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EXECUTIVE SUMMARY

Tobacco taxes are among the most cost-effective tobacco control measures in the world. 

Yet often countries are reluctant to raise tobacco taxes due to their perceived regressivity. 

This study simulates the impact of higher tobacco prices resulting from increases in 

tobacco excise tax in the Kyrgyz Republic. 

The study uses extended cost-effectiveness analysis to measure the distributional 

consequences of proposed excise tax increases on: (a) averted premature tobacco-related 

deaths; (b) averted out-of-pocket (OOP) expenditures on treating tobacco-related disease; 

(c) government savings resulting from averted treatment costs for those covered under 

the State Guaranteed Benefit Package; and (d) averted poverty cases as a result of OOP 

spending. The estimates are made for the current male population only, as men engage 

disproportionately in smoking compared to women. Where possible, the model uses 

Kyrgyz Republic data, including the cost of treatment and smoking prevalence (by quintile). 

In addition, the quintile-specific price elasticity of cigarettes is calculated using the 2015 

Kyrgyz Integrated Household Survey. 

Several scenarios are modelled to show the difference between various price increases. 

Under the base scenario of a 40 percent price increase, results suggest that the Kyrgyz 

Republic could avert approximately 55,000 premature deaths, US$1.3 million in OOP 

expenditures, US$3.8 million in government expenditure on treatment for tobacco-related 

disease, and 6,400 cases of poverty (using the national poverty line of US$610 per year). The 

benefits of higher cigarette prices would be concentrated among the poorer quintiles, with 

almost 49 percent of averted deaths and 45 percent of OOP expenditures averted accruing 

to the two poorest quintiles. 

However, given the higher smoking prevalence among richer quintiles, the price increase 

would also bring about benefits for the highest quintile in terms of reductions in OOP 

expenditures resulting from tobacco-related diseases. The Kyrgyz Republic has already 

introduced gradual tobacco tax increases that will take place up to 2022, but steps should 

be taken to ensure that these increases result in real price increases and to strengthen other 

tobacco control measures such as ensuring access to cessation services. 
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INTRODUCTION 
Globally more than 7 million deaths a year are attributed to tobacco use, approximately 

10 percent of which are among nonsmokers exposed to secondhand smoke. Most of 

these deaths occur in low- and middle-income countries (LMICs), and among a relatively 

young population (below the age of 70) (Institute of Health Metrics and Evaluation 2017). 

If current smoking patterns continue, tobacco will kill about 1 billion people this century. 

Tobacco use is a leading global disease risk factor for noncommunicable diseases (NCDs) 

and an underlying cause of morbidity and premature mortality. Smokers on average lose 

10 years of their life compared to nonsmokers, but those who quit smoking by the age 

of 40 can recover nearly the full decade of life that they would have lost as a result of 

continued smoking (Jha and Peto 2014).

Smoking-related illnesses exert a heavy economic toll on countries, due to both direct 

medical care costs and lost productivity among affected workers. Recent estimates 

suggest that the total economic burden of smoking amounts to US$1.4 trillion per year, 

of which approximately US$422 billion is due to health expenditures for tobacco-related 

illnesses (Goodchild, Nargis, and d'Espaignet 2017).

Under the Sustainable Development Goals (SDGs), countries have pledged to eradicate 

extreme poverty, reduce premature mortality related to NCDs by one third, and achieve 

universal health coverage (UHC) – including financial risk protection against health-related 

impoverishment. These three targets are closely linked, and achieving them will not be 

possible without progress to increase tobacco cessation rates in most LMICs. Globally, the 

prevalence of smoking among the poor is higher than among the rich (Lavado and others 

2017), thus placing the poor at a higher risk of NCDs and impoverishment as a result of 

tobacco-related illnesses.

The World Health Organization Framework Convention on Tobacco Control (WHO FCTC) is 

a key instrument in the fight against tobacco use. It advocates for demand-side measures 

(e.g. price and tax increases, bans on tobacco advertising, and offering smokers to help 

quit); and supply-side interventions to implement bans on sales to minors and eliminate 

illicit trade in tobacco products. Tobacco taxes are a central component of the WHO FCTC, 

as price is a key determinant of smoking uptake and cessation. Evidence suggests that 

price increases are highly effective in reducing demand for cigarettes by inducing smokers 

to quit, deterring nonsmokers from initiating, reducing the number of cigarettes smoked 

daily, and preventing former smokers from returning to smoking (Bask and Melkerson 

1
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2004, Duffy 2006, Huang and others 2004, International Agency for Research on Cancer 

2011, Jha and Chaloupka 1999, Önder 2002, Townsend and others 1994, Tremblay and 

others 1995, Wilson and others 2012). WHO currently recommends that countries increase 

the excise tax rate for tobacco to 75 percent (WHO 2015).1

High excise taxes on tobacco products, however, continue to be underused in LMICs, 

despite the high – and in many cases rising – prevalence of smoking. Introducing or 

increasing taxes on tobacco items has raised concerns about the impact of such increases 

on low-income consumers (i.e. the distributional impact). Indeed, perceived regressivity 

of tobacco taxation has been used as one of the main arguments against tax increases. 

However, looking beyond the immediate fiscal incidence of higher taxes and applying 

a broader definition of welfare, recent studies show that tobacco tax can be both 

progressive and socially desirable. Driven by the empirical assumption that the poor are 

more responsive to price changes, results suggest that increasing excise taxes on tobacco 

can be a pro-poor instrument, with health and health-related financial benefits accruing 

to the bottom 40 percent of the population (Denisova and Kuznetsova 2014, Fuchs and 

Meneses 2017, Fuchs and others 2017, Fuchs and Meneses 2018, Fuchs and others, 2018, 

James and others 2017, Postolovska and others 2017, Salti and others 2016, Verguet and 

others 2015, Verguet and others 2017). 

This study explores the potential health, financial, and distributional effects of increasing 

tobacco prices (through higher excise taxes) in the Kyrgyz Republic using extended cost-

effectiveness analysis (ECEA) methodology (Verguet and others 2015, Verguet and others 

2015b, Verguet and others 2016, Verguet and others 2015c).

The Kyrgyz Republic is a lower-middle-income country in the World Bank Europe and 

Central Asia Region, with a population of approximately 6 million people. In 2016, its per 

capita gross national income (GNI) was US$1,100, with almost 23 percent of the population 

living on less than $3.20 (2011 PPP) (World Bank 2016a). Although the government provides 

and funds health care services under the State Guaranteed Benefit Package (World Bank 

2014), out-of-pocket (OOP) expenditures represent an important source of financing, 

contributing 48.2 percent of current health spending in 2015 (WHO 2018). While the 

incidence of catastrophic health spending2 is substantially lower than in other countries of 

the former Soviet Union, almost 9 percent of households spend more than 15 percent of 

their non-food consumption on health (World Bank 2014). 

1 A specific excise tax is a fixed monetary amount per quantity (e.g. per pack), while an ad valorem excise tax is levied as a percentage of the value of tobacco 
products (e.g. a percentage of the retail price) (Duffy 2006). High specific excise taxes can narrow the price gap between the types of cigarette brands and 
encourage cessation rather than substitution to lower-priced cigarettes after tax increases (Bask and Melkersson 2004, Wilson and others 2012).
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Smoking is among the top risk factors in the Kyrgyz Republic, with almost 19 percent of 

deaths among males attributed to tobacco use (Institute for Health Metrics and Evaluation 

2017). Twenty-six percent of men are current smokers, compared to less than 1 percent of 

women.3,4 The Kyrgyz Republic recently raised the excise tax on tobacco products. Since 

January 2017, all cigarettes have been subject to a tax of one som per cigarette (or 20 

soms per pack). Excise taxes now represent about 40 percent of the average retail price of 

filtered cigarettes. Further increases of 5 soms per pack every year are expected between 

2018 and 2022 (Law No. 65 signed on April 18, 2017), bringing the excise tax to 60 percent 

of the retail price by 2022 (see Figure 1) (World Bank, forthcoming). While the proposed 

changes are a significant increase, they still fall short of the WHO-recommended 75 

percent rate.

Smoking is among the top risk factors in the Kyrgyz Republic, with almost 19 percent of 

deaths among males attributed to tobacco use (Institute for Health Metrics and Evaluation 

2017). Twenty-six percent of men are current smokers, compared to less than 1 percent of 

women. ,  The Kyrgyz Republic recently raised the excise tax on tobacco products. Since 

January 2017, all cigarettes have been subject to a tax of one som per cigarette (or 20 

soms per pack). Excise taxes now represent about 40 percent of the average retail price of 

filtered cigarettes. Further increases of 5 soms per pack every year are expected between 

2018 and 2022 (Law No. 65 signed on April 18, 2017), bringing the excise tax to 60 percent 

of the retail price by 2022 (see Figure 1) (World Bank, forthcoming). While the proposed 

changes are a significant increase, they still fall short of the WHO-recommended 75 

percent rate. 

2 Catastrophic health expenditure is defined as out-of-pocket spending exceeding a certain proportion of a household’s income or consumption. 
 
3 It is possible, however, that women are more likely to underreport their smoking due to stigma and other cultural barriers, but similar patterns are observed 
elsewhere in the region. 
 
4 There are some differences in the estimates of the prevalence of smoking in the Kyrgyz Republic. While estimates from WHO indicate that almost 26 percent 
of the population smokes, according to the 2015 Kyrgyz Integrated Household Survey (KIHS), only 13 percent of the population are current smokers. Using 
the definition of  ‘ever smoked’, the estimated prevalence from the KIHS at 24 percent is closer to the WHO data. Using the definition of  ‘ever smoked’, the 
estimated prevalence from the KIHS is 48% for men and 2% for women, comparable to corresponding WHO estimates of 50% and 4%, respectively.
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Figure 1: Share of excise tax in price of filter cigarettes (actual 2011–2017; 
forecast 2018–22)

Source: World Bank (forthcoming). 
Note: Assuming full tax incidence on consumer.

The relative price of cigarettes remains low compared to other countries in the region, 

signaling the need to harmonize prices across neighboring countries. Given the low price 

of cigarettes in the Kyrgyz Republic relative to other countries in the region, the Kyrgyz 

Republic is at low risk of smuggling cigarettes into the country. Latest estimates, however, 

suggest that more than 28 percent of cigarettes sold were smuggled out of the country 

(WHO, 2015). The increase in excise taxes is likely to decrease smuggling out of the country 

as the price gap across countries narrows.
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Figure 2: Cigarette prices in the Eurasian Economic Union (EAEU) and 
neighboring countries, 2014 (US$ per pack)
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METHODS 

Modeling Approach
ECEA is a health policy assessment tool that can be used to assess the distributional 

consequences of a wide range of policies (Verguet and others 2015b, Verguet and others 

2016, Verguet and others 2015c). Building on traditional cost-effectiveness analysis, ECEA 

focuses on quantifying the equity and financial risk protection benefits of policies. 

Specifically, policy outcomes are examined in multiple domains: the health benefits (e.g., 

premature deaths averted); the financial consequences for individuals and households 

(e.g., OOP expenditures averted due to disease treatment averted); the corresponding 

financial risk protection (e.g., cases of medical impoverishment or catastrophic health 

expenditures averted); and distributional consequences among the population (e.g., by 

socioeconomic groups or geographical area). 

Previous studies modeling the impact of tobacco tax increases have focused on their 

aggregate impact, often looking exclusively at health gains associated with tax hikes. Given 

perceived regressivity concerns about imposing high tobacco taxes, an emerging body 

of literature has begun to estimate the distributional consequences of increased tobacco 

taxes, including the health and health-related financial consequences. Most recently, 

ECEA has been applied to study the potential distributional impact of tobacco taxation in 

China (Verguet and others 2015, Verguet and others 2017), Lebanon (Salti and others 2016), 

Armenia (Postolovska and others 2017), and Colombia (James and others 2017).

In this paper, a previously developed ECEA model is applied (Verguet and others 2017) 

to estimate the potential consequences of increasing tobacco excise taxes in the Kyrgyz 

Republic following a single cohort of all men alive in 2015. The analysis focuses on the 

following four outcomes: (a) averted premature tobacco-related deaths; (b) averted OOP 

expenditures on tobacco-related disease treatment; (c) government savings resulting from 

averted treatment costs for those covered under the State Guaranteed Benefit Package; 

and (d) averted poverty cases as a result of OOP spending. Each outcome is estimated by 

consumption quintile among Kyrgyz male smokers.

This analysis is guided by the conceptual framework presented in Figure 1. Specifically 

it is assumed that the excise tax is directly passed on to the consumer in the form of 

higher prices. This would result in reduced consumption of tobacco products, leading to 

a decline in the incidence of tobacco-related diseases, such as stroke, lung cancer, cardio-

vascular disease, and chronic obstructive pulmonary disease (Jha and Peto 2014, Doll and 

2
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others 2004). This, in turn, would reduce the number of premature deaths associated  

with tobacco use. In addition, it would lead to lower OOP spending for treatment of 

tobacco-related diseases, resulting in fewer cases of impoverishment and catastrophic 

health spending. Given that a large share of health services is financed by the govern-

ment, this would also result in government savings on tobacco-related health expenses. 

Combined with revenue from tobacco taxes, which are expected to increase at least in 

the short to medium term, these additional resources could be used to finance health and 

other sectors. 

Higher tobacco 

taxes

Higher tobacco 

prices

Reduced 
consumption of 
tobacco [higher 
reduction among 

the poor]

Lower incidence 
of tobacco-relat-

ed diseases

Averted 
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tied to 
out-of-pocket 
expenditures
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health 
expenditures
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out-of-pocket 
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tobacco-related 

diseases

Government 
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Additional 
governmental 
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Increased 
financing for 

health and other 
sectors

Figure 3: Conceptual framework capturing the health, financial, and 
distributional consequences of increased tobacco taxes among male smokers

Source: Postolovska and others 2017
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A key input in the model is the price elasticity for tobacco. Using 2015 Kyrgyz Integrated 

Household Survey (KIHS) data, we estimated the price elasticities for each quintile. First, 

in order to estimate the price of cigarettes faced by nonsmokers, we predicted the price 

of cigarettes for nonsmokers based on the individual’s consumption quintile, region, and 

whether the individual resided in an urban or rural area. Following Hu and others (1995) 

and Adioetomo and others (2005), we used a two-part model to estimate the elasticities. 

In the first part, we estimated the probability of an individual being a smoker 

using the following logit equation:

where           is the log price of cigarettes faced by the individual,     is the vector of socio-

demographic characteristics, including age, sex, consumption quintile, and region, and  

is the random error term.

In the second part, we used ordinary least squares regression to estimate the amount of 

cigarettes smoked per day by current smokers

The total price elasticity ε was calculated as:

where      is the coefficient for log(price) in eq. 1 and      is the coefficient for log(price) in 

eq. 2.       represents the participation elasticity.

Table 1 presents the estimated elasticities. The overall price elasticity is -0.54 – a finding 

consistent with other studies, which found elasticities ranging from -0.4 to -0.8 (Interna-

tional Agency for Research on Cancer 2011). Reflecting findings from other studies (Interna-

tional Agency for Research on Cancer 2011, Salti and others 2016), we also found that price 

elasticities varied across quintiles, with the poor more responsive to prices than the rich 

(elasticities of -0.74 and -0.28 in quintiles 1 and 5, respectively). Participation elasticity was 

estimated to be 0.3. Due to data limitations, we were not able to estimate price elasticity 

by age group. Based on evidence from recent reviews (International Agency for Research 

on Cancer 2011, Salti and others 2016, WHO 2010), we assumed that those below the age 

of 24 were twice as responsive to price changes. We applied these elasticities in order to 

simulate the potential behavioral responses as a result of price increases.	 10	

 
Estimating Price Elasticity 
 
A key input in the model is the price elasticity for tobacco. Using 2015 Kyrgyz Integrated 
Household Survey (KIHS) data, we estimated the price elasticities for each quintile. First, in 
order to estimate the price of cigarettes faced by nonsmokers, we predicted the price of 
cigarettes for nonsmokers based on the individual’s consumption quintile, region, and whether 
the individual resided in an urban or rural area. Following Hu and others (1995) and Adioetomo 
and others (2005), we used a two-part model to estimate the elasticities. In the first part, we 
estimated the probability of an individual being a smoker 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) using the following 
logit equation: 
 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) = +
+,-.(/012345674580)      (1) 

 
where 𝑙𝑙𝑙𝑙𝑃𝑃'  is the log price of cigarettes faced by the individual, Xi  is the vector of socio-
demographic characteristics, including age, sex, consumption quintile, and region, and U1 is the 
random error term. 
 
In the second part, we used ordinary least squares regression to estimate the amount of 
cigarettes smoked per day by current smokers (ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1)): 

 
ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1) = 𝛿𝛿A𝑙𝑙𝑙𝑙𝑃𝑃' + 𝛼𝛼𝑋𝑋' + 𝑈𝑈A    (2) 

 
The total price elasticity ε was calculated as: 

𝜀𝜀 = G1 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1)I𝛿𝛿+ + 𝛿𝛿A     (3) 
where δ1 is the coefficient for log(price) in eq. 1 and δ2 is the coefficient for log(price) in eq. 2. δ1 

represents the participation elasticity. 
 

Table 1 presents the estimated elasticities. The overall price elasticity is -0.54 – a finding 
consistent with other studies, which found elasticities ranging from -0.4 to -0.8 (International 
Agency for Research on Cancer 2011). Reflecting findings from other studies (International 
Agency for Research on Cancer 2011, Salti and others 2016), we also found that price 
elasticities varied across quintiles, with the poor more responsive to prices than the rich 
(elasticities of -0.74 and -0.28 in quintiles 1 and 5, respectively). Participation elasticity was 
estimated to be 0.3. Due to data limitations, however, we were not able to estimate price 
elasticity by age group. Based on evidence from recent reviews (International Agency for 
Research on Cancer 2011, Salti and others 2016, WHO 2010), we assumed that those below the 
age of 24 were twice as responsive to price changes. We applied these elasticities in order to 
simulate the potential behavioral responses as a result of price increases. 

 

	 10	

 
Estimating Price Elasticity 
 
A key input in the model is the price elasticity for tobacco. Using 2015 Kyrgyz Integrated 
Household Survey (KIHS) data, we estimated the price elasticities for each quintile. First, in 
order to estimate the price of cigarettes faced by nonsmokers, we predicted the price of 
cigarettes for nonsmokers based on the individual’s consumption quintile, region, and whether 
the individual resided in an urban or rural area. Following Hu and others (1995) and Adioetomo 
and others (2005), we used a two-part model to estimate the elasticities. In the first part, we 
estimated the probability of an individual being a smoker 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) using the following 
logit equation: 
 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) = +
+,-.(/012345674580)      (1) 

 
where 𝑙𝑙𝑙𝑙𝑃𝑃'  is the log price of cigarettes faced by the individual, Xi  is the vector of socio-
demographic characteristics, including age, sex, consumption quintile, and region, and U1 is the 
random error term. 
 
In the second part, we used ordinary least squares regression to estimate the amount of 
cigarettes smoked per day by current smokers (ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1)): 

 
ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1) = 𝛿𝛿A𝑙𝑙𝑙𝑙𝑃𝑃' + 𝛼𝛼𝑋𝑋' + 𝑈𝑈A    (2) 

 
The total price elasticity ε was calculated as: 

𝜀𝜀 = G1 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1)I𝛿𝛿+ + 𝛿𝛿A     (3) 
where δ1 is the coefficient for log(price) in eq. 1 and δ2 is the coefficient for log(price) in eq. 2. δ1 

represents the participation elasticity. 
 

Table 1 presents the estimated elasticities. The overall price elasticity is -0.54 – a finding 
consistent with other studies, which found elasticities ranging from -0.4 to -0.8 (International 
Agency for Research on Cancer 2011). Reflecting findings from other studies (International 
Agency for Research on Cancer 2011, Salti and others 2016), we also found that price 
elasticities varied across quintiles, with the poor more responsive to prices than the rich 
(elasticities of -0.74 and -0.28 in quintiles 1 and 5, respectively). Participation elasticity was 
estimated to be 0.3. Due to data limitations, however, we were not able to estimate price 
elasticity by age group. Based on evidence from recent reviews (International Agency for 
Research on Cancer 2011, Salti and others 2016, WHO 2010), we assumed that those below the 
age of 24 were twice as responsive to price changes. We applied these elasticities in order to 
simulate the potential behavioral responses as a result of price increases. 

 

	 10	

 
Estimating Price Elasticity 
 
A key input in the model is the price elasticity for tobacco. Using 2015 Kyrgyz Integrated 
Household Survey (KIHS) data, we estimated the price elasticities for each quintile. First, in 
order to estimate the price of cigarettes faced by nonsmokers, we predicted the price of 
cigarettes for nonsmokers based on the individual’s consumption quintile, region, and whether 
the individual resided in an urban or rural area. Following Hu and others (1995) and Adioetomo 
and others (2005), we used a two-part model to estimate the elasticities. In the first part, we 
estimated the probability of an individual being a smoker 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) using the following 
logit equation: 
 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) = +
+,-.(/012345674580)      (1) 

 
where 𝑙𝑙𝑙𝑙𝑃𝑃'  is the log price of cigarettes faced by the individual, Xi  is the vector of socio-
demographic characteristics, including age, sex, consumption quintile, and region, and U1 is the 
random error term. 
 
In the second part, we used ordinary least squares regression to estimate the amount of 
cigarettes smoked per day by current smokers (ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1)): 

 
ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1) = 𝛿𝛿A𝑙𝑙𝑙𝑙𝑃𝑃' + 𝛼𝛼𝑋𝑋' + 𝑈𝑈A    (2) 

 
The total price elasticity ε was calculated as: 

𝜀𝜀 = G1 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1)I𝛿𝛿+ + 𝛿𝛿A     (3) 
where δ1 is the coefficient for log(price) in eq. 1 and δ2 is the coefficient for log(price) in eq. 2. δ1 

represents the participation elasticity. 
 

Table 1 presents the estimated elasticities. The overall price elasticity is -0.54 – a finding 
consistent with other studies, which found elasticities ranging from -0.4 to -0.8 (International 
Agency for Research on Cancer 2011). Reflecting findings from other studies (International 
Agency for Research on Cancer 2011, Salti and others 2016), we also found that price 
elasticities varied across quintiles, with the poor more responsive to prices than the rich 
(elasticities of -0.74 and -0.28 in quintiles 1 and 5, respectively). Participation elasticity was 
estimated to be 0.3. Due to data limitations, however, we were not able to estimate price 
elasticity by age group. Based on evidence from recent reviews (International Agency for 
Research on Cancer 2011, Salti and others 2016, WHO 2010), we assumed that those below the 
age of 24 were twice as responsive to price changes. We applied these elasticities in order to 
simulate the potential behavioral responses as a result of price increases. 

 

	 10	

 
Estimating Price Elasticity 
 
A key input in the model is the price elasticity for tobacco. Using 2015 Kyrgyz Integrated 
Household Survey (KIHS) data, we estimated the price elasticities for each quintile. First, in 
order to estimate the price of cigarettes faced by nonsmokers, we predicted the price of 
cigarettes for nonsmokers based on the individual’s consumption quintile, region, and whether 
the individual resided in an urban or rural area. Following Hu and others (1995) and Adioetomo 
and others (2005), we used a two-part model to estimate the elasticities. In the first part, we 
estimated the probability of an individual being a smoker 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) using the following 
logit equation: 
 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) = +
+,-.(/012345674580)      (1) 

 
where 𝑙𝑙𝑙𝑙𝑃𝑃'  is the log price of cigarettes faced by the individual, Xi  is the vector of socio-
demographic characteristics, including age, sex, consumption quintile, and region, and U1 is the 
random error term. 
 
In the second part, we used ordinary least squares regression to estimate the amount of 
cigarettes smoked per day by current smokers (ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1)): 

 
ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1) = 𝛿𝛿A𝑙𝑙𝑙𝑙𝑃𝑃' + 𝛼𝛼𝑋𝑋' + 𝑈𝑈A    (2) 

 
The total price elasticity ε was calculated as: 

𝜀𝜀 = G1 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1)I𝛿𝛿+ + 𝛿𝛿A     (3) 
where δ1 is the coefficient for log(price) in eq. 1 and δ2 is the coefficient for log(price) in eq. 2. δ1 

represents the participation elasticity. 
 

Table 1 presents the estimated elasticities. The overall price elasticity is -0.54 – a finding 
consistent with other studies, which found elasticities ranging from -0.4 to -0.8 (International 
Agency for Research on Cancer 2011). Reflecting findings from other studies (International 
Agency for Research on Cancer 2011, Salti and others 2016), we also found that price 
elasticities varied across quintiles, with the poor more responsive to prices than the rich 
(elasticities of -0.74 and -0.28 in quintiles 1 and 5, respectively). Participation elasticity was 
estimated to be 0.3. Due to data limitations, however, we were not able to estimate price 
elasticity by age group. Based on evidence from recent reviews (International Agency for 
Research on Cancer 2011, Salti and others 2016, WHO 2010), we assumed that those below the 
age of 24 were twice as responsive to price changes. We applied these elasticities in order to 
simulate the potential behavioral responses as a result of price increases. 

 

	 10	

 
Estimating Price Elasticity 
 
A key input in the model is the price elasticity for tobacco. Using 2015 Kyrgyz Integrated 
Household Survey (KIHS) data, we estimated the price elasticities for each quintile. First, in 
order to estimate the price of cigarettes faced by nonsmokers, we predicted the price of 
cigarettes for nonsmokers based on the individual’s consumption quintile, region, and whether 
the individual resided in an urban or rural area. Following Hu and others (1995) and Adioetomo 
and others (2005), we used a two-part model to estimate the elasticities. In the first part, we 
estimated the probability of an individual being a smoker 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) using the following 
logit equation: 
 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) = +
+,-.(/012345674580)      (1) 

 
where 𝑙𝑙𝑙𝑙𝑃𝑃'  is the log price of cigarettes faced by the individual, Xi  is the vector of socio-
demographic characteristics, including age, sex, consumption quintile, and region, and U1 is the 
random error term. 
 
In the second part, we used ordinary least squares regression to estimate the amount of 
cigarettes smoked per day by current smokers (ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1)): 

 
ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1) = 𝛿𝛿A𝑙𝑙𝑙𝑙𝑃𝑃' + 𝛼𝛼𝑋𝑋' + 𝑈𝑈A    (2) 

 
The total price elasticity ε was calculated as: 

𝜀𝜀 = G1 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1)I𝛿𝛿+ + 𝛿𝛿A     (3) 
where δ1 is the coefficient for log(price) in eq. 1 and δ2 is the coefficient for log(price) in eq. 2. δ1 

represents the participation elasticity. 
 

Table 1 presents the estimated elasticities. The overall price elasticity is -0.54 – a finding 
consistent with other studies, which found elasticities ranging from -0.4 to -0.8 (International 
Agency for Research on Cancer 2011). Reflecting findings from other studies (International 
Agency for Research on Cancer 2011, Salti and others 2016), we also found that price 
elasticities varied across quintiles, with the poor more responsive to prices than the rich 
(elasticities of -0.74 and -0.28 in quintiles 1 and 5, respectively). Participation elasticity was 
estimated to be 0.3. Due to data limitations, however, we were not able to estimate price 
elasticity by age group. Based on evidence from recent reviews (International Agency for 
Research on Cancer 2011, Salti and others 2016, WHO 2010), we assumed that those below the 
age of 24 were twice as responsive to price changes. We applied these elasticities in order to 
simulate the potential behavioral responses as a result of price increases. 

 

	 10	

 
Estimating Price Elasticity 
 
A key input in the model is the price elasticity for tobacco. Using 2015 Kyrgyz Integrated 
Household Survey (KIHS) data, we estimated the price elasticities for each quintile. First, in 
order to estimate the price of cigarettes faced by nonsmokers, we predicted the price of 
cigarettes for nonsmokers based on the individual’s consumption quintile, region, and whether 
the individual resided in an urban or rural area. Following Hu and others (1995) and Adioetomo 
and others (2005), we used a two-part model to estimate the elasticities. In the first part, we 
estimated the probability of an individual being a smoker 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) using the following 
logit equation: 
 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) = +
+,-.(/012345674580)      (1) 

 
where 𝑙𝑙𝑙𝑙𝑃𝑃'  is the log price of cigarettes faced by the individual, Xi  is the vector of socio-
demographic characteristics, including age, sex, consumption quintile, and region, and U1 is the 
random error term. 
 
In the second part, we used ordinary least squares regression to estimate the amount of 
cigarettes smoked per day by current smokers (ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1)): 

 
ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1) = 𝛿𝛿A𝑙𝑙𝑙𝑙𝑃𝑃' + 𝛼𝛼𝑋𝑋' + 𝑈𝑈A    (2) 

 
The total price elasticity ε was calculated as: 

𝜀𝜀 = G1 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1)I𝛿𝛿+ + 𝛿𝛿A     (3) 
where δ1 is the coefficient for log(price) in eq. 1 and δ2 is the coefficient for log(price) in eq. 2. δ1 

represents the participation elasticity. 
 

Table 1 presents the estimated elasticities. The overall price elasticity is -0.54 – a finding 
consistent with other studies, which found elasticities ranging from -0.4 to -0.8 (International 
Agency for Research on Cancer 2011). Reflecting findings from other studies (International 
Agency for Research on Cancer 2011, Salti and others 2016), we also found that price 
elasticities varied across quintiles, with the poor more responsive to prices than the rich 
(elasticities of -0.74 and -0.28 in quintiles 1 and 5, respectively). Participation elasticity was 
estimated to be 0.3. Due to data limitations, however, we were not able to estimate price 
elasticity by age group. Based on evidence from recent reviews (International Agency for 
Research on Cancer 2011, Salti and others 2016, WHO 2010), we assumed that those below the 
age of 24 were twice as responsive to price changes. We applied these elasticities in order to 
simulate the potential behavioral responses as a result of price increases. 

 

	 10	

 
Estimating Price Elasticity 
 
A key input in the model is the price elasticity for tobacco. Using 2015 Kyrgyz Integrated 
Household Survey (KIHS) data, we estimated the price elasticities for each quintile. First, in 
order to estimate the price of cigarettes faced by nonsmokers, we predicted the price of 
cigarettes for nonsmokers based on the individual’s consumption quintile, region, and whether 
the individual resided in an urban or rural area. Following Hu and others (1995) and Adioetomo 
and others (2005), we used a two-part model to estimate the elasticities. In the first part, we 
estimated the probability of an individual being a smoker 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) using the following 
logit equation: 
 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) = +
+,-.(/012345674580)      (1) 

 
where 𝑙𝑙𝑙𝑙𝑃𝑃'  is the log price of cigarettes faced by the individual, Xi  is the vector of socio-
demographic characteristics, including age, sex, consumption quintile, and region, and U1 is the 
random error term. 
 
In the second part, we used ordinary least squares regression to estimate the amount of 
cigarettes smoked per day by current smokers (ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1)): 

 
ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1) = 𝛿𝛿A𝑙𝑙𝑙𝑙𝑃𝑃' + 𝛼𝛼𝑋𝑋' + 𝑈𝑈A    (2) 

 
The total price elasticity ε was calculated as: 

𝜀𝜀 = G1 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1)I𝛿𝛿+ + 𝛿𝛿A     (3) 
where δ1 is the coefficient for log(price) in eq. 1 and δ2 is the coefficient for log(price) in eq. 2. δ1 

represents the participation elasticity. 
 

Table 1 presents the estimated elasticities. The overall price elasticity is -0.54 – a finding 
consistent with other studies, which found elasticities ranging from -0.4 to -0.8 (International 
Agency for Research on Cancer 2011). Reflecting findings from other studies (International 
Agency for Research on Cancer 2011, Salti and others 2016), we also found that price 
elasticities varied across quintiles, with the poor more responsive to prices than the rich 
(elasticities of -0.74 and -0.28 in quintiles 1 and 5, respectively). Participation elasticity was 
estimated to be 0.3. Due to data limitations, however, we were not able to estimate price 
elasticity by age group. Based on evidence from recent reviews (International Agency for 
Research on Cancer 2011, Salti and others 2016, WHO 2010), we assumed that those below the 
age of 24 were twice as responsive to price changes. We applied these elasticities in order to 
simulate the potential behavioral responses as a result of price increases. 

 

	 10	

 
Estimating Price Elasticity 
 
A key input in the model is the price elasticity for tobacco. Using 2015 Kyrgyz Integrated 
Household Survey (KIHS) data, we estimated the price elasticities for each quintile. First, in 
order to estimate the price of cigarettes faced by nonsmokers, we predicted the price of 
cigarettes for nonsmokers based on the individual’s consumption quintile, region, and whether 
the individual resided in an urban or rural area. Following Hu and others (1995) and Adioetomo 
and others (2005), we used a two-part model to estimate the elasticities. In the first part, we 
estimated the probability of an individual being a smoker 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) using the following 
logit equation: 
 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) = +
+,-.(/012345674580)      (1) 

 
where 𝑙𝑙𝑙𝑙𝑃𝑃'  is the log price of cigarettes faced by the individual, Xi  is the vector of socio-
demographic characteristics, including age, sex, consumption quintile, and region, and U1 is the 
random error term. 
 
In the second part, we used ordinary least squares regression to estimate the amount of 
cigarettes smoked per day by current smokers (ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1)): 

 
ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1) = 𝛿𝛿A𝑙𝑙𝑙𝑙𝑃𝑃' + 𝛼𝛼𝑋𝑋' + 𝑈𝑈A    (2) 

 
The total price elasticity ε was calculated as: 

𝜀𝜀 = G1 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1)I𝛿𝛿+ + 𝛿𝛿A     (3) 
where δ1 is the coefficient for log(price) in eq. 1 and δ2 is the coefficient for log(price) in eq. 2. δ1 

represents the participation elasticity. 
 

Table 1 presents the estimated elasticities. The overall price elasticity is -0.54 – a finding 
consistent with other studies, which found elasticities ranging from -0.4 to -0.8 (International 
Agency for Research on Cancer 2011). Reflecting findings from other studies (International 
Agency for Research on Cancer 2011, Salti and others 2016), we also found that price 
elasticities varied across quintiles, with the poor more responsive to prices than the rich 
(elasticities of -0.74 and -0.28 in quintiles 1 and 5, respectively). Participation elasticity was 
estimated to be 0.3. Due to data limitations, however, we were not able to estimate price 
elasticity by age group. Based on evidence from recent reviews (International Agency for 
Research on Cancer 2011, Salti and others 2016, WHO 2010), we assumed that those below the 
age of 24 were twice as responsive to price changes. We applied these elasticities in order to 
simulate the potential behavioral responses as a result of price increases. 

 

	 10	

 
Estimating Price Elasticity 
 
A key input in the model is the price elasticity for tobacco. Using 2015 Kyrgyz Integrated 
Household Survey (KIHS) data, we estimated the price elasticities for each quintile. First, in 
order to estimate the price of cigarettes faced by nonsmokers, we predicted the price of 
cigarettes for nonsmokers based on the individual’s consumption quintile, region, and whether 
the individual resided in an urban or rural area. Following Hu and others (1995) and Adioetomo 
and others (2005), we used a two-part model to estimate the elasticities. In the first part, we 
estimated the probability of an individual being a smoker 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) using the following 
logit equation: 
 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) = +
+,-.(/012345674580)      (1) 

 
where 𝑙𝑙𝑙𝑙𝑃𝑃'  is the log price of cigarettes faced by the individual, Xi  is the vector of socio-
demographic characteristics, including age, sex, consumption quintile, and region, and U1 is the 
random error term. 
 
In the second part, we used ordinary least squares regression to estimate the amount of 
cigarettes smoked per day by current smokers (ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1)): 

 
ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1) = 𝛿𝛿A𝑙𝑙𝑙𝑙𝑃𝑃' + 𝛼𝛼𝑋𝑋' + 𝑈𝑈A    (2) 

 
The total price elasticity ε was calculated as: 

𝜀𝜀 = G1 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1)I𝛿𝛿+ + 𝛿𝛿A     (3) 
where δ1 is the coefficient for log(price) in eq. 1 and δ2 is the coefficient for log(price) in eq. 2. δ1 

represents the participation elasticity. 
 

Table 1 presents the estimated elasticities. The overall price elasticity is -0.54 – a finding 
consistent with other studies, which found elasticities ranging from -0.4 to -0.8 (International 
Agency for Research on Cancer 2011). Reflecting findings from other studies (International 
Agency for Research on Cancer 2011, Salti and others 2016), we also found that price 
elasticities varied across quintiles, with the poor more responsive to prices than the rich 
(elasticities of -0.74 and -0.28 in quintiles 1 and 5, respectively). Participation elasticity was 
estimated to be 0.3. Due to data limitations, however, we were not able to estimate price 
elasticity by age group. Based on evidence from recent reviews (International Agency for 
Research on Cancer 2011, Salti and others 2016, WHO 2010), we assumed that those below the 
age of 24 were twice as responsive to price changes. We applied these elasticities in order to 
simulate the potential behavioral responses as a result of price increases. 

 

	 10	

 
Estimating Price Elasticity 
 
A key input in the model is the price elasticity for tobacco. Using 2015 Kyrgyz Integrated 
Household Survey (KIHS) data, we estimated the price elasticities for each quintile. First, in 
order to estimate the price of cigarettes faced by nonsmokers, we predicted the price of 
cigarettes for nonsmokers based on the individual’s consumption quintile, region, and whether 
the individual resided in an urban or rural area. Following Hu and others (1995) and Adioetomo 
and others (2005), we used a two-part model to estimate the elasticities. In the first part, we 
estimated the probability of an individual being a smoker 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) using the following 
logit equation: 
 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) = +
+,-.(/012345674580)      (1) 

 
where 𝑙𝑙𝑙𝑙𝑃𝑃'  is the log price of cigarettes faced by the individual, Xi  is the vector of socio-
demographic characteristics, including age, sex, consumption quintile, and region, and U1 is the 
random error term. 
 
In the second part, we used ordinary least squares regression to estimate the amount of 
cigarettes smoked per day by current smokers (ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1)): 

 
ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1) = 𝛿𝛿A𝑙𝑙𝑙𝑙𝑃𝑃' + 𝛼𝛼𝑋𝑋' + 𝑈𝑈A    (2) 

 
The total price elasticity ε was calculated as: 

𝜀𝜀 = G1 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1)I𝛿𝛿+ + 𝛿𝛿A     (3) 
where δ1 is the coefficient for log(price) in eq. 1 and δ2 is the coefficient for log(price) in eq. 2. δ1 

represents the participation elasticity. 
 

Table 1 presents the estimated elasticities. The overall price elasticity is -0.54 – a finding 
consistent with other studies, which found elasticities ranging from -0.4 to -0.8 (International 
Agency for Research on Cancer 2011). Reflecting findings from other studies (International 
Agency for Research on Cancer 2011, Salti and others 2016), we also found that price 
elasticities varied across quintiles, with the poor more responsive to prices than the rich 
(elasticities of -0.74 and -0.28 in quintiles 1 and 5, respectively). Participation elasticity was 
estimated to be 0.3. Due to data limitations, however, we were not able to estimate price 
elasticity by age group. Based on evidence from recent reviews (International Agency for 
Research on Cancer 2011, Salti and others 2016, WHO 2010), we assumed that those below the 
age of 24 were twice as responsive to price changes. We applied these elasticities in order to 
simulate the potential behavioral responses as a result of price increases. 

 

	 10	

 
Estimating Price Elasticity 
 
A key input in the model is the price elasticity for tobacco. Using 2015 Kyrgyz Integrated 
Household Survey (KIHS) data, we estimated the price elasticities for each quintile. First, in 
order to estimate the price of cigarettes faced by nonsmokers, we predicted the price of 
cigarettes for nonsmokers based on the individual’s consumption quintile, region, and whether 
the individual resided in an urban or rural area. Following Hu and others (1995) and Adioetomo 
and others (2005), we used a two-part model to estimate the elasticities. In the first part, we 
estimated the probability of an individual being a smoker 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) using the following 
logit equation: 
 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1) = +
+,-.(/012345674580)      (1) 

 
where 𝑙𝑙𝑙𝑙𝑃𝑃'  is the log price of cigarettes faced by the individual, Xi  is the vector of socio-
demographic characteristics, including age, sex, consumption quintile, and region, and U1 is the 
random error term. 
 
In the second part, we used ordinary least squares regression to estimate the amount of 
cigarettes smoked per day by current smokers (ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1)): 

 
ln(𝐶𝐶𝐶𝐶𝐶𝐶'|𝐶𝐶' = 1) = 𝛿𝛿A𝑙𝑙𝑙𝑙𝑃𝑃' + 𝛼𝛼𝑋𝑋' + 𝑈𝑈A    (2) 

 
The total price elasticity ε was calculated as: 

𝜀𝜀 = G1 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐶𝐶' = 1)I𝛿𝛿+ + 𝛿𝛿A     (3) 
where δ1 is the coefficient for log(price) in eq. 1 and δ2 is the coefficient for log(price) in eq. 2. δ1 

represents the participation elasticity. 
 

Table 1 presents the estimated elasticities. The overall price elasticity is -0.54 – a finding 
consistent with other studies, which found elasticities ranging from -0.4 to -0.8 (International 
Agency for Research on Cancer 2011). Reflecting findings from other studies (International 
Agency for Research on Cancer 2011, Salti and others 2016), we also found that price 
elasticities varied across quintiles, with the poor more responsive to prices than the rich 
(elasticities of -0.74 and -0.28 in quintiles 1 and 5, respectively). Participation elasticity was 
estimated to be 0.3. Due to data limitations, however, we were not able to estimate price 
elasticity by age group. Based on evidence from recent reviews (International Agency for 
Research on Cancer 2011, Salti and others 2016, WHO 2010), we assumed that those below the 
age of 24 were twice as responsive to price changes. We applied these elasticities in order to 
simulate the potential behavioral responses as a result of price increases. 

 



16  //  Methods

An Extended Cost-Effectiveness Analysis of Tobacco Price Increases in the Kyrgyz Republic

CONSUMPTION QUINTILE ELASTICITY

Quintile 1 (poorest) -0.74

Quintile 2 -0.65
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Using estimates from Doll and others (Doll and others 2004, Verguet and others 2017) to 

model the changes in expected mortality, we calculated the number of premature deaths 

averted                 based on the age at cessation        . We assumed that half of all deaths 

among smokers were attributable to smoking as shown in equation (2) (Jha and others 

2008, Jha and others 2013).

To calculate OOP and government expenditures averted, we distributed averted 

premature deaths to four main causes: heart disease, lung cancer, stroke, and chronic 

obstructive pulmonary disease (COPD) (Institute for Health Metrics and Evaluation 2017). 

The average treatment costs for the four main causes of smoking-related deaths were 

obtained from the Mandatory Health Insurance Fund (MHIF). According to the MHIF, 75 

percent of the population are covered by insurance and thus, for them, out-of-pocket 

payments were calculated using the average co-payment rate per case. For the remaining 

25 percent of the population, we assumed that they paid the total cost (MHIF average 

treatment cost and co-payment) out-of-pocket. The change in OOP spending by quintile  

                 is calculated as:

where        is the fraction of population covered by insurance in quintile            is the 

contribution (in %) of disease d to tobacco-related premature deaths,       is the treatment 

cost for disease    , and           is the utilization of health services for disease     per quintile   . 

Similarly, government savings                               among those covered by insurance  

would be:

To calculate poverty cases averted, we estimated the number of individuals for whom  

the simulated annual consumption was above the national poverty line of US$610 per 

year,5 but whose annual consumption would have fallen below the poverty line after 

deducting tobacco-related medical expenditures.  Table 2 presents the inputs used for  

the ECEA model. 
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To calculate poverty cases averted, we estimated the number of individuals for whom the 
simulated annual consumption was above a given poverty line, but whose annual consumption 
would have fallen below the poverty line after deducting tobacco-related medical expenditures. 
We used the national poverty line of US$610 per year.5 Table 2 presents the inputs used for the 
ECEA model. 
 
Table 2: Data Inputs for the Modeling Approach, Kyrgyz Republic 

  Value Source 
Male population in Kyrgyz Republic 2,953,396 

World Bank 2015 

Male population distribution, age group (years)   
< 15 32% 
15–24 20% 
25–44 29% 
45–64 16% 
≥ 65 3% 

Male smoking prevalence, per age group   
25–44 30% 

																																																								
5 We estimated this number using the poverty headcount ratio from the National Statistical Committee of the Kyrgyz Republic 
of 32.1% in 2015 and KIHS 2015 consumption data.  
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To calculate poverty cases averted, we estimated the number of individuals for whom the 
simulated annual consumption was above a given poverty line, but whose annual consumption 
would have fallen below the poverty line after deducting tobacco-related medical expenditures. 
We used the national poverty line of US$610 per year.5 Table 2 presents the inputs used for the 
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of 32.1% in 2015 and KIHS 2015 consumption data.  
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2015 consumption data. 
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ECEA model. 
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Table 2: Data Inputs for the Modeling Approach, Kyrgyz Republic

VALUE SOURCE

Male population in Kyrgyz  Republic 2,953,396
World Bank 2015

Male population distribution, age group (years)

< 15 32%

15–24 20%

25–44 29%

45–64 16%

>65 3%

Male smoking prevalence, per age group
National Statistical 
Committee of the Kyrgyz 
Republic 2015

25–44 30%

45–64 38%

>65 15%

Male smoking prevalence, by wealth quintile
National Statistical 
Committee of the Kyrgyz 
Republic 2015

Q1 25%

Q2 26%

Q3 25%

Q4 25%

Q5 30%

Daily cigarette consumption 13
National Statistical 
Committee of the Kyrgyz 
Republic 2015

Price per pack of cigarettes (2014 US$) 0.68$
World Health 
Organization 2015

Tobacco-related disease treatment costs (2014 US$)
Mandatory Health 
Insurance Fund (MHIF)

COPD 119

Stroke 129

Heart disease 148

Neoplasm (lung cancer) 161

Individual annual expenditure (2014 US$)
National Statistical 
Committee of the Kyrgyz 
Republic 2015

Q1 <537

Q2 537–660

Q3 661–817

Q4 818–1070

Q5 >1070
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In addition, we calculated the baseline scenario of a 40 percent increase in tobacco prices 

using the WHO smoking prevalence rates for men. Given that the breakdown was not 

available by quintile, we applied the relative shares obtained from the KIHS smoking 

prevalence by quintile. We also estimated the potential impact of increasing cigarette 

prices by 75 percent – the observed real change in prices between 2015 and 2017.
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RESULTS
The results from the ECEA analysis are presented in Table 3 and Figures 4–6. Under 

a 40 percent price increase, our results suggest that the Kyrgyz Republic could avert 

approximately 55,000 premature deaths, US$1.3 million in OOP expenditures, US$3.8 

million in government expenditure on treatment for tobacco-related disease, and 6,400 

cases of poverty (using the national poverty line of US$610 per year). As expected, the 

magnitude of the results is substantially higher under a 60 percent price increase, which 

could avert approximately 62,900 premature deaths, US$1.5 million in OOP expenditures, 

US$4.8 million in government expenditure, and 7,300 poverty cases (using the national 

poverty line of US$610 per year).

3

Table 3: Extended cost-effectiveness analysis results by individual consumption 
quintile, Kyrgyz Republic

TOTAL Q1 (POOREST) Q2 Q3 Q4 Q5 (RICHEST)

40% price increase simulation

Premature deaths 
averted

55,000
(44,000–
66,000)

14,000
(11,000–17,000)

13,000
(10,000–
16,000)

13,200
(11,000–
16,000)

8,900
(7,100–
11,000)

5,800
(4,700–7,000)

Out-of-pocket 
expenditures for 
tobacco-related diseases 
averted (US$)

3,800,000
(3,060,000–
4,580,000

270,000
(210,000–320,000)

300,000
(240,000–
360,000)

320,000
(250,000–
380,000)

230,000
(180,000–
280,000)

160,000
(130,00–190,00)

Government 
expenditures for 
tobacco-related diseases 
averted (US$)

3,800,000
(3,060,000–
4,580,000)

800,000
(640,000–960,000) 

910,000
(730,000–
1,090,000)

950,000
(760,000–
1,140,000)

690,000
(550,000–
830,000)

480,000
(380,000–
580,000)

Poverty cases averted 
(using the national 
poverty line of US$610 
per year)

6,400
(5,200–7,600)

0
2,600

(2,100–
3,100)

3,800
(3,100–
4,500)

0
0

0
0

60% price increase simulation

Premature deaths 
averted

62,900
(50,300–
75,500) 

16,000
(12,800–19,300)

14,800
(11,900–
17,800) 

15,100
(12,100–
18,100) 

10,200
(8,200 

-12,300) 

6,700
(5,300–8,013)

Out-of-pocket 
expenditures due to 
tobacco-related diseases 
averted (US$)

1,460,000
(1,160,000–
1,750,000)

300,000
(240,000–360,000)

350,000
(280,000–
420,000)

360,000
(290,000–
430,000)

260,000
(210,000–
320,000)

180,000
(150,00–220,000)

Government 
expenditures for 
tobacco-related diseases 
averted (US$)

4,370,000
(3,490,000–
5,240,000)

910,000
(730,000–
1,090,000)

1,000,000
(830,000–
1,250,000)

1,100,000
(870,000–
1,300,000)

790,000
(630,000–
940,000)

550,000
(440,00–660,000)

Poverty cases averted 
(using the national 
poverty line of US$610 
per year)

7,300
(5,800–8,700)

0
0

3,000
(2,400–
3,500)

4,300
(3,500–
5,200)

0
0

0
0
0

Note: Lower and upper bounds are indicated in parentheses and calculated by using ±20 percent variations in price elasticities.
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Figure 4: Premature deaths averted as a result of tobacco price increases by 
40% and 60%, Kyrgyz Republic
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Figure 5: Out-of-pocket expenditures due to tobacco-related diseases averted as a 
result of tobacco price increases of 40% and 60%, Kyrgyz Republic
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Figure 6: Government expenditures due to tobacco-related diseases averted 
as a result of tobacco price increases of 40% and 60%, Kyrgyz Republic
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The benefits of higher cigarette prices are concentrated among the poorer quintiles, with 

almost 49 percent of averted deaths and 45 percent of OOP expenditures averted accruing 

to the bottom two consumption quintiles (Figure 2). However, given the higher smoking 

prevalence among the richer quintiles, the price increase would also bring about benefits 

for the highest quintile in terms of reductions in out-of-pocket expenditures related to 

tobacco-related diseases. Additional results are presented in the Annexes. Notably, if the 

smoking prevalence among males is assumed to be 48 percent (as estimated by WHO), 

the number of averted deaths as a result of a 40 percent price increase would amount 

to 102,900 deaths. In addition, US$ 2.4 million OOP spending would be averted and 

government savings would represent US$ 7.1 million (see Annex Table 2).
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CONCLUSION
Tobacco taxes are not only one of the most cost-effective interventions for reducing 

tobacco consumption, they are also the single most important intervention against NCDs 

(Jamison and others 2013). However, until recently, the Kyrgyz Republic had one of the 

lowest tobacco excise tax rates in the Europe and Central Asia region, and despite recent 

steps to substantially increase those taxes by 2022, proposed changes still fall short of the 

WHO-recommended rate of 75 percent. 

To estimate the potential effects of increasing the excise tax on tobacco products in the 

Kyrgyz Republic, an extended cost-effectiveness analysis (ECEA) was applied. The results 

indicate that higher excise taxes on tobacco in the Kyrgyz Republic would avert a large 

number of premature deaths and poverty cases (among the bottom three quintiles). 

In addition, the policy could result in substantial government savings on treatment for 

tobacco-related diseases. Notably, because our elasticity estimates suggest that the poorer 

quintiles are more sensitive to price changes, the benefits are concentrated among the 

poorest 40 percent of the population. 

This analysis has several limitations. First, no substitution effects (individuals switching to 

cheaper cigarettes) were modeled. By narrowing the difference between the most and 

least expensive cigarettes, however, excise taxes encourage individuals to quit smoking 

altogether rather than to switch to lower-priced cigarettes. Second, it was assumed that 

changes in the intensity of smoking (number of cigarettes smoked per day) would yield 

no health benefits. Therefore, our estimates are likely to underestimate the full impact of 

higher tobacco taxes. Third, due to lack of data on OOP expenditures for each disease case, 

MHIF costs were used as a proxy for incurred expenditures. In addition, pharmaceutical 

expenditures or informal payments for tobacco-related diseases were not included as data 

were not available. Our results are therefore likely to underestimate the expenditures related 

to tobacco-related diseases and the number of poverty cases averted. 

By examining the health and financial impact of policies across consumption quintiles, 

ECEA can serve as a useful tool to evaluate policy proposals, particularly in the era of 

SDGs, in which there is heightened interest in the distributional impact of reforms. Despite 

the commonly used regressivity argument against tobacco taxation, and reflecting the 

findings of other recent studies, a disproportionately higher share of benefits concentrated 

among the poorer populations was found. Not only can higher tobacco prices result in 

better health outcomes, they can also improve financial risk protection by preventing OOP 

medical expenditures on treatment for tobacco-related diseases. In addition to increasing 

tobacco taxes, however, the Kyrgyz Republic should also strengthen implementation of 

other tobacco control measures, such as ensuring access to cessation services.

4
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ANNEXES
Annex Table 1. Extended cost-effectiveness analysis results (individual consumption 
quintile) for a 75 percent tobacco price increase, Kyrgyz Republic

75% price increase simulation

Premature 
deaths averted

68,800
(55,000–82,500)

17,600
(14,000–21,100)

16,200
(13,000–19,500)

16,500
(13,200–19,800) 

11,200
(8,900–13,400) 

7,300
(5,800–8,700)

Out-of-pocket 
expenditures 
due to tobacco-
related diseases 
averted (US$)

1590000
(1,270,000–
1,910,000)

330,000
(270,000–400,000)  

380,000
(300,000–
450,000) 

400,000
(320,000–
470,000) 

290,000
(230,000–
340,000)

200,000
(160,000–
240,000) 

Government 
expenditures for 
tobacco-related 
diseases averted 
(US$)

4,780,000
(3,820,000–
5,730,000)

990,000
(800,000–
1,200,000) 

1,130,000
(910,000–
1,360,000) 

1,120,000 
(950,000–
1,420,000) 

860,000
(690,000–
1,030,000)

600,000
(480,000–
720,000) 

Poverty cases 
averted (using 
the national 
poverty line of 
US$610 per 
year)

8000
(6300–9500) 

0
0

3,300
(2,600–3,900)

4,800
(3,800–5,600)

0
0

0
0

Note: Lower and upper bounds are indicated in parentheses and calculated by using ±20 percent variations in price elasticities.
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Annex Table 2. Extended cost-effectiveness analysis results (individual consumption 
quintile), 40 percent tobacco price increase (male smoking prevalence of 48 percent), 
Kyrgyz Republic

TOTAL Q1 (POOR-
EST) Q2 Q3 Q4 Q5 (RICHEST)

Premature 
deaths averted

102,900
(82,300–124,000)

26,300
(21,000–31,500)

24,300
(19,400–29,200)

24,700
(19,800–29,600)

16,700
(13,300–20,100)

10,900
(8,700–13,100)

Out-of-pocket 
expenditures 
due to tobacco-
related diseases 
averted (US$)

2,381,000
(1,910,000–
2,858,000)

496,000
(400,000–
680,000)

566,000
(450,000–
709,000)

591,000
(470,000–
710,000)

429,000
(340,000–
515,000)

299,000
(240,000–
359,000)

Government 
expenditures for 
tobacco-related 
diseases averted 
(US$)

7,140,000
(5,720,000–
8,575,000)

1,480,000
(1,190,000–
1,786,000)

1,700,000
(1,360,000–
2,039,000)

1,770,000
(1,420,000–
2,129,000)

1,290,000
(1,030,000–
1,544,000)

900,000
(719,000–
1,078,000)

Poverty cases 
averted (using 
the national 
poverty line of 
US$610 per 
year)

11,900
(9,500 -14,200) 

0
0

4,900
(3,800–5,800)

7,000
(5,700–8,000)

0
0

0
0

Note: WHO estimates the male smoking prevalence at 48 percent. Based on this average, we estimated quintile-specific prevalence 
rates using the patterns observed in KIHS 2015 data. Lower and upper bounds are indicated in parentheses and calculated by using 
±20 percent variations in price elasticities.








