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1. Goal of research: Study of the consequences of changes in mortality and life expectancy (considering the coronavirus pandemic) for the socio-economic development of Russia.
2. Methodology: descriptive statistics, multivariate statistics, demographic analysis, population projection, macroeconomic modeling, meta-analysis 
3. Empirical base of research:  All-Russian censuses of 2002, 2010, 2020(2021), Rosstat current estimates of the number and age composition of the population of Russia and its subjects, Rosstat vital events database, Russian Ministry of Health data, Russian Pension Fund data, Russian longitudinal monitoring survey (RLMS HSE), Rosstat Labor Force Survey (LFS), International Human Mortality Database, World Health Organization mortality database, Eurostat, UN Population Division database

4. Results of research: 
From 2003 to 2019, Russia demonstrated a positive trend of declining mortality rates. Life expectancy increased at a rapid pace by world standards. Due to various circumstances, Russia turned out to be one of the historical leaders in the rate of increasing life expectancy among countries with reliable mortality statistics. This positive trend led to more than 5 million lives saved, including about 3 million at working ages. The pandemic has halted this progress. In total, life expectancy at birth fell by 3.8 years for men and 4.4 years for women between 2020 and 2021. In terms of mortality rates for both sexes, countries have been pushed back by 10 years. The total estimate of excess deaths due to the coronavirus pandemic is close to 1 million, of which 57% are in the female population of the country. The majority of excess deaths (75%) are among those aged 65 years and older. 
The analysis of mortality was also performed using the indicator of years of potential life lost (YPLL). This indicator is included in the health statistics systems of many countries of the world but is not used to monitor mortality and its consequences in Russia. Its important feature is that it focuses on premature mortality at young ages. The calculations made have shown that in the period 2000-2019 there was a marked decrease in the number of prematurely lost years of life in all regions of Russia, both in men and in women. The reserves for reducing the standardized YPLL indicator by reducing mortality from external causes and circulatory system diseases are still large in the regions of the Northwestern Federal District, the Northwestern Federal District and the Far Eastern Federal District. In Russia, the indicator has not yet found wide application in the statistics of mortality and health of the population. This gap, given the simplicity of calculations, clarity of interpretation and the pragmatic value of the indicator, should be closed.
The results of the mortality analysis were used to project life expectancy to 2050, as well as mortality rates by cause. The coronavirus pandemic, as already noted, has broken the positive trends in mortality reduction. But the compensatory increase in life expectancy expected after its end will be more modest because of the difficulties in the economy that have arisen due to the unprecedented anti-Russian sanctions. At the same time, the rapid end of the special military operation could lead to the restoration of the pre-crisis growth trend, the basis of which would be a rapid decline in mortality from circulatory diseases and external causes. 

Three scenarios for changes in life expectancy were used in labor supply projections through 2050 to assess the effect of changes in mortality on the labor market. The effect of a rapid decline in mortality was defined as the difference in estimates obtained for the high and low projection scenarios. As a result, the rapid increase in life expectancy yields, compared to the slow increase, an increase in the labor force of more than 700,000 by 2030 and 1.5 million by 2035. This is equivalent to about 115,000 migrants annually from 2022 to 2034, or the emergence of a new «millionaire» city. In current demographic conditions, this is a very significant addition. 
But the losses for the Russian labor market in labor supply depend not only on mortality, but also on the diseases and injuries that cause it. This question was examined using three data sources: Russian longitudinal monitoring survey (RLMS), Rosstat Labor Force Survey (LFS), and the Ministry of Health's reporting form F-16-ВН (temporarily disability).

The diseases that have the greatest impact on employment are those that also account for the greatest number of deaths: stroke, heart attack, and cancer. The analysis has shown that not only physical, but also mental health problems can cause economic losses due to the impact on labor market behavior. The main reaction of a Russian worker to health deterioration is leaving the labor market, the reduction of working hours is much less frequent. The development of the practices of informal sick leave and cancellation of sick leave (continuing to work during illness in a remote format) has led to a significant reduction in absenteeism due to illness. According to RLMS, which records not only officially documented periods of temporary disability, but also informal absences from work, the average number of sickness absences decreased 3.7 times for men (from 10.4 to 2.9 days) and 2.8 times for women (from 11.8 to 4.1 days) from 2001 to 2019. The desire to continue working when ill leads to the fact that the number of days missed due to illness almost does not correlate with the presence of diseases and the actual need for breaks for treatment. 
According to the LFS, during 2010-2019, on average, about 320,000-390,000 people (0.45-0.55% of the employed population), weekly, were absent from work due to illness or caregiving. In 2020-2021, the number of people who were ill more than doubled to 570,000-574,000 (0.8% of the employed population). Women are almost twice as likely as men to be absent from work due to sickness and care, and employment in branches with sufficiently favorable working conditions (management, education, health care, finance) reduces the likelihood of temporary disability. 
According to the data contained in Form 16-BH, the number of days of temporary incapacity for work increased by about one and a half times for both men and women during the covid period, which is consistent with the LFS estimates. Directly due to COVID 19, 4.1 million sick days were issued in 2020 and 7.5 million in 2021. And women took sick leave for their illness more often than men. Forms 16-BH show that the coronavirus pandemic changed the structure of morbidity: the number of certificates of incapacity for work was reduced for most classes of diseases, including neoplasms and diseases of the circulatory system. But along with the spread of COVID 19, the number of sick leaves issued for respiratory, musculoskeletal and connective tissue diseases increased. The latter two reasons, together with external causes of disability, both in the pre-COVID period and in the years of the coronavirus pandemic, explained a large (more than 60% in 2019, more than 50% in 2020-2021) portion of the sick leave issued. It is these reasons that should be the focus of policies aimed at reducing lost work time due to illness.
The project built and analysed models of the consequences of changes in mortality under the influence of the coronavirus pandemic for the Russian mandatory pension system, based on the demographic forecast of the Institute of Demography of the Higher School of Economics. The results of the calculations confirm the sensitivity of the numbers of pension contribution payers and especially pensioners to different assumptions about the dynamics of mortality. In addition, a comparison of forecasts 2020, 2021 and 2022 makes it possible to assess the direct effect of the pandemic, which had a greater impact on the number of old-age pensioners. By having sufficiently high mortality rates shifted to older ages, the pandemic has led to a natural improvement in systemic retiree support ratios, which remain higher than in the old projections under any scenario through the end of the projection period. This improvement in the balance between contributors and pensioners leads to a corresponding improvement in the balance of flows in the pension system, provided macroeconomic conditions persist. Nevertheless, an increase in mortality through deterioration of macroeconomic indicators becomes a factor that reduces the long-term financial sustainability of the pension system and - even more importantly - the well-being of pensioners.
Estimates of the contribution of changes in the health status of the population to the growth of Russia's GDP in 2000-2021 were made for the main classes of causes of death. High levels of male mortality at working age due to external causes and circulatory system diseases acted as one of the limitations to economic growth in that period. As the simulation results have shown, in any given year the contribution of health to economic growth through changes in employment is quite small because it occurs against a backdrop of larger changes in the labor market. The contribution of health to economic growth through changes in the productivity of workers is significantly higher, as its estimates apply to the entire working population. The resulting estimates are a first approximation to the question of measuring the impact of various causes of death on economic growth in Russia.

