1}.

4 Graphical analysis

This section provides graphical analysis that illustrates our findings.

4.1 Army

In graphical illustration we look on sub-sample of people who turned eighteen in
years 1970-2010 i.e. within twenty-years interval of year 1989. We put January
1st 1989 to be a “kink” date: Official end of Cold War is dated by year 1989,
when Michael Gorbachev and George Busch signed arms control treaty and
Soviet troops withdrew from Afghanistan, and Russia started demilitarization
process.

Following RKD terminology we define (time) running variable to be a date
(month X year) when person turned eighteen years. In our graphs we put
number of bins to be equal 100 before and after kink point, and normalize
running variable to be equal 0 for those who turned 18 in January 1989.

We start our analysis with graphical illustration of how share of those who
went to compulsory military service has changed.

Figure 4 shows age-turned-18 profile of share of males who goes to army. To
show presence of kink, we also include approximation of data with linear global
polynomials before and after threshold. As Figure 4 shows, there is clear kink
at 0.

Figure 4: Probability of going to compulsory military service
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To show how alcohol consumption, smoking and health have changed within
neighborhood of kink we use the following approach.

The one issue that can contaminate impression from graphical illustration
above is that consumption of unhealthy goods as well as many health outcomes
depends on age in not-linear way. For example it is commonly agreed that



consumption of alcohol and smoking has reverse U-shape age profile (see for
example chapter of Alcohol in Handbook of health economics, Cook and Moor,
2000). The same is happening with health outcomes: the chance of having
disease increases with age non-linearly. Looking then on year-turned-18 pro-
file of these variables may be misleading because one can mistakenly interpret
quadratic age effects as presence of kink (reminder: year-turned-18 correlates
with age). ¢

To deal with issue we also show year-turned-18 profile of health outcomes
after we took out quadratic age effects from these variables. Although year-
turned-18 and age are correlated, long panel structure of RLMS survey gives us
ability to disentangle these two effects.

We first look on how health, smoking and alcohol consumption of males
change with changes in running variable. In second set of graphs we follow
Card and Lemieux (2001) strategy and use females as a control group. In these
graphs we look on trends in health, smoking and alcohol consumption of men
relative to those of women. Finally, we show (residual) profiles for females.

For each variable we show 4 graphs: unconditional year-turned-18 profiles of
the variable for sample of males; and residual year-turned-18 profiles for males,
differences between males and females, and females only.

Looking on males and on difference between males and females require fairly
strong assumptions to claim that true effect of serving in army is observed in
graphs. When look only on males we require that there are no other factors that
can also have similar (to Pr(going to army)) non-smooth timing structure and
also affect health outcomes. When comparing males with females we require
that other factors affect equally males and females, and also that there is no
peer influence of males on females. In last case the effect of army on (say)
smoking and alcohol consumption may be understated.

4.2 Alcohol consumption and health outcomes

We start our discussion with analysis of the effect of army on alcohol consump-
tion.

Russian males are famous for their heavy drinking. Alcohol abuse is fre-
quently sited to be the main cause of low life expectancy of Russian males (see
Nemtsov 2000, Bhattacharya et al 2010). Peer influence and other factors such
as bad army conditions can facilitate drinking when person serves in Army,
and then consequently affect drinking patterns later on though habits. Habits
toward alcohol beverages may be very persistent, and may affect consumption
pattens and consequently health outcomes through all future life (see Kueng
and Yakovlev, 2014, Yakovlev, 2013).

Figures 5 and 6 below shows year-turned-18 profiles for daily alcohol intake
and hard alcohol consumption. At the end of paper we also show year-turned-18
profiles for other measure of alcohol consumption, log of hard alcohol intake and

9Figure 15 shows age profile of health outcomes, alcohol consumption and smoking.

10



share of hard drinks in total alcohol intake (see Figures 11 and 12).19 Figures 5
and 6 show strong evidence of kink at the level zero of running variable for total
alcohol intake and for consumption of hard alcohol. The difference in slopes is
observable when we eliminate age effects, as well when we look on difference
between male and female consumption. We find little evidence of the kink for
female consumption profile: for total alcohol intake it shows no kink, and for
hard alcohol consumption it shows slight kink of different sign.

Next, Figure 7 below and Figure 13 at the end of the paper shows year of
birth profile of daily cigarets consumption and share of smokers. Smoking is
perhaps the most documented effect of serving in army. Bedard and Deschenes,
2006; Hearst et al. (1986) as well as many others show that percentage of smok-
ers, as well percentage of smoking-related diseases and mortality is significantly
higher among US army veterans. Authors argued that these negative outcomes
in particular related with US Army policy of subsidizing smoking for conscripts.
Russian army has smoking subsidization policy till today: every conscript get
10 free cigarettes per day.

Figure 7 and Figure 13 show smoother - compare to alcohol consumption -
birth of year profiles of cigarets consumption. Still, linear approximation show
difference in slopes before and after threshold; the difference remains even after
we exclude quadratic age effects, and when we compare males and females.!!

Figure 5: Alcohol consumption profiles
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Figure 6: Hard alcohol consumption profiles
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10We distinguish between different kinds of alcoholic beverages because hard alcohol itself
is considered to be more harmful for health: in particular Kueng and Yakovlev, 2014 show
that consumption of hard alcohol but not light alcohol affect males mortality rates of Russian
males.

11 Again, as Figure 3 shows there is noticeable kink in profile of probability of starting
smoking at age 18-21, and there is no kink in probability of starting smoking before 18 or
after 21. So although initially kink in birth of year profiles of cigarets consumption existed,
it was to some extend smoothed over time.

11
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Figure 7: Cigarettes consumption profiles
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Next figure (Figure 8) shows trends in diseases that are primarily related
with consumption of unhealthy goods: liver or lung chronic diseases, hepatitis
and tuberculosis. Because of relatively small sample size, and relatively small
chance of getting one particular disease, we aggregate them into one variable.
We look on share of those who have been diagnosed with hepatitis, tuberculosis
or have chronic diseases of liver or lung. Again, figures show change in slope at
zero level of running variable for sample of males as well as differences between
males and females.

Figure 8: Liver or lung chronic diseases, hepatitis or tuberculosis profiles
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The similar pattern is observed for general health problems (see Figure 14 at
the end of paper). The complication with representation of profile of this vari-
able is that it has u-shape age profile: the share of those who has health problem
decrease initially, and reach minimum for those who are 25 years old, and the
start to increase (see Figure 15 at the end of paper). Thus why first graph that
show us u-shape in year-turned-18 profile. Eliminating the (quadratic) effect
of age gives us concave form of the profile. Again, linear approximation shows
presence of kink at the threshold for both (males) and (males-females) profiles.

5 Results of Estimation

Table 2 at the end of the paper shows estimation results.

OLS estimates show that those who went to army smoke 1.4 cigarettes more
per day, drink 28% more hard alcohol (see Table 3, OLS-1 results). At the same
time they are generally more healthier: they suffer less with chronic diseases of
lung or liver, tuberculosis or hepatitis, and have experience less health problems.
OLS estimates however show correlation rather than causal effect of serving in
army. For example, those who are selected to who go to army are selected on
health basis and generally have better initial health status.

12



Our base RKD specification (RKD at individual level data) shows that causal
effect of army on health is strictly negative (see Table 3, RKD-1). Serving in
army results in increase in daily consumption of cigarets by 4.65 cigarettes, and
in increase in alcohol consumption by 47 grams of pure alcohol a day, as well as
in increase in hard alcohol consumption by 50 grams of pure alcohol a day or
by approximately 50 percents. It also results in increase of share of hard drinks
by 10%. Also, serving in army results in increase of diseases associated with
alcohol consumption and smoking: it results in increase in chance of getting
hepatitis and tuberculosis or chronic lung or liver diseases by 13.1%, and results
in increase in chance of having any health problems by 13%.

The alternative estimations give similar (and as a rule higher in magnitude)
results. The results of linear 2SLS model based on individual level data show
that serving in army increases daily cigarettes by 5.4 cigarettes, hard alcohol
intake by 60%, results in increase of chance of getting chronic diseases by 8%
and get hepatitis or tuberculosis by 13%, and having health problems by 11%
(see 2SLS-1 estimates, Table 2). The results of RKD regression based on data
averages within (al8*gender) cells data show that serving in army increase
daily cigarettes by 5 cigarettes, hard alcohol intake by 30%, results in increase
of chance of getting chronic diseases by 3% and get hepatitis or tuberculosis by
8%, and having health problems by 15% (see IV-2 and RKD-2 estimates, Table
3).

When we perform RKD analysis based on data on only males samples, the
estimates of effect of army are higher in magnitude (see Table 3, RKD-3), but
less precise (remind that in this case we have twice less clusters in sample). As
we discussed before in the text these estimates however suffer for unobserved
factors that can affect consumption patterns and chance of getting diseases, and
for which we control using females as a control group.

To check that our results are not driven only by data that come in transitional
1994-2000 years we re-estimate model on sample to only years 2001-2012. In
these years Russia had stable macroeconomic period. Based on this sample, we
get similar results as well (see Table 4, RKD-1a). Base RKD specification shows
that serving in army increases daily consumption of cigarettes by 5.2 cigarettes,
and increases alcohol consumption by 44 grams pure alcohol a day; increases
hard alcohol consumption by 51 grams of pure alcohol a day or by 48 percents;
results in increase in chance of getting hepatitis and tuberculosis or chronic
lung or liver diseases by 13.8% and in increase in chance of having any health
problems by 14.5%.

The surprising fact is that IV and RKD estimates of the effect on alcohol
and smoking is higher than OLS. One can expect that due to selection bias OLS
may overestimate effect of army: those who come to army came from poorer
environment and thus have higher chance to have unhealthy habits. There
are several possible explanation why we this result. First, OLS estimates may
suffer (to some extent) from attenuation bias because of measurement errors:
thus around 2.7% of respondents give different answers on questions on their
military service in different rounds (i.e. whether they served or not, and if yes,
at what age). Second, to some extend it may be result of omitted variable

13



bias that is not captured by included controls: for example, in Russia alcohol
is normal good: RLMS data indicates that richer males consume more alcohol
(although smoke less). If including income variable (which is noisy variable)
does not fully captures income effect, and if serving in army negatively affect
earning, then IV estimates will have higher in magnitude effect.

6 Robustness check and Results Discussion

6.1 Alternative Explanations discussion

The starting point of changes in conscription in Russia coincides with year
of collapse of USSR, and creating of new country, Russia, and moving from
planned to market economy. With this big structural changes one can expect
that many other things that potentially influence consumption of unhealthy
goods and health outcomes can have non-smooth profile, and may contaminate
RKD results.

We examine several possible candidates that may change profiles in consump-
tions and health outcomes: changes in alcohol and cigarettes market; changes
in income and changes in medical care.

New regulations that imposed may have hard alcohol and tobacco less ac-
cessible and more costly, and new generation that start to consume alcohol and
start smoking at age 18 (official drinking age in Russia) may decide to drink or
smokes less; whereas old generation that already formed habits toward alcohol
and smoking did not change consumptions (see Kueng and Yakovlev (2014)).

Decrease in income that occurs after collapse of USSR may also change con-
sumption patterns. Eighteen year old males may consume less alcohol and smoke
less because of lack of income, and then keep the same patterns of consumption
over future life through habits. Finally change in access to medical care may
directly result in change health outcomes if these changes affect 18 years old
people people differently.

Figure 10 below show national trends in alcohol and tobacco consumption,
GDP per capita and infant mortality rates over the last 40 years. Figure 10
shows no evidence of decrease in tobacco and alcohol consumption after year
1989, neither no evidence that year 1989 has kink in year-profile of alcohol and
tobacco market structure. Indeed on can the change in consumption profile is
happen 5 years earlier, in 1985-1887 (during so-called Gorbachev Anti-Alcohol
campaign). Indeed, many researchers indicate that in 1990s Russia had ex-
perienced sharp drop in prices of alcohol resulted in sharp increase in alcohol
consumption (see Zaridze et al 2009, Yakovlev (2013), Bhattacharia et al 2013).
Figure 10 also shows increase in beer sales in Russia, but these changes happen
later, in the second half of 1990s. The change in market structure may result
in change of preferences from hard alcohol to beer, especially for young people,
that start forming their preferences.

To control for possible changes in habits, preferences and quality of medical
services we add national averages of alcohol and cigarettes consumption, beer
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sales, national GDP per capita and national mortality rates at the time when
person become 18 years old'2. The contemporaneous effects of these variables
are captured by time effects that are included in our regressions.

Figure 9: National trends of alcohol and cigarettes consumption, GDP, death
rates, 1970-2010

Average annual alcohol consumption, liters of pure alcohol Cigarettes consumption Death rates

IAYaE )
as w| N

a 8
1970 1980 1990 2000 2010 1970 1980 1990 2000 2010
year vear

#of cigarettes per day

Death rate, crude (per 1,000 people)

GDP per capita

Total alcohol consumption, official data 8000 J

— — — Total alcohol consumption, expert estimates 1970 1980 1990 2000 2010
fffff Hard alcohol sales, official data year
——————— Beer sales, official data

u T T T T
1970 1980 1990 2000 2010
year

GDP PC, in 2005 dollars

The alternative estimates (with additional controls discussed above) show
higher in magnitude (compare to base specification) results (see Table 4 in Ap-
pendix). According to our estimates, serving in army increases daily cigarettes
by 6 cigarettes, hard alcohol intake by 120%, results in increase of chance of
getting chronic diseases by 13% and get hepatitis or tuberculosis by 20%, and
having health problems by 17% (see 2SLS-1 estimates, Table 4).

Finally, when we perform RKD analysis based on data on only males sam-
ples, the estimates of effect of army are much higher in magnitude (see Table 4,
RKD-3). As we discussed before in the text these estimates however suffer for
unobserved factors that can affect consumption patterns and chance of getting
diseases, and for which we control using females as a control group.

We also check our robustness of our results by restricting age of adults in our
regression to be below 45 years. In this case two groups of adults - that turned
their 18 years before and after year 1989 have the same age in our sample. Table
5 in Appendix show 2SLS estimates for this sub-sample of adults (we restrict
our self to only linear model because we get rid of many observations and thus
lose power to provide more complicated analysis).

6.2 Alternative estimation of effect of army on smoking
and alcohol intake and results discussion
Our results in previous section show significant difference in smoking and alcohol

consumption between those who went to compulsory military service and those
who did not go.

12Sources: Alcohol: RLMS, Goscomstat, Nemtsov (2002); Smoking: B. Forey, J. Hamling,
P. Lee, and N. Wald “International International Smoking Statistics: A collection of historical
data from 30 economically developed countries”, 2002, and RLMS survey, GDP, mortality
rates: Penn Tables, World Development Indicators
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The surprising fact is that RKD and Linear IV estimates are bigger than
OLS results.

In this section we check robustness of our results by looking on change in
alcohol consumption and smoking in a interval of few years before and after
people come back from military service. Our comparison group in this case are
males who did not go to compulsory military service.

To quantify the effect that graphs above show we estimate following regres-
sion.

Unhealthy goods consumption;y = a+ 0I(Army);I1(20 or more yo); +
BI(20 or more yo); + page;t + §; + et

where I(20 or more yo); stays for indicator if person is 20 or more years old,;
I(Army); stays for indicator if person ever served or will serve in army; age;;
stays for age, and J; stays for individual fixed effects. We restrict our sample to
15-25 years old males.

Table 7 show the effect of military service on smoking and alcohol consump-
tion. According to Table 7, serving in army increases probability of smoking on
6%; increase consumption of hard alcohol by 22% and consumption of cigarettes
by 1.35 cigarets per day.

These are smaller that those obtained in main specification, and closer to
OLS estimates.

There are several explanations of why RKD estimates give higher in magni-
tude effect.

First the Dif-in-Dif estimates deal with males who only recently come to
military service, whereas RKD estimates the effect on whole sample of males,
i.e. also on those who went to military service before 1990s. The effect of
Army on those who recently came to military service may be smaller because
of peer effects.!® Today, when only 30% of males go to Army and so majority
(70%) of males do not serve and so have lower chance to be accustomed to
alcohol and smoking. Once person come back from Army to less smoking (and
drinking) environment he smokes (and drinks) less, and thus effect of army
is smaller. We can also observe different equilibrium outcomes: older people
came from environment where majority went to army - and end up in high-
level consumption equlibria, whereas younger generation end up in low-level
consumption equilibria. In addition, peer effects may be facilitated by incorrect
beliefs: in situation when majority came from army and smokes (drinks) the
person may have think that everybody around smokes and drinks, and thus
may be affected by this strong peer pressure (see prospect theory literature
(Kahneman and Tversky 1979 and subsequent studies).

13Peer effects in consumption of unhealthy goods is well documented and widely studied
phenomenon: see for example Card and Giuliano, 2013, Kremer and Levy, 2008, Yakovlev
2013.
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6.3 Test for presence of kink using placebo experiments

To check whether we indeed have a kink in year-turned-eighteen profiles of
probability of going to army and of health outcomes we provide following placebo
experiment.

We start with 25-years interval with center in year 1975, and pick up all
people who became 18 years old within this interval. Then we move the center
of the interval from year 1975 to the right till center reaches year 2000.

First check whether we have kink in age-turned-18 profiles of males. For
every constructed sample of males we check how slope of a18 profile of variables
of interest y changes at the middle of interval by looking on coefficient & of
following regression:

Yijald = BO + Blalgi + E(Dcent'ral yeary (alsz — central yeark)) (7)
+B2age + Bzage® + uija1s

& shows the size of the kink in a18 profile of variable y;;4,18 at the center
of picked interval, central yearyvaries from year 1975 till year 2000. Other
variables are the same as in specification (1). We expect that & reaches or
highest in magnitude level (or the lowest value because £ < 0) around year
1989, that means that at this year we observe highest in magnitude of link.

To check whether we have kink in (male-female) profile, we look both on
males of females within constricted samples.

Yijals = BO + ﬂlalgi + é(Dcentral yeary ((l187; — central yeark)) + /820'96 + 530’962 (8)
+I(Male)(ao + a1a18; + 0(Deentral yeary, (a18; — central yeary)) + wita1s

In this regression 6 shows the size of the kink in 18 profile of difference
between male and female averages of ;5418 at the center of picked interval.

Figure 9 below and figures 16 at the end of paper show results of placebo
regressions for probability of going to army and alcohol consumption, smoking
and health status correspondingly. Dashed line corresponds to 95% confidence
interval with standard errors clustered at al18 level). Figure 9 shows visible u
shape profiles, with minimum around year 1989.
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Figure 10: Placebo experiments. Pr(Served in Army)
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Figure 16 and 17 at the end of paper shows results of placebo experiments for
alcohol consumption, smoking and for health outcomes. For alcohol consump-
tion € reaches minimum around year 1989. For health outcomes and smoking
evidence of kink is not that straightforward. Thus, placebo experiment finds
evidence of kink in probability of starting smoking at age 18-21, placebo experi-
ment finds little support for presence of kink for current cigarettes consumption.
For the health outcomes year 1989 is local minimum (within 10 years interval)
when we look on difference between males and females profiles. Finally, figure
18 shows results of placebo tests for individual demographic characteristics -
income, education and marital status. Placebo experiments for income and ed-
ucation do not show evidence of kink. Placebo experiments for marital status
for male sample also do not show evidence of kink, however placebo for marital
status based on males-females RKD estimates shows evidence of kink around
years 1986 -1989. This however can be age effect that is not captured by age
and age? variables: majority of people after 35 years are married, but before
35 years females tend to marry at earlier age, and the earlier age the higher
differences between shares of married males and females.

6.4 Test for heterogeneous treatment effect

The issue we address in this section is heterogeneity in treatment effect.

During the Soviet Union most of the males (more than 80%) served in the
army, whereas now only minority of them (30%) go to military service. Thus,
the demilitarization reform affects about the half of total male population. This
group of compliers (those who previously should go to army in 1970s or 1980s,
but not going to army 1990s or 2000s) may be different from the remaining part
of male population-those who would never go to the army and those who would
always go to the army regardless at what time they were born (always-takers
and never-takers).

Never-takers are likely to be or seeker or come from wealthier neighborhoods,
have more educated parents than compilers, whereas always-takers may likely
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to come from poor neighborhoods and less educated families. If serving in
army affects differently males from the set of compilers and males from the
set of always-takers or never-takers then estimated effect can be interpreted
as the local treatment effect (average effect on compliers) rather than average
treatment effect (average effects on whole male population).

Given that Army reform affects the half of male population, the estimate
of local treatment effect is important itself. However to infer whether we can
interpret this result as ATE too, we check whether we have the same distribu-
tion of our main dependent variables of interest (such as alcohol consumption
and health outcomes) for the following groups of population: F(Y (Army =
0)|never—taker) vs F(Y (Army = 0)|complier); and for F'(Y (Army = 1)|always—
taker) vs F(Y (Army = 1)|complier).

To do so we do following exercise.

To infer who is never-taker we estimate the probability of serving in army
based on the set of exogenous pre-army characteristics, that we can obtain from
existing data: indicators whether person had chronic diseases before age 18;
indicator whether at least one of parents have college degree; age of mother
when person was born, occupation of parents when person was 15 years old,
and indicator if person was born in urban area. Unfortunately data on parents
characteristics is available only for one round (round 20), which restricts the
size of data for our analysis. Given that all independent variables are constant
for individual after (s)he reaches 21 years we extrapolate information that we
have in particular round to all remaining rounds.

The we estimate the probability of being constricted using the set of char-
acteristics described above and variables al8, Dygggal8

Cia1s = Xia18a + 71a18 + 712 D1989a18 + €4418 9)

Furthermore we eliminate the influence of al8, Digggal8 from the pre-
dicted probability Cj,isresidual = Ciqa1s — 71a18 — F2D1gg9al8, and define
comlpiers, always-takers and never-takers, as following: always-takers are those
with Cjq1sresidual in top 35%, never-takers are those with Cj,1gresidual be-
longs to lower 15%, and remaining part are compliers. The thresholds for always-
takers and never-takers are equal to probabilities of going to army for those who
became 18-old before 1989 (for never-takers) and after 2000 (for always-takers).

Table 3 shows mean comparisons for subgroups of males discussed above.

Among those who did not go to army we compare compliers with never-
takers. Compliers have higher level of alcohol intake and share of hard drinks,
higher chance of having health problems, but lower chance of having chronic
diseases or hepatitis or tuberculosis than never takers. All differences however
are statistically insignificant so that these two groups of population are similar.

Among those who went to army we compare compliers with always-takers.
Compliers have more health problems, less share of hard drinks compare to
always takers, and these differences are statistically significant. So we can not
conclude that compliers have similar characteristic as always takers.

Finally we compare age-turned-18 profiles of outcomes for all of these groups
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(see figurel8 and 19). These profiles do not differ that indicates that there is
not strong selection effect.

6.5 Placebo: shortening interval around kink

In next placebo experiment we look how RKD estimates behave when we narrow
the interval of observations around kink point.

In our experiment we start with the sample of adults that became 18 years old
within 30 years from year 1989, i.e. in years 1959-2010. Then we shorten interval
till the shortest sample we chose - the sample of those who become 18 years
within 5 years from 1989. The small sample size and resulting impreciseness
of the first stage does not allow us to restrict sample size further. Indeed, for
interval with length less than plus/minus 10 years from the year 1989 F-statistics
for 1st stage significantly smaller than 10 (indeed in range between 1.5 to 5.5).
Only starting from interval with length of ten years F-statistics exceeds 10.

Figure 24 shows results of placebo experiment. For all variables and for all
intervals starting from interval plus/minus 10 years around kink point RKD
coefficients are stable and approximately equal that from RKD based on full
sample.

6.6 Bootstrapped standard errors

To check the performance of standard errors we perform bootstrapped estima-
tion. Table 6 in Appendix shows estimation results for our main specification
with bootstrapped standard errors where sampling was made under assumption
that data have clustered structure at al8Xgender level. Standard errors do not
differ too much from main specification.

7 Conclusion

The paper studies the health consequences of compulsory military service in
Russian Army.

To find the causal effect of serving in army on health we apply Regression
Kink Design approach where we explore the kinked structure of year-of-birth
profile of the rate of conscription. The kink in policy function is driven by
demilitarization process started in Russia after the end of Cold War at the end
of 1980s.

Our estimates show that serving in army increases consumption of unhealthy
goods and has strong negative effect on health.

Serving in army increases daily consumption of cigarettes by 4.6 cigarettes,
and daily alcohol intake by approximately 50 grams of pure alcohol (or 50%).
Also, serving in army results in increase of diseases associated with alcohol
consumption and smoking: it results in increase in chance of getting hepatitis
and tuberculosis, chronic lung or liver diseases by 13.5% and in chance of having
any (general) health problems by 13.8%.
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Tables and Figures

Table 1: Summary statistics

Males Females
variable # of obs mean sd N mean sd
Served in Army 49107 0.691  0.462 75553 0 0
Had hepatitis or tuberculosis 51307 0.086  0.280 64471 0.076  0.265
Chronic lung or liver disease 51286 0.090  0.286 64442 0.132  0.339
Smokes? 60527 0.647  0.478 74870 0.176 0.381
Daily cigarettes consumption 60010 11.074 10.375 74710 1.891 4.933
Daily hard alcohol intake 61002 73.4 104.0 75563  17.5 41.9
Log of hard alcohol intake 61002 2.533  2.394 75553 0.992 1.778
Daily alcohol intake 61002 102.6  122.0 75553  32.8  53.6
Log of daily alcohol intake 61002 3.316  2.235 75553 1.993 2.001
Health problem last month? 60477 0.267  0.442 74834 0.394 0.489
Age 61002 39.8 12.3 75653 41.3 129
Live in regional capital 60918 0.402  0.490 75437 0.421 0.494
Relative income 58315 1.444  1.928 73533  0.977 1.569
National average of daily
cigarettes consumption 56623 5.330  0.635 69916 5.330 0.639
National average of annual
alcohol intake 56623 7.972 1.951 69916 7.923 1.949
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Table 2: # of males for whom we have information on their military service by
round

year round +# of males # males  # of males

answered can track

army questions

1994 5 3900 1532
1995 6 3660 1612
1996 7 3603 1759
1998 8 3765 2115
2000 9 3903 2467
2001 10 4304 2869
2002 11 4505 3182
2003 12 4574 3505
2004 13 4587 3844
2005 14 4443 4023 4275
2006 15 5171 4283
2007 16 5055 4203
2008 17 4541 3835
2009 18 4985 4210
2010 19 7576 6114
2011 20 5387 4974 5097
2012 21 7870 7332 7373
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Figure 11: Log of daily consumption of hard alcohol profiles.
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Figure 12: Share of hard drinks in total alcohol intake profile
Males: share of hard drinks Males: share of hard drinks Males-Females: share of hard drinks Females: share of hard drinks
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Figure 13: Share of smokers
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Figure 14: Health problems last months?
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Figure 15: Health variables: age profiles
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Figure 16: Placebo experiment: Males

daily alcohol intake daily hard alcohol intake

log (hard alcohol intake)
054 7

2| - - .
\ VARESEN 1 o Vit aie
N .
0 L 0 <_
-~ . 19 o
-2 N ~~"\ -2 \ =TN\7
o ~__ IS N
o ———

1975 1980 1985 1990 1995 2000

e — T
1975 1980 1985 1990 1995 2000 1975 1980 1985 1990 1995 2000
# of cigs per day

29 ~ ~
1 YA

i awavavre wavy

P2
MY

smokes?

TNl

start smoking when 18-21
.01
0
-.01

-.02

1975 1980 1985 1990 1995 2000 197519801985199019952000

start smoking before 18 or after chronic dis/hep/tub

1975 1980 1985 1990 1995 2000

health problems last month?

005 S B
0 = — 005 / N
, -
—o01L \\ //\ N 005 g ~ =
015 Cod V=

1975 1980 1985 1990 1995 2000 197519801985199019952000

1975 1980 1985 1990 1995 2000

Figure 17: Placebo experiment: Males - Females
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Figure 18: Placebo experiment: Demographics
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Table 5: Test for heterogeneity in treatment effect

Not served in army

compliers never-takers
mean se  mean se CI intersects?
daily alcohol intake  92.49 1.869  87.90 2.419 YES
daily hard alcohol intake  57.88 1.523  54.13 1.913 YES
log (daily hard alcohol intake)  2.122 0.040  2.039 0.050 YES
health problems last month?  0.244 0.007  0.273 0.010 YES
liver /lung chr.dis/hep/tub ~ 0.160 0.006  0.139 0.008 YES
# of cigs per day  10.11  0.17 8.97 0.21 NO
start smoking when 18-21 0.18 0.01 0.19 0.01 YES
smokes? 0.61  0.01 0.55  0.01 NO

Served in Army

compliers always-takers
mean se  mean se CI intersects?
daily alcohol intake 106.87 1.245 105.63 1.470 YES
daily hard alcohol intake ~ 76.51 1.056  79.54 1.294 YES
log (daily hard alcohol intake) — 2.659 0.026  2.589 0.029 YES
health problems last month?  0.247 0.005 0.221 0.005 NO
liver /lung chr.dis/hep/tub ~ 0.145 0.004  0.107 0.004 NO
# of cigs per day  11.45  0.11 11.3  0.12 YES
start smoking when 18-21 0.26  0.01 025  0.01 YES
smokes? 0.65 0.01 0.66 0.01 YES
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Figure 19: Age of turned 18 profile of health outcomes. Males who did not go

to Army
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Note: solid line is comlpiers; dash line is never-takers. Local polynomial approxima-

tion.

Figure 20: Age of turned 18 profile of health outcomes. Males who went to

Army

daily alcohol intake

agel8

daily hard alcohol intake

agel8

log (hard alcohol intake)

20 -10 0 10 20
agel8

smokes?

whnoN®
)

agel8

start smoking when 18-21

54

44

34

.2+ ,‘4,/"\
14

o

20 -lo 0 10 20
agel8

start smoking before 18 or after
8

ol s o
’

20 -0 0 10 20
agel8

chronic dis/hep/tub

20 -10 0 10 20
agel8

Note: solid line is comlpiers; dash line is always-takers. Local polynomial approxima-

tion.

33

20 -0 0 10 20
agel8



4000

3000+

2000

1000+

Appendix

Figure 21: Size of Army force, Russia 1984-2009

Russian Army Manforce
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Russian Army Manforce, thousands

Source: Antony Cordesman and Arleigh Burke The Balance of Western Con-
ventional Forces, CSIS, 2001; IISS:The Military Balance 1984-1985; 2008-2009.

Figure 22: Percentage of males serving in army in age 18-20 (RLMS survey)

% served in army at age 18-20

99 ° .

7 T T T T 7 7 7 7 T
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
year turned 18

34



Figure 23:

turned-18 profiles.
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Figure 24: Placebo: shortening interval around kink. RKD coefficients (males-

females)
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Table 6. Bootstrapped standard errors estimates

alcohol hard log(hard share of
intake alcohol alcohol)  hard alcohol
RKD, males-females 48.24* %% 55.45%** 0.493** 0.105**
[10.66] [7.72] [0.227] [0.047]
RKD, males 65.247%F* 60.63%** 1.659%** 0.339%**
[18.76] [12.95] [0.347] [0.075]
hep., tub.,
chronic
lung or liver Health
diseases problems
RKD, males-females 0.131** 0.132%%*
[0.054] [0.046]
RKD, males 0.176** 0.034
[0.078] [0.056]

Start smoking  # of cigs

when 18-21 per day I(smokes)
RKD, males-females 0.202%** 4.984%** 0.110
[0.060] [1.488] [0.078]
RKD, males 0.401*** 1.110 0.071
[0.082] [2.150] [0.088]
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