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Abstrakt:
Simulace využívá čtyř scénářů stárnutí populace a stručně rozebírá vlastnosti nejpravděpodobnějšího z nich. Pomocí počtu lidí každého věku a průměrných vládních příjmů i výdajů souvisejících se stárnutím vztaženým na občana každého věku jsou následně spočteny celkové příjmy a výdaje pro roky 2013 až 2100. Simulace identifikuje nejproblematičtější období kolem roku 2060 s deficitem přesahujícím 11 % HDP. Simulace shledává, že bez růstu produktivity práce bude stárnutí populace znamenat neudržitelnou zátěž pro veřejné finance. Současně však velmi mírný růst této produktivity stačí na udržení aktuální úrovně penzí při dlouhodobě vyrovnaném rozpočtu.   

Key words: Ageing – Pension system – Fiscal policy – Labor productivity – Simulation
Abstract:
The simulation uses four scenarios of population aging and briefly analyses the most likely of them. It uses the number of people of each age and average government’s revenues and expenditures related to citizen of every year of age to calculate total revenues and expenditures for 2013 to 2100. The simulation identifies 2060 to be the most problematic year with the deficit over 11% of GDP. The paper concludes that without increase in labor productivity the population’s ageing leads to the collapse of public finances. At the same time only a slight increase in labor productivity is sufficient to keep the actual level of pensions and budget balanced in the long run. 

Introduction
[bookmark: _GoBack]This paper presents a simulation of the budget implications of population ageing in the Czech Republic using a completely new approach. In contrast to usual overlapping generation model (OLG) this approach is much simpler and very transparent and enables clear understanding of the magnitude of fiscal impact of aging population. The core of this simulation is simple VEKTOROVÝ SOUČIN. For every year of the simulation the government’s total age related revenues and spending are calculated using the number of man and woman of each year of age and the related incomes and revenues of average citizen of that specific age.  The data provided by Czech Statistical Office and related resorts of government allow to construct a vectors with …

At first four population projections are presented. Then the average government’s revenues and expenditures related to citizen of every age are constructed. The simulation consists of calculating total revenues and expenditures as well as cumulated deficit for 2013 to 2100 using the number of people of each age in all four projections.  The paper ends with a calculation of how much must labor productivity rise to keep the budget balanced in the long run. 
Population projections
Four population projections are used in this paper. Three of them were made by CZSO in [3] and the fourth is the author’s extrapolation of the current demographic situation. The extrapolation is based on the current state of population with its fertility and mortality as presented in [2] and is used to show what would happen if nothing has changed.  

FIGURE 1: Projections of Czech population

Source: CZSO, author.

The dramatic drop in population observed in Figure 1 in the Extrapolation is caused by several factors: no net immigration, no rise of fertility and unchanged life expectancy. The basic assumptions upon which the CZSO projections are made are shown in Table 1. The origin of these numbers is not entirely clear as CZSO explains only the underlying trends. The “middle” variant is constructed as the most likely scenario and will be in the center of the following analysis.
 
TAB. 1: Basic parameters of projections by CZSO
	Year
	Total fertility
	Life expectancy (men / women)
	Net migration

	
	Low
	middle
	high
	low
	middle
	high
	low
	middle
	High

	2012
	1.45
	1.45
	1.45
	75.0 / 80.9
	75.0 / 80.9
	75.0 / 80.9
	10293
	10 293
	10293

	2015
	1.45
	1.45
	1.45
	75.6 / 81.4
	75.8 / 81.6
	75.9 / 81.8
	-996
	8 934
	18864

	2030
	1.45
	1.50
	1.52
	78.2 / 83.8
	79.5 / 85.1
	80.6 / 86.1
	2 226
	11 659
	21110

	2050
	1.45
	1.56
	1.61
	81.1 / 86.2
	83.0 / 88.0
	84.6 / 89.3
	5 571
	14 384
	23291

	2100
	1.45
	1.56
	1.61
	84.2 / 88.8
	86.6 / 91.1
	88.4 / 92.9
	10 350
	17 671
	25400


Source: CZSO.
Figure 2 presents selected data from the “middle” projection. Besides the significant drop in population as a whole, a sharp drop of the percentage share of 16-65 years olds is apparent. The minimum of 53.9% is reached in years 2058-2060. The oldest age group’s share is at its maximum of 32.8% in 2059-2061. According to the most likely scenario, 48% of those over 18 will be 60 years old or older in 2052-2058, whilst it is 29% in 2013. The majority of those with right to vote will be over 56 in 2048-2059. 

FIGURE 2: Share of main age groups and average age in most likely scenario

Source: CZSO.
Data
The simulation uses the government’s expenditures and revenues related to the average citizen of every year of age shown in Figure 3. All prices are in 2010 Czech crowns (CZK). There is no inflation in the simulation so when pensions do not change in time they are actually inflation adjusted. On the revenue side it is the complete revenue from taxation of labor which consists of tax on personal income and both the employee’s and employer’s health and social security insurance. From the average gross wage of 23951 CZK, which is equivalent to net wage 18471 CZK and super-gross wage of 32095, this tax is 13624 CZK. In the simulation, 163488 CZK (12 × 13624) is used for all agents. This is a very conservative assumption as the wages tend to increase with age. 

FIGURE 3: Selected government’s expenditures and revenues from the average citizen in the Czech Republic (CZK)

Source: Author’s calculations.

Expenditures consist of social benefits related to every year of age[footnoteRef:1], costs of every level of education as provided by OECD in [8], unemployment, healthcare costs and pensions. The secondary education is currently completed by 84 % of the population and tertiary is started by 50% and finished by 29%, which may increase in the future. Healthcare costs are a linear interpolation of data provided for cohorts of five years by the CZSO in [6]. This data was provided separately for both sexes, so the average has been used here for the purpose of the simulation. The Czech Republic’s aggregate replacements ratio[footnoteRef:2] is around 53% and is above the OECD average [7, p.9]. Although average monthly pensions were 11240 CZK for man and 9189 CZK for a woman [4], giving an annual average of 122574 CZK, a much higher number was used. In the simulation the average annual pension is 184957 CZK which is the result of 299 076 mil. CZK, which is the whole pension budget of 2012 spent on pensions of 1617 thousand recipients. This was done deliberately to compensate for the absence of wage increase adjustments. [1:  These are child and social benefits, housing allowance, transport allowance, parental allowance, contribution provident and foster care benefits. These are taken from [5] and evenly distributed among the age group they are meant for.]  [2:  It is the ratio of pensions of those aged 65-74 to the income of those aged 50-59.] 


FIGURE 4: Expenditures and revenues in most likely scenario (bil. CZK)

Source: Author’s calculations.
Results
This simulation uses vectors of government’s expenditures and revenues from an average citizen of every age and population data from projections to calculate the total revenues and expenditures of each year. The results without any growth are dismal as is obvious from both Figure 4 and Table 2 with an average annual deficit of more than 6.8% and new debt[footnoteRef:3] close to or over 600% GDP for every CZSO projection. This is consistent with findings from study [1] by Bezděk, Dybczak and Krejdl (2003)[footnoteRef:4] which uses a projection going only as far as 2050. The simulation presented here shows that the situation gets worst around 2060 with a deficit as high as 11.6% GDP. [3:  New debt or accumulated deficit is simple summary of all deficits or surpluses during simulation. No interest rate is used. It is worth noting that without labor productivity growth here are deficits and with labor productivity growth there are surpluses at the end of period.]  [4:  In this study a quite large rise in productivity of labor of 3.4% a year slowly declining to 1.9% is used along with pensions increasing at the 1/3 pace of wage increase. This level of growth may be realistic as the actual level of labor productivity average annual growth was 4.3% in 2004-2007.] 

In the simulation the increase in labor productivity proportionally increases the government’s revenues. The most important finding of the simulation presented here is that even the low level of annual increase in labor productivity is sufficient to balance the revenues and expenditures over the whole projection. With an annual labor productivity growth of 0.951 % that is shown on Figure 4, there is no accumulated deficit and the highest deficit is 4.1% GDP in 2053. 

TAB. 2: Deficits and average annual productivity growth sufficient for balanced budget (2013 – 2100)
	Population projection
	Without growth of productivity
	Growth of productivity sufficient for balanced budget (%)
	Population at the end of simulation (mil.)

	 
	Accumulated deficit (% GDP)
	Average annual deficit (% GDP) 
	
	

	Extrapolation
	-372,3
	-4,2
	0,680
	4,892

	Low (CZSO)
	-599,7
	-6,8
	0,957
	6,095

	Middle (CZSO)
	-691,9
	-7,9
	0,951
	7,687

	High (CZSO)
	-751,9
	-8,5
	0,948
	9,085


Source: Author’s calculations.
Conclusions
Though one must be aware of the limits of this simulation two main conclusions can be made for one of the fastest aging OECD economies:
a) The current level of pensions is not sustainable without growth of labor productivity. In the most likely scenario the deficit accumulated over a whole period is over 690% GDP and is still growing. Labor productivity and economic growth are a top priority in dealing with an aging population.
b)  Even very modest growth of less than 1% a year can make the current system sustainable. However even though the absolute income of the seniors would not drop, the relative would drop dramatically. Larger growth possibly accompanied by changes in pensions or tax system is needed to compensate for that. 

Acknowledgements:
This article was supported by Specific research project at ESF MU.

Literature:
[1] BEZDĚK, V., DYBCZAK, K., KREJDL, A. Fiscal Implications of Population Ageing. Finance úvěr, 2003. Vol. 53.
[2] Český statistický úřad (Czech Statistical Office - CZSO). Demografická ročenka České republiky 2012. WWW: <http://www.czso.cz/csu/2013edicniplan.nsf/p/4019-13>
[3] Český statistický úřad (Czech Statistical Office - CZSO). Projekce obyvatelstva české republiky do roku 2100. [online]. WWW: <http://www.czso.cz/csu/2013edicniplan.nsf/p/4020-13>
[4] Český statistický úřad (Czech Statistical Office - CZSO). Průměrná měsíční výše důchodů – změna v klasifikaci stupně invalidity od roku 2010. [online]. WWW: <vdb.czso.cz/vdbvo/tabparam.jsp?voa=tabulka&cislotab=SZB0071UU&&kapitola_id=16>
[5] Český statistický úřad (Czech Statistical Office - CZSO).  Česká republika od roku 1989 v číslech. Vyplacené dávky státní sociální podpory v ČR – podrobné členění. [online]. WWW: <http://www.czso.cz/cz/cr_1989_ts/1311.xls>
[6] Český statistický úřad (Czech Statistical Office - CZSO). Výsledky zdravotnických účtů ČR 2000 až 2010. Výdaje zdravotních pojišťoven. [online]. WWW: <http://www.czso.cz/csu/2012edicniplan.nsf/t/CD003F9988/$File/330612k3.pdf>
[7] Ministerstvo práce a sociálních věcí (Ministrz of Labour and Social Affairs). Český důchodový systém v kontextu EU. [online]. WWW: <http://www.mpsv.cz/files/clanky/11969/Analyza.pdf>
[8] OECD. Education at a Glance 2013: OECD Indicators. Annual expenditure per student by educational institutions for all services (2010) [online]. WWW: < http://dx.doi.org/10.1787/888932849350 >

Ing. Zdeněk Rosenberg
Ekonomicko-správní fakulta MU
Lipová 41a
602 00, Brno
0-15 (%)	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	2061	2062	2063	2064	2065	2066	2067	2068	2069	2070	2071	2072	2073	2074	2075	2076	2077	2078	2079	2080	2081	2082	2083	2084	2085	2086	2087	2088	2089	2090	2091	2092	2093	2094	2095	2096	2097	2098	2099	2100	15.7	15.8	16	16.100000000000001	16.2	16.3	16.3	16.399999999999999	16.3	16.2	16	15.8	15.4	15.1	14.8	14.5	14.3	14.1	13.8	13.6	13.4	13.3	13.2	13.1	13	13	13	13	13	13.1	13.2	13.2	13.3	13.4	13.5	13.6	13.7	13.7	13.7	13.8	13.8	13.7	13.7	13.6	13.5	13.4	13.3	13.3	13.2	13.1	13	13	12.9	12.9	12.8	12.9	12.9	12.9	12.9	13	13	13.1	13.2	13.3	13.3	13.4	13.5	13.5	13.5	13.6	13.6	13.6	13.6	13.6	13.6	13.5	13.5	13.5	13.4	13.4	13.3	13.2	13.2	13.1	13.1	13.1	13.1	13.1	13	16-65 (%)	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	2061	2062	2063	2064	2065	2066	2067	2068	2069	2070	2071	2072	2073	2074	2075	2076	2077	2078	2079	2080	2081	2082	2083	2084	2085	2086	2087	2088	2089	2090	2091	2092	2093	2094	2095	2096	2097	2098	2099	2100	68.900000000000006	68.2	67.400000000000006	66.8	66.2	65.599999999999994	65	64.400000000000006	64	63.7	63.4	63.3	63.3	63.4	63.5	63.5	63.5	63.3	63.1	63	62.9	62.7	62.6	62.4	62.2	61.9	61.4	60.8	60.2	59.5	58.8	58.2	57.5	57	56.5	56.1	55.8	55.4	55.2	54.9	54.6	54.4	54.3	54.1	54	53.9	53.9	53.9	54	54.2	54.5	54.7	55	55.3	55.5	55.7	55.9	56.1	56.2	56.2	56.3	56.1	55.9	55.7	55.5	55.4	55.3	55.2	55.2	55.1	55	55	54.9	54.9	54.9	54.9	54.9	54.9	55	55.1	55.1	55.2	55.3	55.3	55.4	55.5	55.5	55.6	55.6	66+  (%)	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	2061	2062	2063	2064	2065	2066	2067	2068	2069	2070	2071	2072	2073	2074	2075	2076	2077	2078	2079	2080	2081	2082	2083	2084	2085	2086	2087	2088	2089	2090	2091	2092	2093	2094	2095	2096	2097	2098	2099	2100	15.4	16	16.599999999999991	17.10000000000003	17.599999999999991	18.10000000000003	18.7	19.199999999999989	19.7	20.099999999999991	20.6	20.900000000000009	21.29999999999999	21.500000000000011	21.7	22	22.2	22.60000000000003	23.1	23.400000000000009	23.7	24	24.2	24.500000000000011	24.79999999999999	25.1	25.6	26.2	26.79999999999999	27.400000000000009	28	28.599999999999991	29.2	29.599999999999991	30	30.3	30.5	30.9	31.099999999999991	31.3	31.6	31.9	32	32.299999999999997	32.5	32.70000000000001	32.799999999999997	32.799999999999997	32.799999999999997	32.700000000000003	32.5	32.299999999999997	32.100000000000009	31.79999999999999	31.7	31.399999999999991	31.2	30.999999999999989	30.899999999999991	30.79999999999999	30.7	30.8	30.9	31	31.2	31.2	31.2	31.29999999999999	31.29999999999999	31.3	31.400000000000009	31.400000000000009	31.500000000000011	31.500000000000011	31.500000000000011	31.6	31.6	31.6	31.599999999999991	31.499999999999989	31.6	31.599999999999991	31.5	31.60000000000003	31.500000000000011	31.400000000000009	31.400000000000009	31.3	31.4	Average age (years)	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	2061	2062	2063	2064	2065	2066	2067	2068	2069	2070	2071	2072	2073	2074	2075	2076	2077	2078	2079	2080	2081	2082	2083	2084	2085	2086	2087	2088	2089	2090	2091	2092	2093	2094	2095	2096	2097	2098	2099	2100	40.799999999999997	41	41.2	41.5	41.7	42	42.2	42.5	42.7	43	43.2	43.5	43.8	44.1	44.3	44.6	44.9	45.1	45.4	45.7	45.9	46.2	46.4	46.6	46.7	46.9	47.1	47.2	47.3	47.4	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.3	49.4	49.4	49.4	49.5	49.5	49.5	49.5	49.4	49.4	49.3	49.3	49.2	49.2	49.1	49	49	49	48.9	48.9	48.9	48.8	48.8	48.8	48.8	48.8	48.8	48.9	48.9	48.9	48.9	49	49	49.1	49.1	49.2	49.2	49.3	49.3	49.3	49.3	Expenditures	59881	58564	58564	57349	56135	12171	10957	82327	82528	82729	82930	83131	83332	83284	83236	88670	122202	122154	122030	121905	94878	78901	61339	61935	62532	17157	17753	16829	17145	17460	17776	18092	18408	18135	17863	17590	17317	17045	17668	18292	18915	19538	20162	20376	20591	20806	21021	21235	22718	24201	25683	27166	28649	29210	29770	30331	30892	31453	32964	34475	35986	37498	39009	40512	42015	43518	224498	226001	227396	228791	230186	231581	232977	233981	234986	235991	236995	238000	238308	238616	238924	239232	239540	239771	240002	240233	240464	240695	240695	240695	240695	240695	240695	240695	240695	240695	240695	240695	240695	240695	240695	240695	240695	240695	240695	240695	Healthcare	14292.5	14292.5	14292.5	13078.4	11864.3	10650.2	9436.0999999999858	8222	8423	8624	8825	9026	9227	9179.2000000000007	9131.4	9083.6	9035.7999999999902	8988	8863.2999999999902	8738.6	8613.9	8489.2000000000007	8364.5	8961.1	9557.7000000000007	10154.29999999999	10750.9	11347.5	11663.3	11979.1	12294.9	12610.7	12926.5	12653.9	12381.3	12108.7	11836.1	11563.5	12186.9	12810.3	13433.7	14057.1	14680.5	14895.2	15109.9	15324.6	15539.3	15754	17236.7	18719.400000000001	20202.09999999998	21684.799999999999	23167.5	23728.3	24289.1	24849.9	25410.7	25971.5	27482.7	28993.9	30505.1	32016.3	33527.5	35030.5	36533.5	38036.5	39539.5	41042.5	42437.7	43832.9	45228.1	46623.3	48018.5	49023.199999999997	50027.9	51032.6	52037.3	53042	53350	53658	53966	54274	54582	54812.9	55043.8	55274.7	55505.599999999999	55736.5	55736.5	55736.5	55736.5	55736.5	55736.5	55736.5	55736.5	55736.5	55736.5	55736.5	55736.5	55736.5	55736.5	55736.5	55736.5	55736.5	55736.5	55736.5	Revenues	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	106921	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Expenditures	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	2061	2062	2063	2064	2065	2066	2067	2068	2069	2070	2071	2072	2073	2074	2075	2076	2077	2078	2079	2080	2081	2082	2083	2084	2085	2086	2087	2088	2089	2090	2091	2092	2093	2094	2095	2096	2097	2098	2099	2100	732.80280999999945	743.3519969999993	753.99746899999946	763.84979899999996	776.28492300000005	789.40470900000003	801.51547200000005	813.11457800000005	823.64741199999946	834.890762	845.52364999999998	855.72490100000005	863.8965299999993	870.15040599999998	875.68462199999999	880.64642399999946	883.79047100000071	890.10873100000083	894.88764299999946	899.78640000000053	903.06764699999917	905.67805500000054	905.90143999999998	909.20351800000003	911.59649000000002	916.23858800000005	921.66884100000004	928.63587399999994	938.95032899999944	947.63572599999998	957.15198199999998	963.83158399999945	971.039402	977.07460400000002	981.68174500000055	985.17608900000005	987.31280399999946	990.10680300000001	993.55226699999889	995.50254699999948	997.01983399999995	998.41854899999998	999.62042099999996	999.41421299999945	999.02773999999999	998.48966299999938	995.477439	992.81873599999994	986.87893999999994	980.08128799999997	970.75021599999945	960.76163599999938	951.39620699999932	940.76326699999947	931.65021899999931	920.51570200000003	911.54359299999999	900.83436399999948	892.26617299999998	885.42969499999947	877.86797799999931	873.36578999999949	869.58111299999996	866.14615899999944	863.77646500000003	859.64870699999994	855.50455599999998	851.79880500000058	848.980054	845.47650599999997	842.99060899999949	839.68823999999995	838.07344900000055	834.18267200000003	831.92865099999949	829.81564799999944	827.311376	823.94596099999944	821.16599999999949	818.13650199999938	815.78394100000071	812.54093599999999	808.114102	806.21039299999995	803.04473599999994	798.11855300000002	795.05707799999948	791.08976900000005	Revenues	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	2061	2062	2063	2064	2065	2066	2067	2068	2069	2070	2071	2072	2073	2074	2075	2076	2077	2078	2079	2080	2081	2082	2083	2084	2085	2086	2087	2088	2089	2090	2091	2092	2093	2094	2095	2096	2097	2098	2099	2100	784.693219	776.46030199999996	768.86891099999946	762.23980900000004	755.61070700000005	748.76776299999949	742.56634499999996	736.68569000000002	732.30192899999918	728.02508899999998	725.56590599999947	723.85516999999925	722.99980200000005	722.78596000000005	721.60982899999999	720.86138199999948	718.50911999999948	715.408411	711.02464999999938	707.92394100000001	704.28862700000002	701.29483900000071	697.76644599999997	693.91728999999918	688.78508200000044	683.22519	676.80993000000001	667.82856599999946	658.63336000000004	649.33123299999932	640.13602699999944	630.94082099999946	622.38714099999947	614.04730300000006	607.20435899999995	601.21678300000053	596.08457500000054	590.41776199999947	585.92707999999948	581.00871400000005	575.66266399999915	571.81350799999996	567.53666799999917	563.79443300000071	560.26603999999998	556.52380500000004	553.42309599999999	550.00162399999931	548.50473000000045	547.43551999999931	546.580152	545.83170500000006	544.86941599999932	543.80020599999932	542.83791699999915	541.34102299999893	539.41644499999938	538.02647200000001	535.46036799999945	532.46657999999945	529.36587099999997	524.66134699999998	520.06374400000004	515.25229899999931	511.08238	507.66090800000001	503.91867299999973	500.60412200000002	497.71725499999968	494.50962500000031	491.83659999999952	488.9497329999997	486.91823399999947	484.67289300000022	482.53447299999999	481.0375789999996	479.113001	477.188423	476.119213	474.51539799999972	473.76695099999972	472.59082000000001	471.62853099999973	470.45240000000001	469.38318999999967	467.99321699999939	466.92400699999968	465.96171799999951	Revenues (with growth of productivity)	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	2061	2062	2063	2064	2065	2066	2067	2068	2069	2070	2071	2072	2073	2074	2075	2076	2077	2078	2079	2080	2081	2082	2083	2084	2085	2086	2087	2088	2089	2090	2091	2092	2093	2094	2095	2096	2097	2098	2099	2100	784.693219	783.84443947201999	783.56233426841754	784.19397747571304	784.76676908094316	785.05532716675998	785.95741212534017	787.14838940532195	789.90557828172496	792.76044743393697	797.59628150615174	803.28296904066758	809.96393638043799	817.42485174330204	823.85578335809782	830.82803005267658	835.99232498311449	840.30059774551648	843.09383429382945	847.400041914643	851.06588476897502	855.50740859632504	859.29807466440775	862.68469135925284	864.44773440841448	865.62442732028308	865.65129012528018	862.28707382373602	858.50184617325101	854.42594559893996	850.33690895390532	846.09282446392046	842.55958183600103	839.17485889478348	837.71471071365545	837.34220572553488	838.08949232057284	838.01646503562449	839.55148295314405	840.42126748165117	840.60714379672538	842.92716330658845	844.57882770046808	846.98880983639299	849.69255617484998	852.04373169066798	855.35430382115999	858.15030765080553	863.95354910629396	870.46961139853147	877.37473400074055	884.5057293067581	891.34318556834558	898.05412170567547	904.990339653663	911.07752357282254	916.47200045368254	922.80361757456399	927.13633460419658	930.72043484594303	934.10018537826454	934.60309578649253	935.22336597721301	935.38270196634699	936.63618078202433	939.21359192662703	941.15623497154695	943.85725551601945	947.33857079546544	950.18440231842305	954.03567946563498	957.45553028018253	962.54504395961305	967.21802260349602	972.10823041055255	978.30867617731553	983.66106404820005	989.02677600188758	996.19528772514695	1002.28149283558	1010.21726997467	1017.292712267571	1024.8760563472811	1032.0425213398	1039.48938834111	1046.267444013858	1053.804339233239	1061.6335673506201	Low (CZSO)	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	2061	2062	2063	2064	2065	2066	2067	2068	2069	2070	2071	2072	2073	2074	2075	2076	2077	2078	2079	2080	2081	2082	2083	2084	2085	2086	2087	2088	2089	2090	2091	2092	2093	2094	2095	2096	2097	2098	2099	2100	2101	10514	10514	10506	10495	10488	10474	10460	10436	10420	10397	10374	10340	10306	10271	10230	10194	10143	10107	10057	10015	9967	9919	9870	9821	9768	9716	9662	9619	9574	9520	9466	9411	9359	9303	9251	9198	9145	9084	9031	8976	8912	8851	8788	8726	8652	8586	8521	8451	8378	8301	8232	8155	8079	8007	7930	7856	7782	7713	7637	7568	7497	7438	7373	7309	7245	7191	7129	7071	7015	6967	6911	6857	6812	6761	6714	6666	6615	6567	6527	6480	6434	6398	6352	6313	6264	6229	6186	6131	6095	Middle (CZSO)	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	2061	2062	2063	2064	2065	2066	2067	2068	2069	2070	2071	2072	2073	2074	2075	2076	2077	2078	2079	2080	2081	2082	2083	2084	2085	2086	2087	2088	2089	2090	2091	2092	2093	2094	2095	2096	2097	2098	2099	2100	2101	10514	10523	10528	10531	10538	10539	10542	10538	10532	10521	10512	10501	10489	10474	10457	10444	10415	10398	10366	10348	10320	10301	10267	10245	10209	10183	10158	10122	10099	10070	10044	10008	9976	9943	9911	9882	9849	9811	9784	9748	9702	9665	9623	9579	9535	9489	9437	9387	9338	9288	9231	9174	9118	9059	9008	8947	8893	8836	8778	8725	8672	8619	8570	8522	8481	8437	8389	8346	8308	8267	8233	8191	8162	8123	8088	8062	8028	7991	7965	7932	7910	7881	7849	7827	7802	7765	7742	7715	7687	High (CZSO)	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	2061	2062	2063	2064	2065	2066	2067	2068	2069	2070	2071	2072	2073	2074	2075	2076	2077	2078	2079	2080	2081	2082	2083	2084	2085	2086	2087	2088	2089	2090	2091	2092	2093	2094	2095	2096	2097	2098	2099	2100	2101	10514	10535	10552	10568	10582	10597	10611	10626	10633	10639	10650	10652	10662	10660	10660	10656	10660	10656	10652	10649	10638	10635	10623	10614	10606	10598	10592	10582	10570	10558	10553	10538	10525	10516	10501	10484	10475	10457	10443	10423	10407	10382	10361	10336	10309	10281	10250	10224	10186	10149	10116	10076	10037	9999	9957	9920	9873	9830	9792	9751	9713	9672	9640	9604	9572	9542	9507	9480	9451	9423	9397	9375	9353	9326	9311	9284	9267	9251	9235	9218	9201	9191	9173	9161	9142	9129	9112	9101	9085	Extrapolation	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	2061	2062	2063	2064	2065	2066	2067	2068	2069	2070	2071	2072	2073	2074	2075	2076	2077	2078	2079	2080	2081	2082	2083	2084	2085	2086	2087	2088	2089	2090	2091	2092	2093	2094	2095	2096	2097	2098	2099	2100	2101	10514	10531	10537	10536	10524	10508	10488	10465	10438	10408	10375	10339	10298	10249	10192	10135	10076	10014	9950	9882	9813	9741	9667	9594	9521	9445	9368	9291	9219	9149	9081	9012	8941	8868	8794	8720	8642	8561	8478	8396	8313	8230	8146	8061	7971	7878	7785	7696	7607	7516	7422	7328	7236	7145	7057	6973	6891	6816	6741	6668	6594	6523	6457	6390	6325	6261	6197	6131	6062	5993	5927	5867	5810	5753	5695	5639	5584	5530	5477	5422	5363	5304	5244	5187	5128	5068	5007	4948	4892	