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Pension reforms in CEE countries
• Economic and social transition:

– Reduced employment and rising unemployment in early 1990s
– Rising costs of pension systems, widespread early retirement
– Demographic change: sharp drop in fertility rates causing fast population 

ageing in the future

• Pension reforms:
– Changes in the PAYG pillar: from parametric reforms (rising retirement 

age, lower indexation or accrual rates) to paradigmatic reforms: 
introducing NDC schemes 

– Changes in pension financing: introducing multi-pillar schemes



Selected features of pension systems in 8 CEE countries
Public 

pension
scheme

Retirement age

Mandatory
funded

contributions
(iniital)

Enactment
date Who participates

Bulgaria DB 60/55   63/60 
 65 + life exp 2%  5% 2002 Mandatory for all workers 

<42

Estonia DB 60/55   63 
 65 + life exp 6% (4% +2%) 2002 Mandatory for new 

entrants

Latvia
Notional
accounts

60/55   62
 65 2%  8% 2001

Mandatory for new and 
workers < 30, voluntary 

for 30-50

Lithuania DB 60/55   62.5/60
 65 2.5%  5.5% 2004 Voluntary for current and 

new workers

Hungary DB 60/55   62
 65 6%  8% 1998 Mandatory for new

entrants

Poland
Notional 
accounts

65/60  (60/55) 
67/67  60/65 7.3% 1999

Mandatory for new and 
workers < 30, voluntary 

for 30-50

Romania DB
62/57  65/63 

(discussion to 
equalise)

2%  3% 2008
Mandatory for new and 
workers < 35, voluntary 

for 36-45

Slovakia Points 60/53-57  
62/62 + life exp 9% 2005 Mandatory for born after 

1983
Source: A.Schwarz and O.Arias, The Inverting Pyramid (2014) with updates



Evolution of legal retirement age: convergence
and equalisation

Source: Ageing Report 2018
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CEE countries finance social protection mainly 
from contributions

Sources of financing social protection 
in 2016

Social
contributions

General 
government

contributions

Other
receipts

EU28 54,5 40,4 5,1
RO 69,8 29,3 0,8
LT 75,6 23,6 0,8
HU 69,5 30,5 0,0
PL 67,2 18,9 13,9
SI 68,2 30,6 1,2
SK 68,2 28,9 2,9
EE 78,9 21,0 0,1
CZ 73,9 24,7 1,4
LV 57,3 42,1 0,6
HR 58,7 38,5 2,8
BG 52,1 46,3 1,6

Change in financing distirubiton
between 2005 and 2016
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Old-age pension expenditure important part of 
the social protection system in CEE

Source: ESSPROS database


		Share of pension expenditure in total social protection expenditure in 2016

		Old-age pension expenditure as percentage of GDP, 2005, 2009 and 2016
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2005	

EU-28	BG	CZ	EE	HR	LV	LT	HU	PL	RO	SI	SK	5.4	5.7	4.0999999999999996	6.1271063629412117	5.0999999999999996	5	6.1	6.6	4.9000000000000004	6.3	5.5	2009	

EU-28	BG	CZ	EE	HR	LV	LT	HU	PL	RO	SI	SK	9.1	6.2	6.6	5.9	6.1449650222105925	7.1	7.3	6.7	6.8	7.1	5.9	5.8	2016	

EU-28	BG	CZ	EE	HR	LV	LT	HU	PL	RO	SI	SK	9.6999999999999993	6.5	6.9	4.9000000000000004	5.6561003810485113	6.6	5.4	7	8	6.7	6.7	6.3	







At risk of poverty rate of people 65+ in CESE 
countries

18.3 18.4 19.1 18.9 17.9 16.0 15.9 14.5 13.7 13.7 14.1 14.6 15.0

19.9
23.9

33.8

39.3

32.2 31.2
28.2 27.9

22.6

31.7

24.3

32.0 BG

5.3 5.9 5.5 7.4 7.2 6.8 6.6 6.0 5.8 7.0 7.4 8.1
10.7 CZ

20.3
25.1

33.2

39.0

33.9

15.1
13.1

17.2

24.4

32.6
35.8

40.2 41.2 EE

21.1

30.4

35.6

52.0
47.6

17.2

9.1
13.9

17.6

27.6

34.6
38.1 39.9 LV

17.0

22.0

29.8 31.0

23.9

9.6 9.7

18.7 19.4 20.1

25.0
27.7

33.4 LT

6.5
9.4

6.1 4.3 4.6 4.1 4.9 6.3 4.6 4.5 4.6
6.8

9.1 HU7.3 7.8 7.8
11.7

14.4 14.2 14.7 14.0 12.3 11.7 12.1 12.8 13.8 PL

29.4
26.5

21.4
17.6

14.8 14.4 14.5 15.7
19.4 19.1 20.0 RO20.3 19.9 19.4 21.3 20.0 20.2 20.9 19.6 20.5

17.1 17.2 17.6 16.4 SI

7.1 8.5 8.5 9.9 10.8
7.7 6.3 7.8 6.0 6.2 5.6 5.7 6.9 SK

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

European Union Bulgaria Czechia Estonia
Latvia Lithuania Hungary Poland
Romania Slovenia Slovakia

Source: EU-SILC (Eurostat)



Old-age dependency rate
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Changes in funded DC schemes after 2008

Reversals

Bulgaria No change in contribution level. 
From 2015, Funded scheme opt-out and opt-in system, but no significant impact on participation. 

Estonia

Temporary reduction with off-set. 
6% contribution rate cut to 0% between June 2009 and January 2011 and shifted to PAYG. Gradual 
increase from 2011. Rate set at 3% in January 2011 and 6% in January 2012.  In 2014-2017 at 8% 
(2+6) to offset missed contributions. An optional increase of employee contribution to 3% in 2014-
2017 (18% of insured followed this option). 
Considerations to make the funded scheme voluntary

Latvia Partial reduction.
8% contribution rate reduced to 2% in May 2009. Rates increased to 4% from 2013

Lithuania

Partial reduction.
5.5% contribution rate reduced to 2% in July 2009. Rates further lowered to 1.5% in January 2012 
and 2.5% in 2013. Change to 3% (2%+ 1%) January 2014, voluntary participation. Additional 
contribution at 2% in 2016-2019. From 2020 the part of social insurance contribution will increase to 
3.5 percent (3.5%+2%+2%). More than 400,000 participate according to the two-percent scheme and 
the same number according to the two percent + two percent + two percent scheme. About 25,000 
have chosen to terminate pension accumulation in the private pension funds



Changes in funded DC schemes after 2008

Reversals

Hungary Permanent reversal.
Contribution rate reduced to 0% in January 2011 assets transferred to the mandatory PAYG system.

Poland

Permanent reduction and partial reversal.
Contribution rate reduced to 2.3% in May 2011. From February 2014 contribution at 2.92%, in 
February 2014 assets invested in government bonds transferred to PAYG scheme and redeemed. In 
2014 system made opt-out and opt-in in specified time slots. Assets from FF transferred gradually to 
PAYG 10 years prior to retirement. 
2019 – proposal to transfer FF savings to voluntary accounts (with 15% fee) – default or NDC 
account, introduction of employer-based employee capital plans (PPKs) from July. 2019, financed 
from additional contributions of employees and employers

Romania

Temporary reduction.
Slowing the planned increase path of contribution rate from 2% to 6%. Rate froze at 2%, started to 
increase from 2011 at annual rate of 0,5pp to 5% in 2015, then 5.1% in 2016 and 6% from 2017 
onwards
Discussion to reduce the FF contribution to 1%

Slovakia Permanent reduction.
9% contribution reduced to 4% in 2013. Funded scheme opt-out and opt-in system.



IS IT ABOUT THE PERFORMANCE, FEES 
OR FISCAL ISSUES?



Fees
40-years charge ratio for average fees in CESE countries, % of accumulated assets

Source: (Han & Stańko, 2018; Ionescu & Robles, 2014)

2008 2012/2013 2018
Bulgaria 26.51% 26.51% 21.5%
Croatia 22.21% 11.74% n.a
Estonia n.a. 31.56% n.a
Hungary 22.57% 5.93% n.a
Latvia n.a. 39.59% n.a
Lithuania n.a. 22.72% n.a
Poland 18.74% 14.35% 13.8%
Romania n.a. 16.10% n.a.
Slovakia 19.03% 19.17% 19.0%



Investment 
returns in CEE 
funded pension
pillars (end of 

2013)

Country Type of funds Calculated Duration
since accumulated till 2012 average p.a. (in years)

Bulgaria mandatory pfs 1.07.2004 -17,67 -2,06 9,33           
Estonia all funds 2.07.2002 -1,01 -0,10 10,50         

conservative 2.07.2002 -9,14 -0,91 10,50         
balanced 2.07.2002 -9,62 -0,96 10,50         
progressive 2.07.2002 3,52 0,33 10,50         
aggressive 1.01.2010 4,92 1,61 3,00           

Latvia conservative 7.01.2003 -11,54 -1,22 10,00         
balanced 7.01.2003 -15,29 -1,65 10,00         
aggressive 7.01.2003 -16,22 -1,75 10,00         

Lithuania conservative 15.06.2004 -7,56 -0,84 9,38           
stable 15.06.2004 0,03 0,00 9,38           
balanced 15.06.2004 -1,99 -0,21 9,38           
aggressive 15.06.2004 -7,72 -0,85 9,38           

Hungary classic 1.01.1998 n/appl. 3,39 7,25           
conservative 22.03.2005 35,66 2,05 15,00         
balanced 22.03.2005 28,73 1,70 15,00         
growth 22.03.2005 11,81 0,75 15,00         

Poland mandatory pfs 1.09.1999 110,48 5,74 13,33         
Romania mandatory pfs 21.05.2008 29,80 5,97 4,50           
Slovak Rep. conservative 22.03.2005 -3,21 -0,42 7,75           

balanced 22.03.2005 -10,33 -1,40 7,75           
aggressive 22.03.2005 -11,96 -1,63 7,75           
indexed 2.04.2012 1,31 1,75 0,75           

Real rate of return (%)



Transition costs
• Transition costs gradually increasing due to the increased contributions

and/or higher coverage of the mandatory pension system due to the new
entrants (BG, EE, RO)

• Reversals/reductions led to temporary (EE) or permanent decline of transition
costs:
– 2009: LV, LT
– 2010: EE, BG
– 2011: HU, PL
– 2013: SK

Source: Bielawska et al. (2018) with updates


multivariate

		country		gg deficit		gg debt 		transition cost		year		gg spending		social spending		employment rate		BG		EE		LV		LT		HU		PL		RO		SK

		BG		-0.5		72.5				2000		41.3				51.5		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		BG		1.1		66.0				2001		40.6				50.7		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		BG		-1.2		52.4				2002		39.6				51.1		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		BG		-0.4		44.4				2003		39.1				53.1		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		BG		1.9		37.0				2004		38.6				55.1		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		BG		1.0		27.5		0.7		2005		37.3		7.6		55.8		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		BG		1.9		21.6		0.8		2006		34.4		7.2		58.6		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		BG		1.2		17.2		1.1		2007		39.2		6.9		61.7		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		BG		1.7		13.7		1.1		2008		38.4		7.0		64.0		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		BG		-4.3		14.6		1.1		2009		41.4		8.8		62.6		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		BG		-3.1		16.2		1.0		2010		37.4		9.2		59.7		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		BG		-2.0		16.3		1.1		2011		35.6		8.7		58.4		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		EE		-0.2		5.1		0.0		2000		36.1		6.6		60.3		0		1		0.0		0.0		0.0		0.0		0.0		0.0		0.9105784578

		EE		-0.1		4.8		0.0		2001		34.8		5.9		60.8		0		1		0.0		0.0		0.0		0.0		0.0		0.0

		EE		0.3		5.7		0.0		2002		35.8		5.9		61.7		0		1		0.0		0.0		0.0		0.0		0.0		0.0

		EE		1.7		5.6		0.4		2003		34.8		5.9		62.3		0		1		0.0		0.0		0.0		0.0		0.0		0.0

		EE		1.6		5.0		0.6		2004		34.0		6.0		62.9		0		1		0.0		0.0		0.0		0.0		0.0		0.0

		EE		1.6		4.6		0.7		2005		33.6		5.9		64.4		0		1		0.0		0.0		0.0		0.0		0.0		0.0

		EE		2.5		4.4		0.7		2006		33.6		5.9		68.1		0		1		0.0		0.0		0.0		0.0		0.0		0.0

		EE		2.4		3.7		0.8		2007		34.0		5.8		69.4		0		1		0.0		0.0		0.0		0.0		0.0		0.0

		EE		-2.9		4.5		0.5		2008		39.7		7.1		69.8		0		1		0.0		0.0		0.0		0.0		0.0		0.0

		EE		-2.0		7.1		1.1		2009		44.7		9.0		63.5		0		1		0.0		0.0		0.0		0.0		0.0		0.0

		EE		0.2		6.7		0.1		2010		40.5		8.9		61.0		0		1		0.0		0.0		0.0		0.0		0.0		0.0

		EE		1.1		6.1		0.4		2011		37.5		8.0		65.1		0		1		0.0		0.0		0.0		0.0		0.0		0.0

		LV		-2.8		12.4		0.0		2000		37.6		9.6		57.4		0		0.0		1		0.0		0.0		0.0		0.0		0.0		0.3912007236

		LV		-2.0		14.1		0.1		2001		35.0		8.7		58.9		0		0.0		1		0.0		0.0		0.0		0.0		0.0

		LV		-2.3		13.6		0.2		2002		36.0		8.3		60.5		0		0.0		1		0.0		0.0		0.0		0.0		0.0

		LV		-1.6		14.7		0.4		2003		34.9		7.5		61.7		0		0.0		1		0.0		0.0		0.0		0.0		0.0

		LV		-1.0		15.0		0.4		2004		35.9		6.9		62.2		0		0.0		1		0.0		0.0		0.0		0.0		0.0

		LV		-0.4		12.5		0.6		2005		35.8		6.4		63.3		0		0.0		1		0.0		0.0		0.0		0.0		0.0

		LV		-0.5		10.7		0.7		2006		38.3		6.2		66.3		0		0.0		1		0.0		0.0		0.0		0.0		0.0

		LV		-0.4		9.0		1.0		2007		36.0		5.3		68.3		0		0.0		1		0.0		0.0		0.0		0.0		0.0

		LV		-4.2		19.8		1.1		2008		39.1		6.0		68.6		0		0.0		1		0.0		0.0		0.0		0.0		0.0

		LV		-9.8		36.9		0.1		2009		43.7		8.4		60.9		0		0.0		1		0.0		0.0		0.0		0.0		0.0

		LV		-8.1		44.4		0.1		2010		43.4		10.0		59.3		0		0.0		1		0.0		0.0		0.0		0.0		0.0

		LV		-3.4		41.9		0.1		2011		38.4		8.6		60.8		0		0.0		1		0.0		0.0		0.0		0.0		0.0

		LT		-3.2		23.6		0.0		2000		39.8		7.8		59.6		0		0.0		0.0		1		0.0		0.0		0.0		0.0		0.9821496927

		LT		-3.5		23.0		0.0		2001		37.5		7.2		58.1		0		0.0		0.0		1		0.0		0.0		0.0		0.0

		LT		-1.9		22.2		0.0		2002		35.4		6.9		60.6		0		0.0		0.0		1		0.0		0.0		0.0		0.0

		LT		-1.3		21.0		0.0		2003		33.8		6.7		62.8		0		0.0		0.0		1		0.0		0.0		0.0		0.0

		LT		-1.5		19.3		0.3		2004		34.0		6.6		61.4		0		0.0		0.0		1		0.0		0.0		0.0		0.0

		LT		-0.5		18.3		0.4		2005		34.0		6.5		62.6		0		0.0		0.0		1		0.0		0.0		0.0		0.0

		LT		-0.4		17.9		0.6		2006		34.2		6.3		63.6		0		0.0		0.0		1		0.0		0.0		0.0		0.0

		LT		-1.0		16.8		0.9		2007		35.3		6.6		64.9		0		0.0		0.0		1		0.0		0.0		0.0		0.0

		LT		-3.3		15.5		1.1		2008		37.9		7.4		64.3		0		0.0		0.0		1		0.0		0.0		0.0		0.0

		LT		-9.4		29.3		0.6		2009		44.9		9.6		60.1		0		0.0		0.0		1		0.0		0.0		0.0		0.0

		LT		-7.2		37.8		0.3		2010		42.3		8.5		57.6		0		0.0		0.0		1		0.0		0.0		0.0		0.0

		LT		-5.5		38.3		0.4		2011		38.7		7.7		60.2		0		0.0		0.0		1		0.0		0.0		0.0		0.0

		HU		-3.0		56.1		0.5		2000		47.8		8.7		55.9		0		0.0		0.0		0.0		1		0.0		0.0		0.0		0.4395119053

		HU		-4.1		52.7		0.5		2001		47.8		8.7		56.1		0		0.0		0.0		0.0		1		0.0		0.0		0.0

		HU		-9.0		55.9		0.5		2002		51.5		8.9		56.2		0		0.0		0.0		0.0		1		0.0		0.0		0.0

		HU		-7.3		58.6		0.7		2003		49.7		9.2		57.0		0		0.0		0.0		0.0		1		0.0		0.0		0.0

		HU		-6.5		59.5		0.8		2004		49.1		9.3		56.6		0		0.0		0.0		0.0		1		0.0		0.0		0.0

		HU		-7.9		61.7		1.0		2005		50.1		9.8		56.9		0		0.0		0.0		0.0		1		0.0		0.0		0.0

		HU		-9.4		65.9		1.0		2006		52.2		10.0		57.3		0		0.0		0.0		0.0		1		0.0		0.0		0.0

		HU		-5.1		67.0		1.2		2007		50.7		10.5		57.3		0		0.0		0.0		0.0		1		0.0		0.0		0.0

		HU		-3.7		73.0		1.2		2008		49.2		11.0		56.7		0		0.0		0.0		0.0		1		0.0		0.0		0.0

		HU		-4.6		79.8		1.4		2009		51.4		12.0		55.4		0		0.0		0.0		0.0		1		0.0		0.0		0.0

		HU		-4.4		82.2		1.1		2010		50.0		11.0		55.4		0		0.0		0.0		0.0		1		0.0		0.0		0.0

		HU		4.3		82.1		0.0		2011		50.0		11.1		55.8		0		0.0		0.0		0.0		1		0.0		0.0		0.0

		PL		-3.0		36.8		1.0		2000		41.1		12.6		55.1		0		0.0		0.0		0.0		0.0		1		0.0		0.0		0.1567317133

		PL		-5.3		37.6		1.1		2001		43.8		13.6		53.7		0		0.0		0.0		0.0		0.0		1		0.0		0.0

		PL		-5.0		42.2		1.2		2002		44.3		13.7		51.7		0		0.0		0.0		0.0		0.0		1		0.0		0.0

		PL		-6.2		47.1		1.2		2003		44.7		13.8		51.4		0		0.0		0.0		0.0		0.0		1		0.0		0.0

		PL		-5.4		45.7		1.1		2004		42.6		13.3		51.4		0		0.0		0.0		0.0		0.0		1		0.0		0.0

		PL		-4.1		47.1		1.3		2005		43.4		12.7		52.8		0		0.0		0.0		0.0		0.0		1		0.0		0.0

		PL		-3.6		47.7		1.4		2006		43.9		12.5		54.5		0		0.0		0.0		0.0		0.0		1		0.0		0.0

		PL		-1.9		45.0		1.4		2007		42.2		11.6		57.0		0		0.0		0.0		0.0		0.0		1		0.0		0.0

		PL		-3.7		47.1		1.6		2008		43.2		11.6		59.2		0		0.0		0.0		0.0		0.0		1		0.0		0.0

		PL		-7.4		50.9		1.6		2009		44.6		11.9		59.3		0		0.0		0.0		0.0		0.0		1		0.0		0.0

		PL		-7.9		54.9		1.6		2010		45.4		12.0		58.9		0		0.0		0.0		0.0		0.0		1		0.0		0.0

		PL		-5.0		56.2		1.0		2011		43.4		11.6		59.3		0		0.0		0.0		0.0		0.0		1		0.0		0.0

		RO		-4.7		22.5		0.0		2000		38.6		6.1		7.5		0		0.0		0.0		0.0		0.0		0.0		1		0.0		0.7866392369

		RO		-3.5		25.7		0.0		2001		36.2		6.2		7.4		0		0.0		0.0		0.0		0.0		0.0		1		0.0

		RO		-2.0		24.9		0.0		2002		35.0		6.7		7.4		0		0.0		0.0		0.0		0.0		0.0		1		0.0

		RO		-1.5		21.5		0.0		2003		33.5		6.0		7.3		0		0.0		0.0		0.0		0.0		0.0		1		0.0

		RO		-1.2		18.7		0.0		2004		33.6		6.2		7.4		0		0.0		0.0		0.0		0.0		0.0		1		0.0

		RO		-1.2		15.8		0.0		2005		33.6		6.2		7.5		0		0.0		0.0		0.0		0.0		0.0		1		0.0

		RO		-2.2		12.4		0.0		2006		35.5		6.0		7.4		0		0.0		0.0		0.0		0.0		0.0		1		0.0

		RO		-2.9		12.8		0.0		2007		38.2		6.4		7.3		0		0.0		0.0		0.0		0.0		0.0		1		0.0

		RO		-5.7		13.4		0.2		2008		39.3		7.6		7.2		0		0.0		0.0		0.0		0.0		0.0		1		0.0

		RO		-9.0		23.6		0.3		2009		41.1		9.4		8.5		0		0.0		0.0		0.0		0.0		0.0		1		0.0

		RO		-6.8		30.5		0.3		2010		40.1		9.4		8.4		0		0.0		0.0		0.0		0.0		0.0		1		0.0

		RO		-5.5		34.7		0.4		2011		39.5		9.2		8.3		0		0.0		0.0		0.0		0.0		0.0		1		0.0

		SK		-12.3		50.3		0.0		2000		52.1		64.2		56.3		0		0.0		0.0		0.0		0.0		0.0		0.0		1		0.7469453037

		SK		-6.5		48.9		0.0		2001		44.5		63.3		56.7		0		0.0		0.0		0.0		0.0		0.0		0.0		1

		SK		-8.2		43.4		0.0		2002		45.1		58.6		56.5		0		0.0		0.0		0.0		0.0		0.0		0.0		1

		SK		-2.8		42.4		0.0		2003		40.1		58.7		57.9		0		0.0		0.0		0.0		0.0		0.0		0.0		1

		SK		-2.4		41.5		0.0		2004		37.7		58.7		56.7		0		0.0		0.0		0.0		0.0		0.0		0.0		1

		SK		-2.8		34.2		0.6		2005		38.0		57.6		57.7		0		0.0		0.0		0.0		0.0		0.0		0.0		1

		SK		-3.2		30.5		1.1		2006		36.5		58.8		59.4		0		0.0		0.0		0.0		0.0		0.0		0.0		1

		SK		-1.8		29.6		1.2		2007		34.2		58.8		60.7		0		0.0		0.0		0.0		0.0		0.0		0.0		1

		SK		-2.1		27.9		1.2		2008		34.9		59.0		62.3		0		0.0		0.0		0.0		0.0		0.0		0.0		1

		SK		-8.0		35.6		1.2		2009		41.6		58.6		60.2		0		0.0		0.0		0.0		0.0		0.0		0.0		1

		SK		-7.7		41.0		1.2		2010		40.0		58.8		58.8		0		0.0		0.0		0.0		0.0		0.0		0.0		1

		SK		-4.9		43.4		1.2		2011		38.4		58.5		59.3		0		0.0		0.0		0.0		0.0		0.0		0.0		1





decomposition of transition

				2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		total								Sum of transition cost 2001 or reform start to 2012

		BG						0.6		0.5		0.6		0.7		0.8		1.1		1.1		1.1		1		0.9		0.9		1.3		1.1		1.3		1.3				14.3						PL		17.4				Poland 		2001-2015

		EE						0.0		0.4		0.6		0.7		0.7		0.8		0.5		1.1		0.1		0.4		0.9		1.4		1.8		1.9		2.0				13.2						BG (2002)		13.0				Bulgaria		2002-2015

		LV				0.1		0.2		0.4		0.4		0.6		0.7		1		1.1		0.1		0.1		0.1		0.1		0.5		0.5		0.8		1.1				7.8						EE (2003)		11.2				Estonia		2002-2015

		LT										0.3		0.4		0.6		0.9		1.1		0.6		0.3		0.4		0.4		0.4		0.5		0.5		0.8				7.2						SK (2005)		10.7				Slovakia		2005-2015

		HU		0.5		0.5		0.5		0.7		0.8		1		1		1.2		1.2		1.4		1.1																9.9						HU 		9.9				Hungary		2001-2010

		PL		1.0		1.1		1.2		1.2		1.1		1.3		1.4		1.4		1.6		1.6		1.6		1.0		0.5		0.7		0.5		0.2		0.2		0.2		17.6						LV		6.7				Latvia		2001-2015

		RO																		0.2		0.3		0.3		0.4		0.5		0.7		1		1.2		1.3				5.9						LT (2004)		6.4				Lithuania		2004-2015

		SK												0.6		1.1		1.2		1.2		1.2		1.2		1.2		1.1		0.6		0.6		0.6		0.7				11.4						RO(2008)		4.6				Romania		2008-2015

		HR						0.9		1.1		1.1		1.2		1.2		1.2		1.3		1.4		1.4		1.4		1.5		1.5		1.5		1.5		1.5		1.5		19.6

		OA expendiutre

		BG												6.6		6.4		6.1		6.4		7.3		7.7		7.2		7.1		7.6		7.9		7.8		6.5

		EE		5.9		5.4		5.4		5.4		5.5		5.3		5.3		5.1		6.1		7.8		7.6		6.7		6.5		6.5		6.5		7.1		4.9

		LV		8.3		7.6		7.2		6.4		5.8		5.4		5.1		4.5		5.1		7.5		9.2		7.9		7.6		7.5		7.2		7.2		6.6

		LT		6.6		6.1		5.8		5.6		5.5		5.4		5.2		5.9		6.3		8.3		7.3		6.6		6.8		6.4		6.7		6.6		5.4

		HU		6.9		6.9		7.4		7.4		7.3		7.7		7.8		8.2		8.7		8.8		8.9		9.1		9.7		9.6		9.1		8.7		7.0

		PL		6.6		7.1		7.2		7.2		6.9		6.6		6.7		6.3		6.4		6.8		6.9		6.9		7.4		7.9		7.9		8.0		8.0

		RO		5.2		5.3		5.7		5.1		5.3		5.2		5.1		5.5		6.4		7.9		7.9		7.8		7.5		7.3		7.3		7.2		6.7

		SK		6.0		6.0		6.1		6.2		6.0		6.1		5.9		5.8		5.6		6.7		6.6		6.6		6.8		7.0		7.3		7.3		6.3

		HR										6.3		6.1		5.9		5.6		5.6		6.1		5.9		5.9		6.0		6.2		6.0		5.8		5.7

		GG debt

		BG		72.5		66.0		52.4		44.4		37.0		27.5		21.6		17.2		13.7		14.6		16.2		16.3		18.5		17.1		27.0		26.7		29.6

		EE		5.1		4.8		5.7		5.6		5.0		4.6		4.4		3.7		4.5		7.1		6.7		6.1		9.8		9.9		10.4		9.7		9.2

		LV		12.4		14.1		13.6		14.7		15.0		12.5		10.7		9.0		19.8		36.9		44.4		41.9		40.6		39.1		40.8		36.4		40.3

		LT		23.6		23.0		22.2		21.0		19.3		18.3		17.9		16.8		15.5		29.3		37.8		38.3		40.5		38.8		40.7		42.7		39.9

		HU		56.1		52.7		55.9		58.6		59.5		61.7		65.9		67.0		73.0		79.8		82.2		82.1		79.8		76.8		76.2		75.3		75.9

		PL		36.8		37.6		42.2		47.1		45.7		47.1		47.7		45.0		47.1		50.9		54.9		56.2		55.6		56.0		50.5		51.1		54.2		50.6

		RO		22.5		25.7		24.9		21.5		18.7		15.8		12.4		12.8		13.4		23.6		30.5		34.7		37.9		38.0		39.8		38.4		37.3

		SK		50.3		48.9		43.4		42.4		41.5		34.2		30.5		29.6		27.9		35.6		41.0		43.4		52.4		55.0		53.9		52.9		51.8

		HR		35.5		36.5		36.6		38.1		40.3		41.2		38.6		37.2		39.0		48.3		57.3		63.8		69.4		80.4		84.0		83.7		80.2

		old-age savings decline				2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017

		BG				0		0		0		0		0		0.2		0.3		0		0		0		0.5		0.1		0		0		0.1		1.3

		EE				0.5		0		0		0		0.2		0		0.2		0		0		0.1		0.4		0.2		0.0		0.0		0.0		2.0

		LV				0.1		0.2		0.4		0.4		0.4		0.3		0.6		0		0		0		0.1		0.1		0.1		0.3		0		0.6

		LT				0.5		0.3		0.2		0.1		0.1		0.2		0		0		0		0.3		0.4		0		0.4		0		0.1		0.8

		HU				0		0		0		0.1		0		0		0		0		0		0		0		0		0.1		0.5		0.4		1.7

		PL				0		0		0		0.3		0.3		0		0.4		0		0		0		0		0		0		0		0		0		0.1632258716

		RO				0		0		0.6		0		0.1		0.1		0		0		0		0		0.1		0.3		0.2		0		0.1		0.5

		SK				0		0		0		0.2		0		0.2		0.1		0.2		0		0.1		0		0		0		0		0		0.7

						0		0		0		0		0.2		0.3		0.3		0.0		0.0		0.2		0.0		0.0		0.0		0.2		0.2		0.2

		gg debt decline (current taxes)

		BG				0.0		0.6		0.5		0.6		0.7		0.6		0.8		1.1		0.0		0.0		0.0		0.0		1.3		0.0		0.3		0.0

		EE				0.0		0.0		0.1		0.6		0.4		0.2		0.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.7		0.0

		LV				0.0		0.0		0.0		0.0		0.2		0.4		0.4		0.0		0.0		0.0		0.0		0.0		0.4		0.0		0.8		0.0

		LT				0.0		0.0		0.0		0.2		0.3		0.4		0.9		1.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		HU				0.5		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

		PL				0.0		0.0		0.0		0.8		0.0		0.0		1.0		0.0		0.0		0.0		0.0		0.5		0.0		0.0		0.0		0.0

		RO				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		1.1		0.8		0.0

		SK				0.0		0.0		0.0		0.0		0.6		0.9		0.9		1.0		0.0		0.0		0.0		0.0		0.0		0.6		0.6		0.0

						0.0		0.0		0.0		0.0		0.0		0.9		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		1.3

		gg debt contribution (residudal)

		BG				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.1		1.0		0.4		0.8		0.0		1.1		0.9		0.0

		EE				0.0		0.0		0.3		0.0		0.1		0.5		0.0		0.5		1.1		0.0		0.0		0.7		1.4		1.8		1.2		0.0

		LV				0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.1		0.1		0.1		0.0		0.0		0.0		0.2		0.0		0.5

		LT				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.6		0.0		0.0		0.4		0.0		0.5		0.4		0.0

		HU				0.0		0.5		0.7		0.7		1.0		1.0		1.2		1.2		1.4		1.1		0.0		0.0		0.0		0.0		0.0		0.0

		PL				1.1		1.2		1.2		0.0		1.0		1.4		0.0		1.6		1.6		1.6		1.0		0.0		0.7		0.5		0.2		0.2		0.0

		RO				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.3		0.3		0.3		0.2		0.5		1.0		0.0		0.0

		SK				0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.0		1.2		1.1		1.2		1.1		0.6		0.0		0.0		0.0

						0.0		0.9		1.1		1.1		1.0		0.0		0.0		1.3		1.4		1.2		1.4		1.5		1.5		1.3		1.0		0.0

						2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2009-2015

		BG		old-age savings		- 0		- 0		- 0		- 0		- 0		0.2		0.3		- 0		- 0		- 0		0.5		0.1		- 0		- 0		0.1		1.3				2.0		22.5

				taxes		- 0		0.6		0.5		0.6		0.7		0.6		0.8		1.1		- 0		- 0		- 0		- 0		1.3		- 0		0.3		- 0				1.6		18.0

				gg debt		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		1.1		1.0		0.4		0.8		- 0		1.1		0.9		0.0				5.3		59.6

		EE		old-age savings		- 0		- 0		- 0		- 0		0.2		- 0		0.2		- 0		- 0		0.1		0.4		0.2		- 0		- 0		- 0						0.7		8.9

				taxes		- 0		- 0		0.1		0.6		0.4		0.2		0.6		- 0		- 0		- 0		- 0		- 0		- 0		- 0		0.7		- 0				0.7		9.3

				gg debt		- 0		0.0		0.3		- 0		0.1		0.5		- 0		0.5		1.1		- 0		- 0		0.7		1.4		1.8		1.2		- 0				6.2		81.8

		LV		old-age savings		- 0		0.2		0.4		0.4		0.4		0.3		0.6		- 0		- 0		- 0		0.1		0.1		0.1		0.3		- 0		0.6				1.2		36.4

				taxes		- 0		- 0		- 0		- 0		0.2		0.4		0.4		- 0		- 0		- 0		- 0		- 0		0.4		- 0		0.8		- 0				1.2		36.4

				gg debt		- 0		- 0		- 0		- 0		- 0		- 0		- 0		1.1		0.1		0.1		- 0		- 0		- 0		0.2		- 0		0.5				0.9		27.3

		LT		old-age savings		- 0		- 0		- 0		0.1		0.1		0.2		- 0		- 0		- 0		0.3		0.4		- 0		0.4		- 0		0.1		0.8				2.0		51.3

				taxes		- 0		- 0		- 0		0.2		0.3		0.4		0.9		1.1		- 0		- 0		- 0		- 0		0.0		- 0		- 0		- 0				0.0		0.0

				gg debt		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		0.6		- 0		- 0		0.4		- 0		0.5		0.4		- 0				1.9		48.7

		HU		old-age savings		- 0		- 0		- 0		0.1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0

				taxes		0.5		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0

				gg debt		- 0		0.5		0.7		0.7		1.0		1.0		1.2		1.2		1.4		1.1		- 0		- 0		- 0		- 0		- 0		- 0				2.5		100.0

		PL		old-age savings		- 0		- 0		- 0		0.3		0.3		- 0		0.4		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		0.2		- 0		- 0

				taxes		- 0		- 0		- 0		0.8		- 0		- 0		1.0		- 0		- 0		- 0		- 0		0.5		- 0		- 0		- 0		- 0		- 0		0.5		8.0

				gg debt		1.1		1.2		1.2		- 0		1.0		1.4		- 0		1.6		1.6		1.6		1.0		- 0		0.7		0.5		0.2		0.2		- 0		5.8		92.0

		RO		old-age savings		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		0.1		0.3		0.2		- 0		0.1		0.5				1.2		21.2

				taxes		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		1.1		0.8				1.9		33.5

				gg debt		- 0		- 0		- 0		- 0		- 0		- 0		- 0		0.2		0.3		0.3		0.3		0.2		0.5		1.0		- 0		- 0				2.6		45.3

		SK		old-age savings		- 0		- 0		- 0		0.2		- 0		0.2		0.1		0.2		- 0		0.1		- 0		- 0		- 0		- 0		- 0		0.7				0.8		11.0

				taxes		- 0		- 0		- 0		- 0		0.6		0.9		0.9		1.0		- 0		- 0		- 0		- 0		- 0		0.6		0.6		- 0				1.2		16.5

				gg debt		- 0		- 0		- 0		- 0		- 0		- 0		0.2		- 0		1.2		1.1		1.2		1.1		0.6		- 0		- 0		- 0				5.3		72.5

		HR		old-age savings		- 0		- 0		- 0		- 0		0.2		0.3		0.3		- 0		- 0		0.2		0.0		- 0		- 0		0.2		0.2		0.2				0.8		6.7

				taxes		- 0		- 0		- 0		- 0		- 0		0.9		0.9		- 0		- 0		- 0		- 0		- 0		- 0		- 0		0.3		1.3				1.6		14.0

				gg debt		- 0		0.9		1.1		1.1		1.0		- 0		- 0		1.3		1.4		1.2		1.4		1.5		1.5		1.3		1.0		- 0				9.3		79.4

				old-age savings		taxes		gg debt

		BG (2005)		22.5		18.0		59.6

		EE (2003)		8.9		9.3		81.8

		LV(2001)		36.4		36.4		27.3

		LT (2004)		51.3		0.0		48.7

		HU (2001)		0.0		0.0		100.0

		PL (2001)		0.0		8.0		92.0

		RO(2008)		21.2		33.5		45.3

		SK (2005)		11.0		16.5		72.5

		HR(2002)		6.7		14.0		79.4



BG

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	0	0	0.19999999999999929	0.30000000000000071	0	0	0	0.5	0.10000000000000053	0	0	0.10000000000000053	taxes	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0.6	0.5	0.6	0.7	0.60000000000000075	0.79999999999999938	1.1000000000000001	0	0	0	0	1.3	0	0.30000000000000071	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	0	0	0	0	0	1.1000000000000001	1	0.4	0.79999999999999949	0	1.1000000000000001	0.8999999999999988	





old-age savings	BG (2005)	EE (2003)	LV(2001)	LT (2004)	HU (2001)	PL (2001)	RO(2008)	SK (2005)	22.471910112359566	8.9483721980167719	36.36363636363636	51.282051282051285	0	0	21.164021164021168	11.004126547455302	taxes	BG (2005)	EE (2003)	LV(2001)	LT (2004)	HU (2001)	PL (2001)	RO(2008)	SK (2005)	17.977528089887652	9.2552845977096663	36.363636363636374	1.423362852083534E-14	0	7.9734402431313498	33.509700176366849	16.506189821182943	gg debt	BG (2005)	EE (2003)	LV(2001)	LT (2004)	HU (2001)	PL (2001)	RO(2008)	SK (2005)	59.550561797752799	81.796343204273569	27.272727272727263	48.717948717948701	100	92.02655975686865	45.32627865961198	72.489683631361757	EE

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	0	0.20000000000000018	0	0.20000000000000018	0	0	5.3713981885469546E-2	0.42307347640207105	0.20000000000000018	0	0	0	taxes	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0.10000000000000053	0.58105991922855027	0.40000000000000036	0.19999999999999929	0.60105411579264922	0	0	0	0	0	0	0	0.70000000000000107	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	4.5105708449587924E-2	0.28972281395966371	0	6.2512200082236236E-2	0.53235956635436654	0	0.46332663679976355	1.1217859171307176	0	0	0.66467324990134202	1.4	1.8	1.1999999999999988	

LV

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0.2	0.4	0.4	0.39999999999999947	0.30000000000000071	0.59999999999999964	0	0	0	0.1	0.1	9.9999999999999645E-2	0.29999999999999982	0	taxes	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	0	0.20000000000000051	0.39999999999999925	0.40000000000000036	0	0	0	0	0	0.40000000000000036	0	0.8	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	0	0	0	0	1.1000000000000001	0.1	0.1	0	0	0	0.20000000000000018	0	

LT

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	9.9999999999999645E-2	9.9999999999999645E-2	0.20000000000000018	0	0	0	0.3	0.4	0	0.39999999999999947	0	0.10000000000000053	taxes	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	0.20000000000000034	0.30000000000000038	0.3999999999999998	0.9	1.1000000000000001	0	0	0	0	5.5511151231257827E-16	0	0	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	0	0	0	0	0	0.6	0	0	0.4	0	0.5	0.39999999999999947	

HU

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	0.10000000000000053	0	0	0	0	0	0	0	0	0	0	0	taxes	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0.5	0	0	0	0	0	0	0	0	0	0	0	0	0	0	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0.5	0.7	0.69999999999999951	1	1	1.2	1.2	1.4	1.1000000000000001	0	0	0	0	0	

PL

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0	0	0	0.29999999999999982	0.30000000000000071	0	0.40000000000000036	0	0	0	0	0	0	0	0	0	0.16322587155037588	taxes	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0	0	0	0.80000000000000027	0	0	0.99999999999999956	0	0	0	0	0.5	0	0	0	0	0	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	1.1000000000000001	1.2	1.2	0	0.99999999999999933	1.4	0	1.6	1.6	1.6	1	0	0.7	0.5	0.2	0.17081892826274847	0	

RO

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	0	0	0	0	0	0	0	0.10000000000000053	0.29999999999999982	0.20000000000000018	0	9.9999999999999645E-2	taxes	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1.1000000000000003	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	0	0	0	0	0.2	0.3	0.33	0.28999999999999948	0.15000000000000019	0.49999999999999978	1	0	

SK

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	0.20000000000000018	0	0.19999999999999929	0.10000000000000053	0.20000000000000018	0	0.10000000000000053	0	0	0	0	0	taxes	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	0	0.62	0.9000000000000008	0.89999999999999858	1.0199999999999998	0	0	0	0	0	0.6	0.6	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0	0	0	0	0	0	0.22000000000000086	0	1.24	1.1099999999999994	1.22	1.1299999999999999	0.56999999999999995	0	0	



Sheet1

				Social spending										Employment rate

				2000		2009		2015		Change 2000-2009		Change 2009-2015		2000		2009		2015		Change 2000-2009		Change 2010-2015

		BG		na 		8.8		8.7		na		-0.1

		EE		6.6						-6.6		0

		LV

		LT

		HU

		PL

		RO

		SK





decomposition of transition (2)

		transition cost		2000		2001		2002		2003		2004		2005		2006		2007		2008		total								Sum of transition cost 2001 or reform start to 2012

		BG (2002)						0.6		0.5		0.6		0.7		0.8		1.1		1.1		5.4						PL		16.0

		EE (2003)						0.0		0.4		0.6		0.7		0.7		0.8		0.5		3.7						HU 		9.9

		LV(2001)				0.1		0.2		0.4		0.4		0.6		0.7		1		1.1		4.5						SK (2005)		8.9

		LT (2004)										0.3		0.4		0.6		0.9		1.1		3.3						BG (2002)		8.0

		HU (2001)		0.5		0.5		0.5		0.7		0.8		1		1		1.2		1.2		7.4						EE (2003)		6.2

		PL (2001)		1		1.1		1.2		1.2		1.1		1.3		1.4		1.4		1.6		11.3						LT (2004)		5.0

		RO(2008)																		0.2		0.2						LV		4.9

		SK (2005)												0.62		1.1		1.22		1.22		4.2						RO(2008)		1.6

		HR (2001)						0.9		1.1		1.1		1.2		1.2		1.2		1.3

		OA expendiutre

		BG												6.6		6.4		6.1		6.4

		EE		5.9		5.4		5.4		5.4		5.5		5.3		5.3		5.1		6.1

		LV		8.3		7.6		7.2		6.4		5.8		5.4		5.1		4.5		5.1

		LT		6.6		6.1		5.8		5.6		5.5		5.4		5.2		5.9		6.3

		HU		6.9		6.9		7.4		7.4		7.3		7.7		7.8		8.2		8.7

		PL		8.5		9.3		9.5		9.6		9.5		9.2		9.3		8.7		8.9

		RO		5.2		5.3		5.7		5.1		5.3		5.2		5.1		5.5		6.4

		SK		6.0		6.0		6.1		6.2		6.0		6.1		5.9		5.8		5.6

		HR										6.3		6.1		5.9		5.6		5.6

		GG debt

		BG		72.5		66.0		52.4		44.4		37.0		27.5		21.6		17.2		13.7

		EE		5.1		4.8		5.7		5.6		5.0		4.6		4.4		3.7		4.5

		LV		12.4		14.1		13.6		14.7		15.0		12.5		10.7		9.0		19.8

		LT		23.6		23.0		22.2		21.0		19.3		18.3		17.9		16.8		15.5

		HU		56.1		52.7		55.9		58.6		59.5		61.7		65.9		67.0		73.0

		PL		36.8		37.6		42.2		47.1		45.7		47.1		47.7		45.0		47.1

		RO		22.5		25.7		24.9		21.5		18.7		15.8		12.4		12.8		13.4

		SK		50.3		48.9		43.4		42.4		41.5		34.2		30.5		29.6		27.9

		HR		35.5		36.5		36.6		38.1		40.3		41.2		38.6		37.2		39.0

		old-age savings decline				2001		2002		2003		2004		2005		2006		2007		2008

		BG				0		0		0		0		0		0.2		0.3		0

		EE				0.5		0		0		0		0.2		0		0.2		0

		LV				0.1		0.2		0.4		0.4		0.4		0.3		0.6		0

		LT				0.5		0.3		0.2		0.1		0.1		0.2		0		0

		HU				0		0		0		0.1		0		0		0		0

		PL				0		0		0		0.1		0.3		0		0.6		0

		RO				0		0		0.6		0		0.1		0.1		0		0

		SK				0		0		0		0.2		0		0.2		0.1		0.2

		HR				0		0		0		0		0.1929042282		0.2757273222		0.3005395835		0

		gg debt decline (current taxes)

		BG				0.0		0.6		0.5		0.6		0.7		0.6		0.8		1.1

		EE				0.0		0.0		0.1		0.6		0.4		0.2		0.6		0.0

		LV				0.0		0.0		0.0		0.0		0.2		0.4		0.4		0.0

		LT				0.0		0.0		0.0		0.2		0.3		0.4		0.9		1.1

		HU				0.5		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		PL				0.0		0.0		0.0		1.0		0.0		0.0		0.8		0.0

		RO				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		SK				0.0		0.0		0.0		0.0		0.6		0.9		0.9		1.0

		HR				0.0		0.0		0.0		0.0		0.0		0.9		0.9		0.0

		gg debt contribution (residudal)

		BG				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		EE				0.0		0.0		0.3		0.0		0.1		0.5		0.0		0.5

		LV				0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.1

		LT				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		HU				0.0		0.5		0.7		0.7		1.0		1.0		1.2		1.2

		PL				1.1		1.2		1.2		0.0		1.0		1.4		0.0		1.6

		RO				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2

		SK				0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.0

		HR				0.0		0.9		1.1		1.1		1.0		0.0		0.0		1.3

						2001		2002		2003		2004		2005		2006		2007		2008		2001-2010		structure 2001-2011

		BG		old-age savings		- 0		- 0		- 0		- 0		- 0		0.2		0.3		- 0		0.5		9.3

				taxes		- 0		0.6		0.5		0.6		0.7		0.6		0.8		1.1		4.9		90.7

				gg debt		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		EE		old-age savings		- 0		- 0		- 0		- 0		0.2		- 0		0.2		- 0		0.4		10.9

				taxes		- 0		- 0		0.1		0.6		0.4		0.2		0.6		- 0		1.9		51.2

				gg debt		- 0		0.0		0.3		- 0		0.1		0.5		- 0		0.5		1.4		37.9

		LV		old-age savings		- 0		0.2		0.4		0.4		0.4		0.3		0.6		- 0		2.3		52.3

				taxes		- 0		- 0		- 0		- 0		0.2		0.4		0.4		- 0		1.0		22.7

				gg debt		- 0		- 0		- 0		- 0		- 0		- 0		- 0		1.1		1.1		25.0

		LT		old-age savings		- 0		- 0		- 0		0.1		0.1		0.2		- 0		- 0		0.4		12.1

				taxes		- 0		- 0		- 0		0.2		0.3		0.4		0.9		1.1		2.9		87.9

				gg debt		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		HU		old-age savings		- 0		- 0		- 0		0.1		- 0		- 0		- 0		- 0		0.1		1.4

				taxes		0.5		- 0		- 0		- 0		- 0		- 0		- 0		- 0		0.5		7.2

				gg debt		- 0		0.5		0.7		0.7		1.0		1.0		1.2		1.2		6.3		91.3

		PL		old-age savings		- 0		- 0		- 0		0.1		0.3		- 0		0.6		- 0		1.0		9.7

				taxes		- 0		- 0		- 0		1.0		- 0		- 0		0.8		- 0		1.8		17.5

				gg debt		1.1		1.2		1.2		- 0		1.0		1.4		- 0		1.6		7.5		72.8

		RO		old-age savings		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

				taxes		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

				gg debt		- 0		- 0		- 0		- 0		- 0		- 0		- 0		0.2		0.2		100.0

		SK		old-age savings		- 0		- 0		- 0		0.2		- 0		0.2		0.1		0.2		0.7		16.1

				taxes		- 0		- 0		- 0		- 0		0.6		0.9		0.9		1.0		3.4		78.9

				gg debt		- 0		- 0		- 0		- 0		- 0		- 0		0.2		- 0		0.2		5.0

		HR		old-age savings		- 0		- 0		- 0		- 0		0.2		0.3		0.3		- 0		0.8		9.7

				taxes		- 0		- 0		- 0		- 0		- 0		0.9		0.9		- 0		1.8		23.3

				gg debt		- 0		0.9		1.1		1.1		1.0		- 0		- 0		1.3		5.3		67.0

				old-age savings		taxes		gg debt

		BG (2005)		9.26		90.74		- 0

		EE (2003)		10.88		51.21		37.90

		LV(2001)		52.27		22.73		25.00

		LT (2004)		12.12		87.88		- 0

		HU (2001)		1.45		7.25		91.30

		PL (2001)		9.71		17.48		72.82

		RO(2008)		- 0		- 0		100.00

		SK (2005)		16.06		78.90		5.05

		HR.(2002)		9.70		23.27		67.03



BG

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	0	0	0.19999999999999929	0.30000000000000071	0	taxes	2001	2002	2003	2004	2005	2006	2007	2008	0	0.6	0.5	0.6	0.7	0.60000000000000075	0.79999999999999938	1.1000000000000001	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	0	0	0	0	0	

old-age savings	BG (2005)	EE (2003)	LV(2001)	LT (2004)	HU (2001)	PL (2001)	RO(2008)	SK (2005)	9.2592592592592577	10.883936270227423	52.272727272727266	12.121212121212105	1.4492753623188481	9.7087378640776869	0	16.055045871559638	taxes	BG (2005)	EE (2003)	LV(2001)	LT (2004)	HU (2001)	PL (2001)	RO(2008)	SK (2005)	90.740740740740733	51.212023026178258	22.727272727272727	87.87878787878789	7.2463768115942022	17.475728155339798	0	78.89908256880733	gg debt	BG (2005)	EE (2003)	LV(2001)	LT (2004)	HU (2001)	PL (2001)	RO(2008)	SK (2005)	0	37.904040703594319	25	0	91.304347826086939	72.815533980582515	100	5.0458715596330475	EE

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	0	0.20000000000000018	0	0.20000000000000018	0	taxes	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0.10000000000000053	0.58105991922855027	0.40000000000000036	0.19999999999999929	0.60105411579264922	0	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	0	4.5105708449587924E-2	0.28972281395966371	0	6.2512200082236236E-2	0.53235956635436654	0	0.46332663679976355	

LV

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	0	0.2	0.4	0.4	0.39999999999999947	0.30000000000000071	0.59999999999999964	0	taxes	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	0	0.20000000000000051	0.39999999999999925	0.40000000000000036	0	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	0	0	0	0	1.1000000000000001	

LT

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	9.9999999999999645E-2	9.9999999999999645E-2	0.20000000000000018	0	0	taxes	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	0.20000000000000034	0.30000000000000038	0.3999999999999998	0.9	1.1000000000000001	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	0	0	0	0	0	

HU

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	0.10000000000000053	0	0	0	0	taxes	2001	2002	2003	2004	2005	2006	2007	2008	0.5	0	0	0	0	0	0	0	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	0	0.5	0.7	0.69999999999999951	1	1	1.2	1.2	

PL

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	9.9999999999999645E-2	0.30000000000000071	0	0.60000000000000142	0	taxes	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	1.0000000000000004	0	0	0.79999999999999849	0	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	1.1000000000000001	1.2	1.2	0	0.99999999999999933	1.4	0	1.6	

RO

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	0	0	0	0	0	taxes	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	0	0	0	0	0	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	0	0	0	0	0.2	

SK

old-age savings	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	0.20000000000000018	0	0.19999999999999929	0.10000000000000053	0.20000000000000018	taxes	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	0	0.62	0.9000000000000008	0.89999999999999858	1.0199999999999998	gg debt	2001	2002	2003	2004	2005	2006	2007	2008	0	0	0	0	0	0	0.22000000000000086	0	



terenary

		TERNPLOT: TERNary PLOTting Excel 4.0 spreadsheet 																												TERNPLOT USE



		A brief description of the spreadsheet can be found in cells P5-X31 

		The graph can be exploded to full screen size by double clicking on the 

		embedded graph located on top of cell I9																												1. Place your data in the  columns titled A,B,C,  (excel columns B,C & D)

																														Axes are as:				A

								Modifiable plotting parameters																										/_\

						Min		Max		Incrmt		Ticklen																						B    C

				A-axis		0.00		100.00		10.00		5.00																		Titles A,B & C can be replaced with your titles for clarity

				B-axis		0.00

								Calcualted parameters DON'T CHANGE

				B-axis				100.00		10.00		5.00																		2. All the calculations are within cells F14:I14 you will have to copy these

				C-axis		0.00		100.00		10.00		5.00

																														Five cells for each row of data you wish to plot

						Raw data						X-Plot		Y-Plot				Normalised data

		SAMPLE		old-age savings		taxes		gg debt				value		value		%A		%B		%C																																																												A-B ticks

		BG		22.47		17.98		59.55				53.09		22.47		22.47		17.98		59.55																																																												A		B		C		X		Y

		EE		8.95		9.26		81.80				64.70		8.95		8.95		9.26		81.80										TERNPLOT LIMITS 																																																		10.00		85.00		5.00		71.25		10.00

		LV		36.36		36.36		27.27				34.09		36.36		36.36		36.36		27.27																																																												10.00		90.00		0.00		3.75		10.00

		LT		51.28		0.00		48.72				55.77		51.28		51.28		0.00		48.72										1. You are limited to about 300 data points the way it's set up,																																																		5.00		90.00		5.00		5.63		5.00

		PL		- 0		7.97		92.03				69.02		0.00		0.00		7.97		92.03										but it's easy to change that. Just use the insert command (shift cells down)

		RO		21.16		33.51		45.33				41.93		21.16		21.16		33.51		45.33										to add more rows above the triangle outline/labels data cells																																																		20.00		75.00		5.00		67.50		20.00

		SK		11.00		16.51		72.49				58.50		11.00		11.00		16.51		72.49										which are at about cell F330 on. Excel should automatically increase the																																																		20.00		80.00		0.00		7.50		20.00

		HR		6.65		13.98		79.37				62.02		6.65		6.65		13.98		79.37										the graph ranges to include the new rows and the triangle outline data																																																		15.00		80.00		5.00		9.38		15.00



																														2. Due to Excels ecentricities between the position of objects on the screeen 																																																		30.00		65.00		5.00		63.75		30.00

																														and where they appear on the hardcopy it is difficult to place field boundaries																																																		30.00		70.00		0.00		11.25		30.00

																														using the drawing tools in Chart.  However, one can digitize the field boundaries																																																		25.00		70.00		5.00		13.13		25.00

																														and then put the data in the column that draws the triangle outlines.

																														Importing the ternary plot to drawing programs such as Corel Draw can be done via the clipboard																																																		40.00		55.00		5.00		60.00		40.00

																														Use Paste Special (Picture) in Corel Draw to paste the graph from the Clipboard																																																		40.00		60.00		0.00		15.00		40.00

																																																																																35.00		60.00		5.00		16.88		35.00



																																																																																50.00		45.00		5.00		56.25		50.00

																																																																																50.00		50.00		0.00		18.75		50.00

																																																																																45.00		50.00		5.00		20.63		45.00



																																																																																60.00		35.00		5.00		52.50		60.00

																																																																																60.00		40.00		0.00		22.50		60.00

																																																																																55.00		40.00		5.00		24.38		55.00

																																																																																70.00		25.00		5.00		48.75		70.00

																																																																																70.00		30.00		0.00		26.25		70.00

																																																																																65.00		30.00		5.00		28.13		65.00

																																																																																80.00		15.00		5.00		45.00		80.00

																																																																																80.00		20.00		0.00		30.00		80.00

																																																																																75.00		20.00		5.00		31.88		75.00

																																																																																90.00		5.00		5.00		41.25		90.00

																																																																																90.00		10.00		0.00		33.75		90.00

																																																																																85.00		10.00		5.00		35.63		85.00

																																																																																10.00		5.00		5.00		71.25		10.00

																																																																																10.00		10.00		0.00		3.75		10.00

																																																																																5.00		10.00		5.00		5.63		5.00

																																																																																20.00		5.00		5.00		67.50		20.00

																																																																																20.00		10.00		0.00		7.50		20.00

																																																																																15.00		10.00		5.00		9.38		15.00

																																																																																30.00		5.00		5.00		63.75		30.00

																																																																																30.00		10.00		0.00		11.25		30.00

																																																																																25.00		10.00		5.00		13.13		25.00

																																																																																40.00		5.00		5.00		60.00		40.00

																																																																																40.00		10.00		0.00		15.00		40.00

																																																																																35.00		10.00		5.00		16.88		35.00

																																																																																50.00		5.00		5.00		56.25		50.00

																																																																																50.00		10.00		0.00		18.75		50.00

																																																																																45.00		10.00		5.00		20.63		45.00

																																																																																60.00		5.00		5.00		52.50		60.00

																																																																																60.00		10.00		0.00		22.50		60.00

																																																																																55.00		10.00		5.00		24.38		55.00

																																																																																70.00		5.00		5.00		48.75		70.00

																																																																																70.00		10.00		0.00		26.25		70.00

																																																																																65.00		10.00		5.00		28.13		65.00

																																																																																80.00		5.00		5.00		45.00		80.00

																																																																																80.00		10.00		0.00		30.00		80.00

																																																																																75.00		10.00		5.00		31.88		75.00

																																																																																90.00		5.00		5.00		41.25		90.00

																																																																																90.00		10.00		0.00		33.75		90.00

																																																																																85.00		10.00		5.00		35.63		85.00

																																																																																10.00		5.00		5.00		71.25		10.00

																																																																																10.00		10.00		0.00		3.75		10.00

																																																																																5.00		10.00		5.00		5.63		5.00

																																																																																20.00		5.00		5.00		67.50		20.00

																																																																																20.00		10.00		0.00		7.50		20.00

																																																																																15.00		10.00		5.00		9.38		15.00

																																																																																30.00		5.00		5.00		63.75		30.00

																																																																																30.00		10.00		0.00		11.25		30.00

																																																																																25.00		10.00		5.00		13.13		25.00

																																																																																40.00		5.00		5.00		60.00		40.00

																																																																																40.00		10.00		0.00		15.00		40.00

																																																																																35.00		10.00		5.00		16.88		35.00

																																																																																50.00		5.00		5.00		56.25		50.00

																																																																																50.00		10.00		0.00		18.75		50.00

																																																																																45.00		10.00		5.00		20.63		45.00

																																																																																60.00		5.00		5.00		52.50		60.00

																																																																																60.00		10.00		0.00		22.50		60.00

																																																																																55.00		10.00		5.00		24.38		55.00

																																																																																Ticks on the line AC

																																																																																A		B		C



																																																																																10.00		5.00		85.00		67.50		10.00

																																																																																10.00		0.00		90.00		71.25		10.00

																																																																																5.00		5.00		90.00		69.38		5.00

																																																																																20.00		5.00		75.00		63.75		20.00

																																																																																20.00		0.00		80.00		67.50		20.00

																																																																																15.00		5.00		80.00		65.63		15.00

																																																																																30.00		5.00		65.00		60.00		30.00

																																																																																30.00		0.00		70.00		63.75		30.00

																																																																																25.00		5.00		70.00		52.50		0.00

																																																																																40.00		5.00		55.00		56.25		40.00

																																																																																40.00		0.00		60.00		60.00		40.00

																																																																																35.00		5.00		60.00		45.00		0.00

																																																																																50.00		5.00		45.00		52.50		50.00

																																																																																50.00		0.00		50.00		56.25		50.00

																																																																																45.00		5.00		50.00		37.50		0.00

																																																																																60.00		5.00		35.00		48.75		60.00

																																																																																60.00		0.00		40.00		52.50		60.00

																																																																																55.00		5.00		40.00		30.00		0.00

																																																																																70.00		5.00		25.00		45.00		70.00

																																																																																70.00		0.00		30.00		48.75		70.00

																																																																																65.00		5.00		30.00		22.50		0.00

																																																																																80.00		5.00		15.00		41.25		80.00

																																																																																80.00		0.00		20.00		45.00		80.00

																																																																																75.00		5.00		20.00		15.00		0.00

																																																																																90.00		5.00		5.00		37.50		90.00

																																																																																90.00		0.00		10.00		41.25		90.00

																																																																																85.00		5.00		10.00		7.50		0.00

																																																																																10.00		5.00		85.00		67.50		10.00

																																																																																10.00		0.00		90.00		71.25		10.00

																																																																																5.00		5.00		90.00		67.50		0.00

																																																																																20.00		5.00		75.00		63.75		20.00

																																																																																20.00		0.00		80.00		67.50		20.00

																																																																																15.00		5.00		80.00		60.00		0.00

																																																																																30.00		5.00		65.00		60.00		30.00

																																																																																30.00		0.00		70.00		63.75		30.00

																																																																																25.00		5.00		70.00		52.50		0.00

																																																																																40.00		5.00		55.00		56.25		40.00

																																																																																40.00		0.00		60.00		60.00		40.00

																																																																																35.00		5.00		60.00		45.00		0.00

																																																																																50.00		5.00		45.00		52.50		50.00

																																																																																50.00		0.00		50.00		56.25		50.00

																																																																																45.00		5.00		50.00		37.50		0.00

																																																																																60.00		5.00		35.00		48.75		60.00

																																																																																60.00		0.00		40.00		52.50		60.00

																																																																																55.00		5.00		40.00		30.00		0.00

																																																																																70.00		5.00		25.00		45.00		70.00

																																																																																70.00		0.00		30.00		48.75		70.00

																																																																																65.00		5.00		30.00		22.50		0.00

																																																																																80.00		5.00		15.00		41.25		80.00

																																																																																80.00		0.00		20.00		45.00		80.00

																																																																																75.00		5.00		20.00		15.00		0.00

																																																																																90.00		5.00		5.00		37.50		90.00

																																																																																90.00		0.00		10.00		41.25		90.00

																																																																																85.00		5.00		10.00		7.50		0.00

																																																																																10.00		5.00		85.00		67.50		10.00

																																																																																10.00		0.00		90.00		71.25		10.00

																																																																																5.00		5.00		90.00		67.50		0.00

																																																																																20.00		5.00		75.00		63.75		20.00

																																																																																20.00		0.00		80.00		67.50		20.00

																																																																																15.00		5.00		80.00		60.00		0.00

																																																																																30.00		5.00		65.00		60.00		30.00

																																																																																30.00		0.00		70.00		63.75		30.00

																																																																																25.00		5.00		70.00		52.50		0.00

																																																																																40.00		5.00		55.00		56.25		40.00

																																																																																40.00		0.00		60.00		60.00		40.00

																																																																																35.00		5.00		60.00		45.00		0.00

																																																																																50.00		5.00		45.00		52.50		50.00

																																																																																50.00		0.00		50.00		56.25		50.00

																																																																																45.00		5.00		50.00		37.50		0.00

																																																																																60.00		5.00		35.00		48.75		60.00

																																																																																60.00		0.00		40.00		52.50		60.00

																																																																																55.00		5.00		40.00		30.00		0.00

																																																																																Ticks on the line B-C

																																																																																5.00		10.00		85.00		33.75		90.00

																																																																																0.00		10.00		90.00		67.50		0.00

																																																																																5.00		5.00		90.00		69.38		5.00

																																																																																5.00		10.00		75.00		30.00		80.00

																																																																																0.00		20.00		80.00		60.00		0.00

																																																																																5.00		15.00		80.00		61.88		5.00

																																																																																5.00		10.00		65.00		26.25		70.00

																																																																																0.00		30.00		70.00		52.50		0.00

																																																																																5.00		25.00		70.00		54.38		5.00

																																																																																5.00		10.00		55.00		22.50		60.00

																																																																																0.00		40.00		60.00		45.00		0.00

																																																																																5.00		35.00		60.00		46.88		5.00

																																																																																5.00		10.00		45.00		18.75		50.00

																																																																																0.00		50.00		50.00		37.50		0.00

																																																																																5.00		45.00		50.00		39.38		5.00

																																																																																5.00		10.00		35.00		15.00		40.00

																																																																																0.00		60.00		40.00		30.00		0.00

																																																																																5.00		55.00		40.00		31.88		5.00

																																																																																5.00		10.00		25.00		11.25		30.00

																																																																																0.00		70.00		30.00		22.50		0.00

																																																																																5.00		65.00		30.00		24.38		5.00

																																																																																5.00		10.00		15.00		7.50		20.00

																																																																																0.00		80.00		20.00		15.00		0.00

																																																																																5.00		75.00		20.00		16.88		5.00

																																																																																5.00		10.00		5.00		3.75		10.00

																																																																																0.00		90.00		10.00		7.50		0.00

																																																																																5.00		85.00		10.00		9.38		5.00

																																																																																5.00		10.00		85.00		33.75		90.00

																																																																																0.00		10.00		90.00		67.50		0.00

																																																																																5.00		5.00		90.00		69.38		5.00

																																																																																5.00		10.00		75.00		30.00		80.00

																																																																																0.00		20.00		80.00		60.00		0.00

																																																																																5.00		15.00		80.00		61.88		5.00

																																																																																5.00		10.00		65.00		26.25		70.00

																																																																																0.00		30.00		70.00		52.50		0.00

																																																																																5.00		25.00		70.00		54.38		5.00

																																																																																5.00		10.00		55.00		22.50		60.00

																																																																																0.00		40.00		60.00		45.00		0.00

																																																																																5.00		35.00		60.00		46.88		5.00

																																																																																5.00		10.00		45.00		18.75		50.00

																																																																																0.00		50.00		50.00		37.50		0.00

																																																																																5.00		45.00		50.00		39.38		5.00

																																																																																5.00		10.00		35.00		15.00		40.00

																																																																																0.00		60.00		40.00		30.00		0.00

																																																																																5.00		55.00		40.00		31.88		5.00

																																																																																5.00		10.00		25.00		11.25		30.00

																																																																																0.00		70.00		30.00		22.50		0.00

																																																																																5.00		65.00		30.00		24.38		5.00

																																																																																5.00		10.00		15.00		7.50		20.00

																																																																																0.00		80.00		20.00		15.00		0.00

																																																																																5.00		75.00		20.00		16.88		5.00

																																																																																5.00		10.00		5.00		3.75		10.00

																																																																																0.00		90.00		10.00		7.50		0.00

																																																																																5.00		85.00		10.00		9.38		5.00

																																																																																5.00		10.00		85.00		33.75		90.00

																																																																																0.00		10.00		90.00		67.50		0.00

																																																																																5.00		5.00		90.00		69.38		5.00

																																																																																5.00		10.00		75.00		30.00		80.00

																																																																																0.00		20.00		80.00		60.00		0.00

																																																																																5.00		15.00		80.00		61.88		5.00

																																																																																5.00		10.00		65.00		26.25		70.00

																																																																																0.00		30.00		70.00		52.50		0.00

																																																																																5.00		25.00		70.00		54.38		5.00

																																																																																5.00		10.00		55.00		22.50		60.00

																																																																																0.00		40.00		60.00		45.00		0.00

																																																																																5.00		35.00		60.00		46.88		5.00

																																																																																5.00		10.00		45.00		18.75		50.00

																																																																																0.00		50.00		50.00		37.50		0.00

																																																																																5.00		45.00		50.00		39.38		5.00

																																																																																5.00		10.00		35.00		15.00		40.00

																																																																																0.00		60.00		40.00		30.00		0.00

																																																																																5.00		55.00		40.00		31.88		5.00

																																																																																Tick positions line A-B descending order

																																																																																used for the maximum tick length calculations

																																																																																90.00		10.00		0.00		33.75		90.00

																																																																																80.00		20.00		0.00		30.00		80.00

																																																																																70.00		30.00		0.00		26.25		70.00

																																																																																60.00		40.00		0.00		22.50		60.00

																																																																																50.00		50.00		0.00		18.75		50.00

		DATA FOR TRIANGLE BOUNDARIES

		DO NOT ERASE!!

																		   																																																														40.00		60.00		0.00		15.00		40.00

		range f336-f339 give the

		x coordinates for the 

		triangle outline														A		B		C

												37.50		100.00		100.00		0.00		0.00																																																												30.00		70.00		0.00		11.25		30.00

												0.00		0.00		0.00		100.00		0.00																																																						100.00

		Adjustment (F341) for  BC axis length:										75.00		0.00		0.00		0.00		100.00																																																						0.00

												37.50		100.00		100.00		0.00		0.00																																																						0.00

		H339-H342 are the y-range values																																																																								100.00						20.00		80.00		0.00		7.50		20.00

		for the triangle outline

																																																																										These data points are 

		XY Screen/Printer Correction Factor										115.47																																																														required for the triangle lines

																																																																										DO NOT REMOVE						10.00		90.00		0.00		3.75		10.00

																																																																																90.00		10.00		0.00		33.75		90.00







																																																																																80.00		20.00		0.00		30.00		80.00







																																																																																70.00		30.00		0.00		26.25		70.00





																																																																																60.00		40.00		0.00		22.50		60.00

																																																																																50.00		50.00		0.00		18.75		50.00

																																																																																40.00		60.00		0.00		15.00		40.00

																																																																																30.00		70.00		0.00		11.25		30.00

																																																																																20.00		80.00		0.00		7.50		20.00

																																																																																10.00		90.00		0.00		3.75		10.00

																																																																																90.00		10.00		0.00		33.75		90.00

																																																																																80.00		20.00		0.00		30.00		80.00

																																																																																70.00		30.00		0.00		26.25		70.00

																																																																																60.00		40.00		0.00		22.50		60.00

																																																																																50.00		50.00		0.00		18.75		50.00

																																																																																40.00		60.00		0.00		15.00		40.00
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34.09153137044958	55.770337580542211	69.021976672556335	41.932237404535073	58.495434219537053	62.024517727036205	36.36363636363636	51.282051282051292	0	21.164021164021168	11.004126547455302	6.6548912804499611	TickMarks	71.252015056822742	3.7500034968782643	5.6251135017693743	67.501795047040503	7.5000069937565188	9.3751169986476288	63.751575037258263	11.250010490634784	13.125120495525893	60.001355027476038	15.000013987513048	16.875123992404156	56.251135017693798	18.7500174843913	20.625127489282413	52.500915007911559	22.500020981269557	24.375130986160677	48.750694998129326	26.250024478147825	28.125134483038931	45.000474988347086	30.000027975026086	31.875137979917195	41.25025497856484	33.750031471904343	35.625141476795456	71.252015056822742	3.7500034968782643	5.6251135017693743	67.501795047040503	7.5000069937565188	9.3751169986476288	63.751575037258263	11.250010490634784	13.125120495525893	60.001355027476038	15.000013987513048	16.875123992404156	56.251135017693798	18.7500174843913	20.625127489282413	52.500915007911559	22.500020981269557	24.375130986160677	48.750694998129326	26.250024478147825	28.125134483038931	45.000474988347086	30.000027975026086	31.875137979917195	41.25025497856484	33.750031471904343	35.625141476795456	71.252015056822742	3.7500034968782643	5.6251135017693743	67.501795047040503	7.5000069937565188	9.3751169986476288	63.751575037258263	11.250010490634784	13.125120495525893	60.001355027476038	15.000013987513048	16.875123992404156	56.251135017693798	18.7500174843913	20.625127489282413	52.500915007911559	22.500020981269557	24.375130986160677	67.501903303492497	71.252015056822742	69.37701330838361	63.751683293710265	67.501795047040503	65.62679329860137	60.001463283928011	63.751575037258263	52.501564546623484	56.251243274145786	60.001355027476038	45.001341039962995	52.501023264363546	56.251135017693798	37.501117533302491	48.750803254581307	52.500915007911559	30.000894026641994	45.000583244799074	48.750694998129326	22.50067051998149	41.250363235016835	45.000474988347086	15.000447013320997	37.500143225234588	41.25025497856484	7.5002235066604932	67.501903303492497	71.252015056822742	67.502011559944492	63.751683293710265	67.501795047040503	60.001788053283988	60.001463283928011	63.751575037258263	52.501564546623484	56.251243274145786	60.001355027476038	45.001341039962995	52.501023264363546	56.251135017693798	37.501117533302491	48.750803254581307	52.500915007911559	30.000894026641994	45.000583244799074	48.750694998129326	22.50067051998149	41.250363235016835	45.000474988347086	15.000447013320997	37.500143225234588	41.25025497856484	7.5002235066604932	67.501903303492497	71.252015056822742	67.502011559944492	63.751683293710265	67.501795047040503	60.001788053283988	60.001463283928011	63.751575037258263	52.501564546623484	56.251243274145786	60.001355027476038	45.001341039962995	52.501023264363546	56.251135017693798	37.501117533302491	48.750803254581307	52.500915007911559	30.000894026641994	33.750031471904343	67.502011559944492	69.37701330838361	30.000027975026086	60.001788053283988	61.87678980172312	26.250024478147825	52.501564546623484	54.376566295062617	22.500020981269557	45.001341039962995	46.87634278840212	18.7500174843913	37.501117533302491	39.376119281741623	15.000013987513048	30.000894026641994	31.875895775081126	11.250010490634784	22.50067051998149	24.375672268420626	7.5000069937565188	15.000447013320997	16.875448761760129	3.7500034968782643	7.5002235066604932	9.3752252550996253	33.750031471904343	67.502011559944492	69.37701330838361	30.000027975026086	60.001788053283988	61.87678980172312	26.250024478147825	52.501564546623484	54.376566295062617	22.500020981269557	45.001341039962995	46.87634278840212	18.7500174843913	37.501117533302491	39.376119281741623	15.000013987513048	30.000894026641994	31.875895775081126	11.250010490634784	22.50067051998149	24.375672268420626	7.5000069937565188	15.000447013320997	16.875448761760129	3.7500034968782643	7.5002235066604932	9.3752252550996253	33.750031471904343	67.502011559944492	69.37701330838361	30.000027975026086	60.001788053283988	61.87678980172312	26.250024478147825	52.501564546623484	54.376566295062617	22.500020981269557	45.001341039962995	46.87634278840212	18.7500174843913	37.501117533302491	39.376119281741623	15.000013987513048	30.000894026641994	31.875895775081126	10	10	5	20	20	15	30	30	25	40	40	35	50	50	45	60	60	55.000000000000007	70	70	65	80	80	75	90	90	85	10	10	5	20	20	15	30	30	25	40	40	35	50	50	45	60	60	55.000000000000007	70	70	65	80	80	75	90	90	85	10	10	5	20	20	15	30	30	25	40	40	35	50	50	45	60	60	55.000000000000007	10	10	5	20	20	15	30	30	0	40	40	0	50	50	0	60	60	0	70	70	0	80	80	0	90	90	0	10	10	0	20	20	0	30	30	0	40	40	0	50	50	0	60	60	0	70	70	0	80	80	0	90	90	0	10	10	0	20	20	0	30	30	0	40	40	0	50	50	0	60	60	0	90	0	5	80	0	5	70	0	5	60	0	5	50	0	5	40	0	5	30	0	5	20	0	5	10	0	5	90	0	5	80	0	5	70	0	5	60	0	5	50	0	5	40	0	5	30	0	5	20	0	5	10	0	5	90	0	5	80	0	5	70	0	5	60	0	5	50	0	5	40	0	5	Triangle lines	37.5	0	75	37.5	100	0	0	100	



Sheet2

				Conbtributions		GDP

		2002		1,913,256		211,500		0.90

		2003		2,459,720		232,444		1.06

		2004		2,741,549		250,565		1.09

		2005		3,110,287		269,780		1.15

		2006		3,477,820		294,150		1.18

		2007		3,994,860		322,464		1.24

		2008		4,512,996		347,750		1.30

		2009		4,581,266		331,367		1.38

		2010		4,543,777		329,143		1.38

		2011		4,713,897		333,457		1.41

		2012		4,911,947		330,825		1.48

		2013		5,015,136		331,785		1.51

		2014		4,867,209		331,570		1.47

		2015		5,160,239		339,616		1.52

		2016		5,338,529		351,349		1.52

		2017		5,663,464		365,643		1.55





terenary (2)

		TERNPLOT: TERNary PLOTting Excel 4.0 spreadsheet 																												TERNPLOT USE



		A brief description of the spreadsheet can be found in cells P5-X31 

		The graph can be exploded to full screen size by double clicking on the 

		embedded graph located on top of cell I9																												1. Place your data in the  columns titled A,B,C,  (excel columns B,C & D)

																														Axes are as:				A

								Modifiable plotting parameters																										/_\

						Min		Max		Incrmt		Ticklen																						B    C

				A-axis		0.00		100.00		10.00		5.00																		Titles A,B & C can be replaced with your titles for clarity

				B-axis		0.00

								Calcualted parameters DON'T CHANGE

				B-axis				100.00		10.00		5.00																		2. All the calculations are within cells F14:I14 you will have to copy these

				C-axis		0.00		100.00		10.00		5.00

																														Five cells for each row of data you wish to plot

						Raw data						X-Plot		Y-Plot				Normalised data

		SAMPLE		old-age savings		taxes		gg debt				value		value		%A		%B		%C																																																												A-B ticks

		BG		9.26		90.74		- 0				3.47		9.26		9.26		90.74		0.00																																																												A		B		C		X		Y

		EE		10.88		51.21		37.90				32.51		10.88		10.88		51.21		37.90										TERNPLOT LIMITS 																																																		10.00		85.00		5.00		71.25		10.00

		LV		52.27		22.73		25.00				38.35		52.27		52.27		22.73		25.00																																																												10.00		90.00		0.00		3.75		10.00

		LT		12.12		87.88		- 0				4.55		12.12		12.12		87.88		0.00										1. You are limited to about 300 data points the way it's set up,																																																		5.00		90.00		5.00		5.63		5.00

		HU		1.45		7.25		91.30				69.02		1.45		1.45		7.25		91.30										but it's easy to change that. Just use the insert command (shift cells down)

		PL		9.71		17.48		72.82				58.25		9.71		9.71		17.48		72.82										to add more rows above the triangle outline/labels data cells																																																		20.00		75.00		5.00		67.50		20.00

		RO		- 0		- 0		100.00				75.00		0.00		0.00		0.00		100.00										which are at about cell F330 on. Excel should automatically increase the																																																		20.00		80.00		0.00		7.50		20.00

		SK		16.06		78.90		5.05				9.81		16.06		16.06		78.90		5.05										the graph ranges to include the new rows and the triangle outline data																																																		15.00		80.00		5.00		9.38		15.00

		HR		9.70		23.27		67.03				53.91		9.70		9.70		23.27		67.03

																														2. Due to Excels ecentricities between the position of objects on the screeen 																																																		30.00		65.00		5.00		63.75		30.00

																														and where they appear on the hardcopy it is difficult to place field boundaries																																																		30.00		70.00		0.00		11.25		30.00

																														using the drawing tools in Chart.  However, one can digitize the field boundaries																																																		25.00		70.00		5.00		13.13		25.00

																														and then put the data in the column that draws the triangle outlines.

																														Importing the ternary plot to drawing programs such as Corel Draw can be done via the clipboard																																																		40.00		55.00		5.00		60.00		40.00

																														Use Paste Special (Picture) in Corel Draw to paste the graph from the Clipboard																																																		40.00		60.00		0.00		15.00		40.00

																																																																																35.00		60.00		5.00		16.88		35.00



																																																																																50.00		45.00		5.00		56.25		50.00

																																																																																50.00		50.00		0.00		18.75		50.00

																																																																																45.00		50.00		5.00		20.63		45.00



																																																																																60.00		35.00		5.00		52.50		60.00

																																																																																60.00		40.00		0.00		22.50		60.00

																																																																																55.00		40.00		5.00		24.38		55.00



																																																																																70.00		25.00		5.00		48.75		70.00

																																																																																70.00		30.00		0.00		26.25		70.00

																																																																																65.00		30.00		5.00		28.13		65.00

																																																																																80.00		15.00		5.00		45.00		80.00

																																																																																80.00		20.00		0.00		30.00		80.00

																																																																																75.00		20.00		5.00		31.88		75.00

																																																																																90.00		5.00		5.00		41.25		90.00

																																																																																90.00		10.00		0.00		33.75		90.00

																																																																																85.00		10.00		5.00		35.63		85.00

																																																																																10.00		5.00		5.00		71.25		10.00

																																																																																10.00		10.00		0.00		3.75		10.00

																																																																																5.00		10.00		5.00		5.63		5.00

																																																																																20.00		5.00		5.00		67.50		20.00

																																																																																20.00		10.00		0.00		7.50		20.00

																																																																																15.00		10.00		5.00		9.38		15.00

																																																																																30.00		5.00		5.00		63.75		30.00

																																																																																30.00		10.00		0.00		11.25		30.00

																																																																																25.00		10.00		5.00		13.13		25.00

																																																																																40.00		5.00		5.00		60.00		40.00

																																																																																40.00		10.00		0.00		15.00		40.00

																																																																																35.00		10.00		5.00		16.88		35.00

																																																																																50.00		5.00		5.00		56.25		50.00

																																																																																50.00		10.00		0.00		18.75		50.00

																																																																																45.00		10.00		5.00		20.63		45.00

																																																																																60.00		5.00		5.00		52.50		60.00

																																																																																60.00		10.00		0.00		22.50		60.00

																																																																																55.00		10.00		5.00		24.38		55.00

																																																																																70.00		5.00		5.00		48.75		70.00

																																																																																70.00		10.00		0.00		26.25		70.00

																																																																																65.00		10.00		5.00		28.13		65.00

																																																																																80.00		5.00		5.00		45.00		80.00

																																																																																80.00		10.00		0.00		30.00		80.00

																																																																																75.00		10.00		5.00		31.88		75.00

																																																																																90.00		5.00		5.00		41.25		90.00

																																																																																90.00		10.00		0.00		33.75		90.00

																																																																																85.00		10.00		5.00		35.63		85.00

																																																																																10.00		5.00		5.00		71.25		10.00

																																																																																10.00		10.00		0.00		3.75		10.00

																																																																																5.00		10.00		5.00		5.63		5.00

																																																																																20.00		5.00		5.00		67.50		20.00

																																																																																20.00		10.00		0.00		7.50		20.00

																																																																																15.00		10.00		5.00		9.38		15.00

																																																																																30.00		5.00		5.00		63.75		30.00

																																																																																30.00		10.00		0.00		11.25		30.00

																																																																																25.00		10.00		5.00		13.13		25.00

																																																																																40.00		5.00		5.00		60.00		40.00

																																																																																40.00		10.00		0.00		15.00		40.00

																																																																																35.00		10.00		5.00		16.88		35.00

																																																																																50.00		5.00		5.00		56.25		50.00

																																																																																50.00		10.00		0.00		18.75		50.00

																																																																																45.00		10.00		5.00		20.63		45.00

																																																																																60.00		5.00		5.00		52.50		60.00

																																																																																60.00		10.00		0.00		22.50		60.00

																																																																																55.00		10.00		5.00		24.38		55.00

																																																																																Ticks on the line AC

																																																																																A		B		C



																																																																																10.00		5.00		85.00		67.50		10.00

																																																																																10.00		0.00		90.00		71.25		10.00

																																																																																5.00		5.00		90.00		69.38		5.00

																																																																																20.00		5.00		75.00		63.75		20.00

																																																																																20.00		0.00		80.00		67.50		20.00

																																																																																15.00		5.00		80.00		65.63		15.00

																																																																																30.00		5.00		65.00		60.00		30.00

																																																																																30.00		0.00		70.00		63.75		30.00

																																																																																25.00		5.00		70.00		52.50		0.00

																																																																																40.00		5.00		55.00		56.25		40.00

																																																																																40.00		0.00		60.00		60.00		40.00

																																																																																35.00		5.00		60.00		45.00		0.00

																																																																																50.00		5.00		45.00		52.50		50.00

																																																																																50.00		0.00		50.00		56.25		50.00

																																																																																45.00		5.00		50.00		37.50		0.00

																																																																																60.00		5.00		35.00		48.75		60.00

																																																																																60.00		0.00		40.00		52.50		60.00

																																																																																55.00		5.00		40.00		30.00		0.00

																																																																																70.00		5.00		25.00		45.00		70.00

																																																																																70.00		0.00		30.00		48.75		70.00

																																																																																65.00		5.00		30.00		22.50		0.00

																																																																																80.00		5.00		15.00		41.25		80.00

																																																																																80.00		0.00		20.00		45.00		80.00

																																																																																75.00		5.00		20.00		15.00		0.00

																																																																																90.00		5.00		5.00		37.50		90.00

																																																																																90.00		0.00		10.00		41.25		90.00

																																																																																85.00		5.00		10.00		7.50		0.00

																																																																																10.00		5.00		85.00		67.50		10.00

																																																																																10.00		0.00		90.00		71.25		10.00

																																																																																5.00		5.00		90.00		67.50		0.00

																																																																																20.00		5.00		75.00		63.75		20.00

																																																																																20.00		0.00		80.00		67.50		20.00

																																																																																15.00		5.00		80.00		60.00		0.00

																																																																																30.00		5.00		65.00		60.00		30.00

																																																																																30.00		0.00		70.00		63.75		30.00

																																																																																25.00		5.00		70.00		52.50		0.00

																																																																																40.00		5.00		55.00		56.25		40.00

																																																																																40.00		0.00		60.00		60.00		40.00

																																																																																35.00		5.00		60.00		45.00		0.00

																																																																																50.00		5.00		45.00		52.50		50.00

																																																																																50.00		0.00		50.00		56.25		50.00

																																																																																45.00		5.00		50.00		37.50		0.00

																																																																																60.00		5.00		35.00		48.75		60.00

																																																																																60.00		0.00		40.00		52.50		60.00

																																																																																55.00		5.00		40.00		30.00		0.00

																																																																																70.00		5.00		25.00		45.00		70.00

																																																																																70.00		0.00		30.00		48.75		70.00

																																																																																65.00		5.00		30.00		22.50		0.00

																																																																																80.00		5.00		15.00		41.25		80.00

																																																																																80.00		0.00		20.00		45.00		80.00

																																																																																75.00		5.00		20.00		15.00		0.00

																																																																																90.00		5.00		5.00		37.50		90.00

																																																																																90.00		0.00		10.00		41.25		90.00

																																																																																85.00		5.00		10.00		7.50		0.00

																																																																																10.00		5.00		85.00		67.50		10.00

																																																																																10.00		0.00		90.00		71.25		10.00

																																																																																5.00		5.00		90.00		67.50		0.00

																																																																																20.00		5.00		75.00		63.75		20.00

																																																																																20.00		0.00		80.00		67.50		20.00

																																																																																15.00		5.00		80.00		60.00		0.00

																																																																																30.00		5.00		65.00		60.00		30.00

																																																																																30.00		0.00		70.00		63.75		30.00

																																																																																25.00		5.00		70.00		52.50		0.00

																																																																																40.00		5.00		55.00		56.25		40.00

																																																																																40.00		0.00		60.00		60.00		40.00

																																																																																35.00		5.00		60.00		45.00		0.00

																																																																																50.00		5.00		45.00		52.50		50.00

																																																																																50.00		0.00		50.00		56.25		50.00

																																																																																45.00		5.00		50.00		37.50		0.00

																																																																																60.00		5.00		35.00		48.75		60.00

																																																																																60.00		0.00		40.00		52.50		60.00

																																																																																55.00		5.00		40.00		30.00		0.00

																																																																																Ticks on the line B-C

																																																																																5.00		10.00		85.00		33.75		90.00

																																																																																0.00		10.00		90.00		67.50		0.00

																																																																																5.00		5.00		90.00		69.38		5.00

																																																																																5.00		10.00		75.00		30.00		80.00

																																																																																0.00		20.00		80.00		60.00		0.00

																																																																																5.00		15.00		80.00		61.88		5.00

																																																																																5.00		10.00		65.00		26.25		70.00

																																																																																0.00		30.00		70.00		52.50		0.00

																																																																																5.00		25.00		70.00		54.38		5.00

																																																																																5.00		10.00		55.00		22.50		60.00

																																																																																0.00		40.00		60.00		45.00		0.00

																																																																																5.00		35.00		60.00		46.88		5.00

																																																																																5.00		10.00		45.00		18.75		50.00

																																																																																0.00		50.00		50.00		37.50		0.00

																																																																																5.00		45.00		50.00		39.38		5.00

																																																																																5.00		10.00		35.00		15.00		40.00

																																																																																0.00		60.00		40.00		30.00		0.00

																																																																																5.00		55.00		40.00		31.88		5.00

																																																																																5.00		10.00		25.00		11.25		30.00

																																																																																0.00		70.00		30.00		22.50		0.00

																																																																																5.00		65.00		30.00		24.38		5.00

																																																																																5.00		10.00		15.00		7.50		20.00

																																																																																0.00		80.00		20.00		15.00		0.00

																																																																																5.00		75.00		20.00		16.88		5.00

																																																																																5.00		10.00		5.00		3.75		10.00

																																																																																0.00		90.00		10.00		7.50		0.00

																																																																																5.00		85.00		10.00		9.38		5.00

																																																																																5.00		10.00		85.00		33.75		90.00

																																																																																0.00		10.00		90.00		67.50		0.00

																																																																																5.00		5.00		90.00		69.38		5.00

																																																																																5.00		10.00		75.00		30.00		80.00

																																																																																0.00		20.00		80.00		60.00		0.00

																																																																																5.00		15.00		80.00		61.88		5.00

																																																																																5.00		10.00		65.00		26.25		70.00

																																																																																0.00		30.00		70.00		52.50		0.00

																																																																																5.00		25.00		70.00		54.38		5.00

																																																																																5.00		10.00		55.00		22.50		60.00

																																																																																0.00		40.00		60.00		45.00		0.00

																																																																																5.00		35.00		60.00		46.88		5.00

																																																																																5.00		10.00		45.00		18.75		50.00

																																																																																0.00		50.00		50.00		37.50		0.00

																																																																																5.00		45.00		50.00		39.38		5.00

																																																																																5.00		10.00		35.00		15.00		40.00

																																																																																0.00		60.00		40.00		30.00		0.00

																																																																																5.00		55.00		40.00		31.88		5.00

																																																																																5.00		10.00		25.00		11.25		30.00

																																																																																0.00		70.00		30.00		22.50		0.00

																																																																																5.00		65.00		30.00		24.38		5.00

																																																																																5.00		10.00		15.00		7.50		20.00

																																																																																0.00		80.00		20.00		15.00		0.00

																																																																																5.00		75.00		20.00		16.88		5.00

																																																																																5.00		10.00		5.00		3.75		10.00

																																																																																0.00		90.00		10.00		7.50		0.00

																																																																																5.00		85.00		10.00		9.38		5.00

																																																																																5.00		10.00		85.00		33.75		90.00

																																																																																0.00		10.00		90.00		67.50		0.00

																																																																																5.00		5.00		90.00		69.38		5.00

																																																																																5.00		10.00		75.00		30.00		80.00

																																																																																0.00		20.00		80.00		60.00		0.00

																																																																																5.00		15.00		80.00		61.88		5.00

																																																																																5.00		10.00		65.00		26.25		70.00

																																																																																0.00		30.00		70.00		52.50		0.00

																																																																																5.00		25.00		70.00		54.38		5.00

																																																																																5.00		10.00		55.00		22.50		60.00

																																																																																0.00		40.00		60.00		45.00		0.00

																																																																																5.00		35.00		60.00		46.88		5.00

																																																																																5.00		10.00		45.00		18.75		50.00

																																																																																0.00		50.00		50.00		37.50		0.00

																																																																																5.00		45.00		50.00		39.38		5.00

																																																																																5.00		10.00		35.00		15.00		40.00

																																																																																0.00		60.00		40.00		30.00		0.00

																																																																																5.00		55.00		40.00		31.88		5.00

																																																																																Tick positions line A-B descending order

																																																																																used for the maximum tick length calculations

																																																																																90.00		10.00		0.00		33.75		90.00

																																																																																80.00		20.00		0.00		30.00		80.00

																																																																																70.00		30.00		0.00		26.25		70.00

																																																																																60.00		40.00		0.00		22.50		60.00

																																																																																50.00		50.00		0.00		18.75		50.00

		DATA FOR TRIANGLE BOUNDARIES

		DO NOT ERASE!!																																																																														40.00		60.00		0.00		15.00		40.00

																		   

		range f336-f339 give the

		x coordinates for the 

		triangle outline														A		B		C																																																												30.00		70.00		0.00		11.25		30.00

												37.50		100.00		100.00		0.00		0.00																																																						100.00

												0.00		0.00		0.00		100.00		0.00																																																						0.00

		Adjustment (F341) for  BC axis length:										75.00		0.00		0.00		0.00		100.00																																																						0.00

												37.50		100.00		100.00		0.00		0.00																																																						100.00						20.00		80.00		0.00		7.50		20.00

		H339-H342 are the y-range values

		for the triangle outline																																																																								These data points are 

																																																																										required for the triangle lines

		XY Screen/Printer Correction Factor										115.47																																																														DO NOT REMOVE						10.00		90.00		0.00		3.75		10.00

																																																																																90.00		10.00		0.00		33.75		90.00







																																																																																80.00		20.00		0.00		30.00		80.00







																																																																																70.00		30.00		0.00		26.25		70.00





																																																																																60.00		40.00		0.00		22.50		60.00

																																																																																50.00		50.00		0.00		18.75		50.00

																																																																																40.00		60.00		0.00		15.00		40.00

																																																																																30.00		70.00		0.00		11.25		30.00

																																																																																20.00		80.00		0.00		7.50		20.00

																																																																																10.00		90.00		0.00		3.75		10.00

																																																																																90.00		10.00		0.00		33.75		90.00

																																																																																80.00		20.00		0.00		30.00		80.00

																																																																																70.00		30.00		0.00		26.25		70.00

																																																																																60.00		40.00		0.00		22.50		60.00

																																																																																50.00		50.00		0.00		18.75		50.00

																																																																																40.00		60.00		0.00		15.00		40.00
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con't


Data Series	BG

EE

3.472225460072464	32.51035761556674	9.2592592592592595	10.883936270227423	LV

LT

HU

PL

RO

SK

HR

38.352849773060335	4.5454587840948548	69.023780350215901	58.254058055176699	75.002235066604982	9.8051642644038992	53.912257894992415	52.272727272727273	12.121212121212105	1.4492753623188483	9.7087378640776869	0	16.055045871559635	9.7009651092782772	TickMarks	71.252015056822742	3.7500034968782643	5.6251135017693743	67.501795047040503	7.5000069937565188	9.3751169986476288	63.751575037258263	11.250010490634784	13.125120495525893	60.001355027476038	15.000013987513048	16.875123992404156	56.251135017693798	18.7500174843913	20.625127489282413	52.500915007911559	22.500020981269557	24.375130986160677	48.750694998129326	26.250024478147825	28.125134483038931	45.000474988347086	30.000027975026086	31.875137979917195	41.25025497856484	33.750031471904343	35.625141476795456	71.252015056822742	3.7500034968782643	5.6251135017693743	67.501795047040503	7.5000069937565188	9.3751169986476288	63.751575037258263	11.250010490634784	13.125120495525893	60.001355027476038	15.000013987513048	16.875123992404156	56.251135017693798	18.7500174843913	20.625127489282413	52.500915007911559	22.500020981269557	24.375130986160677	48.750694998129326	26.250024478147825	28.125134483038931	45.000474988347086	30.000027975026086	31.875137979917195	41.25025497856484	33.750031471904343	35.625141476795456	71.252015056822742	3.7500034968782643	5.6251135017693743	67.501795047040503	7.5000069937565188	9.3751169986476288	63.751575037258263	11.250010490634784	13.125120495525893	60.001355027476038	15.000013987513048	16.875123992404156	56.251135017693798	18.7500174843913	20.625127489282413	52.500915007911559	22.500020981269557	24.375130986160677	67.501903303492497	71.252015056822742	69.37701330838361	63.751683293710265	67.501795047040503	65.62679329860137	60.001463283928011	63.751575037258263	52.501564546623484	56.251243274145786	60.001355027476038	45.001341039962995	52.501023264363546	56.251135017693798	37.501117533302491	48.750803254581307	52.500915007911559	30.000894026641994	45.000583244799074	48.750694998129326	22.50067051998149	41.250363235016835	45.000474988347086	15.000447013320997	37.500143225234588	41.25025497856484	7.5002235066604932	67.501903303492497	71.252015056822742	67.502011559944492	63.751683293710265	67.501795047040503	60.001788053283988	60.001463283928011	63.751575037258263	52.501564546623484	56.251243274145786	60.001355027476038	45.001341039962995	52.501023264363546	56.251135017693798	37.501117533302491	48.750803254581307	52.500915007911559	30.000894026641994	45.000583244799074	48.750694998129326	22.50067051998149	41.250363235016835	45.000474988347086	15.000447013320997	37.500143225234588	41.25025497856484	7.5002235066604932	67.501903303492497	71.252015056822742	67.502011559944492	63.751683293710265	67.501795047040503	60.001788053283988	60.001463283928011	63.751575037258263	52.501564546623484	56.251243274145786	60.001355027476038	45.001341039962995	52.501023264363546	56.251135017693798	37.501117533302491	48.750803254581307	52.500915007911559	30.000894026641994	33.750031471904343	67.502011559944492	69.37701330838361	30.000027975026086	60.001788053283988	61.87678980172312	26.250024478147825	52.501564546623484	54.376566295062617	22.500020981269557	45.001341039962995	46.87634278840212	18.7500174843913	37.501117533302491	39.376119281741623	15.000013987513048	30.000894026641994	31.875895775081126	11.250010490634784	22.50067051998149	24.375672268420626	7.5000069937565188	15.000447013320997	16.875448761760129	3.7500034968782643	7.5002235066604932	9.3752252550996253	33.750031471904343	67.502011559944492	69.37701330838361	30.000027975026086	60.001788053283988	61.87678980172312	26.250024478147825	52.501564546623484	54.376566295062617	22.500020981269557	45.001341039962995	46.87634278840212	18.7500174843913	37.501117533302491	39.376119281741623	15.000013987513048	30.000894026641994	31.875895775081126	11.250010490634784	22.50067051998149	24.375672268420626	7.5000069937565188	15.000447013320997	16.875448761760129	3.7500034968782643	7.5002235066604932	9.3752252550996253	33.750031471904343	67.502011559944492	69.37701330838361	30.000027975026086	60.001788053283988	61.87678980172312	26.250024478147825	52.501564546623484	54.376566295062617	22.500020981269557	45.001341039962995	46.87634278840212	18.7500174843913	37.501117533302491	39.376119281741623	15.000013987513048	30.000894026641994	31.875895775081126	10	10	5	20	20	15	30	30	25	40	40	35	50	50	45	60	60	55.000000000000007	70	70	65	80	80	75	90	90	85	10	10	5	20	20	15	30	30	25	40	40	35	50	50	45	60	60	55.000000000000007	70	70	65	80	80	75	90	90	85	10	10	5	20	20	15	30	30	25	40	40	35	50	50	45	60	60	55.000000000000007	10	10	5	20	20	15	30	30	0	40	40	0	50	50	0	60	60	0	70	70	0	80	80	0	90	90	0	10	10	0	20	20	0	30	30	0	40	40	0	50	50	0	60	60	0	70	70	0	80	80	0	90	90	0	10	10	0	20	20	0	30	30	0	40	40	0	50	50	0	60	60	0	90	0	5	80	0	5	70	0	5	60	0	5	50	0	5	40	0	5	30	0	5	20	0	5	10	0	5	90	0	5	80	0	5	70	0	5	60	0	5	50	0	5	40	0	5	30	0	5	20	0	5	10	0	5	90	0	5	80	0	5	70	0	5	60	0	5	50	0	5	40	0	5	Triangle lines	37.5	0	75	37.5	100	0	0	100	



MTO

		Kolumna1		MTO 2015		Long-term cost of ageing (S2 indicator)		Transition cost 2011		Transition cost 2013-2014		MTO with transition cost		Kolumna2

		BG		-1.0		0.4		1.1		1.1		-2.1		2012.0

		EE		0.0		0.5		0.4		0.9		-0.9		2012.0

		LV		-1.0		-1.0		0.1		0.1		-1.1		Oszacowanie z wykresu raportu AWG

		LT		-1.0		2.5		0.4		0.4		-1.4		Oszacowanie z wykresu raportu AWG

		HU		-1.7		0.1		0.0		0.0		-1.7		Oczywiste

		PL		-1.0		0.7		1.0		0.5		-1.5		Dane krajowe

		RO		-1.0		1.6		0.4		0.7		-1.7		Oszacowanie z wykresu raportu AWG

		SK		-0.5		2.2		1.2		1.1		-1.6		2012.0



MTO 2015	BG	EE	LV	LT	HU	PL	RO	SK	-1	0	-1	-1	-1.7	-1	-1	-0.5	MTO with transition cost	BG	EE	LV	LT	HU	PL	RO	SK	-2.1	-0.9	-1.1000000000000001	-1.4	-1.7	-1.5	-1.7	-1.6	

excessive deficit

				GG liit		Transition cost 2013-2014		amended GG deficit limit

		BG		-3.0		1.1		-4.1

		EE		-3.0		0.9		-3.9

		LV		-3.0		1.4		-4.4

		LT		-3.0		0.4		-3.4

		HU		-3.0		0.0		-3.0

		PL		-3.0		0.5		-3.5

		RO		-3.0		0.7		-3.7

		SK		-3.0		1.2		-4.2



GG liit	BG	EE	LV	LT	HU	PL	RO	SK	-3	-3	-3	-3	-3	-3	-3	-3	amended GG deficit limit	BG	EE	LV	LT	HU	PL	RO	SK	-4.0999999999999996	-3.9	-4.4000000000000004	-3.4	-3	-3.5	-3.7	-4.2	









Financing of the transition costs
2000-2008 2009-2016

BG
EE

LV

LT
HUPL

RO

SK HR

taxes

old-age savings

gg debt

BG

EE

LV

LT

PL

RO SK

HR
taxes

old-age savings

gg debt

• Before the crisis
• transition financed mainly from taxes/debt, 

with notable exception of LV
• Public debt used to finance transition in PL, 

HU, RO

• After the crisis
• Transition financed from debt in PL, EE, SK, HR
• Old-age pension savings used to finance

transition in LT, LV, BG, RO
• Tax-financing less popular

Source: Bielawska et al. (2018) with updates



Public finance situation
• GG deficit increased between 2008 and 2011 in most of the countries, still

high in HR, PL until 2014, picking up recently in RO

• GG debt increased after 2009, particulalry in HR and HU, but also high in PL 
and SK

Source: Eurostat


Data

		Government deficit/surplus, debt and associated data [gov_10dd_edpt1]

		Last update		26.04.19

		Extracted on		08.07.19

		Source of data		Eurostat

		UNIT		Percentage of gross domestic product (GDP)

		SECTOR		General government

		NA_ITEM

		General government net lending (+) /net borrowing (-)

				1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018

		Estonia		-3.3		-0.1		0.2		0.4		1.8		2.4		1.1		2.9		2.7		-2.7		-2.2		0.2		1.2		-0.3		-0.2		0.7		0.1		-0.3		-0.4		-0.6

		Croatia						-2.2		-3.5		-4.7		-5.2		-3.9		-3.4		-2.4		-2.8		-6.0		-6.3		-7.9		-5.3		-5.3		-5.1		-3.2		-1.0		0.8		0.2

		Latvia		-3.7		-2.7		-1.9		-2.3		-1.5		-0.9		-0.4		-0.5		-0.5		-4.2		-9.5		-8.6		-4.3		-1.2		-1.2		-1.4		-1.4		0.1		-0.6		-1.0

		Lithuania		-2.8		-3.2		-3.5		-1.9		-1.3		-1.4		-0.3		-0.3		-0.8		-3.1		-9.1		-6.9		-8.9		-3.1		-2.6		-0.6		-0.3		0.2		0.5		0.7

		Hungary		-5.1		-3.0		-4.1		-8.8		-7.1		-6.5		-7.8		-9.3		-5.0		-3.7		-4.5		-4.5		-5.4		-2.4		-2.6		-2.6		-1.9		-1.6		-2.2		-2.2

		Poland		-2.2		-3.0		-4.8		-4.8		-6.1		-5.0		-4.0		-3.6		-1.9		-3.6		-7.3		-7.3		-4.8		-3.7		-4.1		-3.7		-2.7		-2.2		-1.5		-0.4

		Romania		-4.4		-4.6		-3.5		-1.9		-1.4		-1.1		-0.8		-2.1		-2.7		-5.4		-9.1		-6.9		-5.4		-3.7		-2.2		-1.3		-0.7		-2.7		-2.7		-3.0

		Slovakia		-7.3		-12.0		-6.4		-8.1		-2.7		-2.3		-2.9		-3.6		-1.9		-2.4		-7.8		-7.5		-4.3		-4.3		-2.7		-2.7		-2.6		-2.2		-0.8		-0.7

		Special value:

		:		not available

		UNIT		Percentage of gross domestic product (GDP)

		SECTOR		General government

		NA_ITEM

		General government consolidated gross debt

				1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018

		Estonia		6.5		5.1		4.8		5.7		5.6		5.1		4.5		4.4		3.7		4.5		7.0		6.6		6.1		9.7		10.2		10.5		9.9		9.2		9.2		8.4

		Croatia		29.1		35.5		36.5		36.6		38.1		40.3		41.2		38.7		37.3		39.0		48.3		57.3		63.9		69.5		80.4		84.0		83.7		80.5		77.8		74.6

		Latvia		12.1		12.1		13.8		13.0		13.7		14.0		11.4		9.6		8.0		18.2		36.3		47.3		43.1		41.6		39.4		40.9		36.8		40.3		40.0		35.9

		Lithuania		22.7		23.5		22.9		22.1		20.4		18.7		17.6		17.2		15.9		14.6		28.0		36.2		37.2		39.8		38.8		40.5		42.6		40.0		39.4		34.2

		Hungary		59.9		55.3		51.9		55.3		57.9		58.7		60.5		64.5		65.5		71.6		77.8		80.2		80.5		78.4		77.2		76.7		76.7		76.0		73.4		70.8

		Poland		39.0		36.5		37.3		41.8		46.6		45.0		46.4		46.9		44.2		46.3		49.4		53.1		54.1		53.7		55.7		50.4		51.3		54.2		50.6		48.9

		Romania		21.7		22.5		25.9		24.8		22.1		18.9		15.9		12.4		12.0		12.4		21.9		29.8		34.2		37.0		37.6		39.2		37.8		37.3		35.2		35.0

		Slovakia		47.1		49.6		48.3		42.9		41.6		40.6		34.1		31.0		30.1		28.5		36.3		41.2		43.7		52.2		54.7		53.5		52.2		51.8		50.9		48.9

		Special value:

		:		not available






Data

		Government deficit/surplus, debt and associated data [gov_10dd_edpt1]

		Last update		26.04.19

		Extracted on		08.07.19

		Source of data		Eurostat

		UNIT		Percentage of gross domestic product (GDP)

		SECTOR		General government

		NA_ITEM

		General government net lending (+) /net borrowing (-)

				1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018

		Estonia		-3.3		-0.1		0.2		0.4		1.8		2.4		1.1		2.9		2.7		-2.7		-2.2		0.2		1.2		-0.3		-0.2		0.7		0.1		-0.3		-0.4		-0.6

		Croatia						-2.2		-3.5		-4.7		-5.2		-3.9		-3.4		-2.4		-2.8		-6.0		-6.3		-7.9		-5.3		-5.3		-5.1		-3.2		-1.0		0.8		0.2

		Latvia		-3.7		-2.7		-1.9		-2.3		-1.5		-0.9		-0.4		-0.5		-0.5		-4.2		-9.5		-8.6		-4.3		-1.2		-1.2		-1.4		-1.4		0.1		-0.6		-1.0

		Lithuania		-2.8		-3.2		-3.5		-1.9		-1.3		-1.4		-0.3		-0.3		-0.8		-3.1		-9.1		-6.9		-8.9		-3.1		-2.6		-0.6		-0.3		0.2		0.5		0.7

		Hungary		-5.1		-3.0		-4.1		-8.8		-7.1		-6.5		-7.8		-9.3		-5.0		-3.7		-4.5		-4.5		-5.4		-2.4		-2.6		-2.6		-1.9		-1.6		-2.2		-2.2

		Poland		-2.2		-3.0		-4.8		-4.8		-6.1		-5.0		-4.0		-3.6		-1.9		-3.6		-7.3		-7.3		-4.8		-3.7		-4.1		-3.7		-2.7		-2.2		-1.5		-0.4

		Romania		-4.4		-4.6		-3.5		-1.9		-1.4		-1.1		-0.8		-2.1		-2.7		-5.4		-9.1		-6.9		-5.4		-3.7		-2.2		-1.3		-0.7		-2.7		-2.7		-3.0

		Slovakia		-7.3		-12.0		-6.4		-8.1		-2.7		-2.3		-2.9		-3.6		-1.9		-2.4		-7.8		-7.5		-4.3		-4.3		-2.7		-2.7		-2.6		-2.2		-0.8		-0.7

		Special value:

		:		not available

		UNIT		Percentage of gross domestic product (GDP)

		SECTOR		General government

		NA_ITEM

		General government consolidated gross debt

				1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018

		Estonia		6.5		5.1		4.8		5.7		5.6		5.1		4.5		4.4		3.7		4.5		7.0		6.6		6.1		9.7		10.2		10.5		9.9		9.2		9.2		8.4

		Croatia		29.1		35.5		36.5		36.6		38.1		40.3		41.2		38.7		37.3		39.0		48.3		57.3		63.9		69.5		80.4		84.0		83.7		80.5		77.8		74.6

		Latvia		12.1		12.1		13.8		13.0		13.7		14.0		11.4		9.6		8.0		18.2		36.3		47.3		43.1		41.6		39.4		40.9		36.8		40.3		40.0		35.9

		Lithuania		22.7		23.5		22.9		22.1		20.4		18.7		17.6		17.2		15.9		14.6		28.0		36.2		37.2		39.8		38.8		40.5		42.6		40.0		39.4		34.2

		Hungary		59.9		55.3		51.9		55.3		57.9		58.7		60.5		64.5		65.5		71.6		77.8		80.2		80.5		78.4		77.2		76.7		76.7		76.0		73.4		70.8

		Poland		39.0		36.5		37.3		41.8		46.6		45.0		46.4		46.9		44.2		46.3		49.4		53.1		54.1		53.7		55.7		50.4		51.3		54.2		50.6		48.9

		Romania		21.7		22.5		25.9		24.8		22.1		18.9		15.9		12.4		12.0		12.4		21.9		29.8		34.2		37.0		37.6		39.2		37.8		37.3		35.2		35.0

		Slovakia		47.1		49.6		48.3		42.9		41.6		40.6		34.1		31.0		30.1		28.5		36.3		41.2		43.7		52.2		54.7		53.5		52.2		51.8		50.9		48.9

		Special value:

		:		not available







General context of reform reversals


		 

		Fertility

		Dependency rate

		Employment 

		Pension expenditure

		Pensioners

		Performance of funded Pension fund returns

		Government deficit

		Government debt

		Pension system changes after crisis



		Bulgaria

		-

		-

		+

		+

		+

		-

		-

		+

		No change



		Estonia

		-

		-

		+

		+

		+

		-

		+

		+

		Temporary reduction with offset



		Latvia

		--

		--

		-

		-

		-

		-

		--

		-

		Partial reduction



		Lithuania

		-

		-

		--

		+

		+

		-

		--

		-

		Partial reduction



		Hungary

		--

		-

		-

		--

		-

		+

		-

		--

		Permanent reversal



		Poland

		--

		--

		++

		--

		-

		+

		--

		--

		Permanent reduction and partial reversal



		Slovakia

		--

		--

		++

		-

		-

		-

		--

		--

		Permanent reduction









IMPACT OF THE CHANGES: ASSETS  
AND PENSION WEALTH



Consequences of the changes

• Different impact on the future situation in relation to the PAYG 
parts of the pension schemes
– Impact on both adequacy and sustainability

• Potentially lower pensions in the future (with already risk of 
low adequacy of pension benefits)
– liquidated 2nd pillar balances were mostly transferred to the state 

and earned PAYG entitlements (retroactively) 
– allowing people to simply spend the liquidated balances reduces the 

pension wealth and future benefits 



Pension systems assets in CEE relative to GDP
(mandatory and voluntary schemes)

Source: OECD Pension Stats


		Countries that reversed the mandatory funded pensions

		Countries that (temporarily) reduced mandatory funded pensions



		

		



		Countries with sustained mandatory funded pensions

		Countries developing voluntary schemes.



		

		







OECD countries	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Australia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Austria	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Belgium	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Canada	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Chile	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Czech Republic	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	4.1547392135841568	4.3539555695829062	4.7639040067671994	5.49231945072383	5.8655977694686943	6.1359331193887581	6.7291723318140875	7.2576646947093897	7.862580923638129	8.1175807256347827	8.4244477336149028	Denmark	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Finland (1)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	France (2)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Germany (3)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Greece (4)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Iceland	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Ireland (6)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Israel	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Italy	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Japan	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Korea	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Luxembourg	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Mexico	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Netherlands	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	New Zealand	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Norway	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Portugal (8)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Slovenia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	3.0699478624138439	3.5225329079012528	3.7973147026746719	4.9556903162401689	5.8390493195995665	6.0365961191605315	6.2930873226177635	6.4211690475281369	6.8096192489618668	6.9218886835415088	6.9546431763020324	Spain	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Sweden	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Switzerland (9)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Turkey	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	United Kingdom	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	United States	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Selected non-OECD jurisdictions	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Albania (10)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Armenia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Bolivia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Botswana	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Brazil (11)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	China (People’s Republic of)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Colombia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Costa Rica (12)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Dominican Republic	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Egypt	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	El Salvador	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	FYR of Macedonia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Ghana	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Gibraltar (13)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Guyana	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Hong Kong (China)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	India	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Indonesia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Jamaica	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Kenya	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Kosovo	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Lesotho	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Liechtenstein	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	





OECD countries	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Australia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Austria	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Belgium	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Canada	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Chile	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Denmark	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Finland (1)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	France (2)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Germany (3)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Greece (4)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Hungary	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	9.5635702646236158	10.822485757254	9.4830820466470946	12.974660776505308	14.636870105848431	3.7651056952653925	3.8766887623001094	3.9412787464306938	4.0330570779059398	4.0627420725696375	4.2833963395774006	Iceland	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Ireland (6)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Israel	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Italy	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Japan	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Korea	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Luxembourg	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Mexico	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Netherlands	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	New Zealand	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Norway	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Poland 	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	11.086777069371225	11.984961329735055	10.937529790392272	13.322207711950375	15.554989735673706	14.742102419658888	16.976892919500649	18.708425292302465	9.595851880159028	8.7743100961640526	9.2650643162592754	Portugal (8)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Spain	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Sweden	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Switzerland (9)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Turkey	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	United Kingdom	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	United States	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Selected non-OECD jurisdictions	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Albania (10)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Armenia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Bolivia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Botswana	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Brazil (11)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	China (People’s Republic of)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Colombia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Costa Rica (12)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Dominican Republic	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Egypt	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	El Salvador	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	FYR of Macedonia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Ghana	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Gibraltar (13)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Guyana	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Hong Kong (China)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	India	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Indonesia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Jamaica	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Kenya	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Kosovo	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Lesotho	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Liechtenstein	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	





OECD countries	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Australia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Austria	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Belgium	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Canada	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Chile	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Denmark	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Estonia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	4.6657153929287984	5.563689876647298	5.5768044994068218	8.2759986625631541	9.0093646716290809	8.373141981317108	9.8316230201170498	10.890554389026315	12.862040369307282	14.562334542102279	16.439404707537339	Finland (1)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	France (2)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Germany (3)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Greece (4)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Iceland	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Ireland (6)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Israel	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Italy	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Japan	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Korea	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Latvia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	1.4420947207188928	1.9207161690284082	3.1430984288887194	6.0582253358321392	7.4469554514270646	6.9499850586824126	7.5895005134194768	8.4331593722039369	9.8050339439637177	10.993412519370992	12.662219832084094	Luxembourg	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Mexico	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Netherlands	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	New Zealand	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Norway	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Portugal (8)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Slovak Republic	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2.3513665371705503	3.6260301206469729	4.6340682021874411	6.1942180490245535	7.2243502876291821	8.2099327996485219	9.3758619805895744	9.7042226499944242	10.459792364991058	10.214032520501082	11.158670018593838	Spain	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Sweden	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Switzerland (9)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Turkey	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	United Kingdom	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	United States	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Selected non-OECD jurisdictions	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Albania (10)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Armenia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Bolivia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Botswana	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Brazil (11)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	China (People’s Republic of)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Colombia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Costa Rica (12)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Dominican Republic	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Egypt	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	El Salvador	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	FYR of Macedonia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Ghana	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Gibraltar (13)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Guyana	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Hong Kong (China)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	India	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Indonesia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Jamaica	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Kenya	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Kosovo	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Lesotho	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Liechtenstein	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Lithuania	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	4.0465443027668764	3.8646155977880099	4.2878344533060462	4.6015308339866294	5.2440491492995349	5.846052878304894	6.6631552820273869	





OECD countries	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Australia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Austria	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Belgium	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Canada	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Chile	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Denmark	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Finland (1)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	France (2)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Germany (3)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Greece (4)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Iceland	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Ireland (6)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Israel	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Italy	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Japan	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Korea	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Luxembourg	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Mexico	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Netherlands	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	New Zealand	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Norway	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Portugal (8)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Spain	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Sweden	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Switzerland (9)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Turkey	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	United Kingdom	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	United States	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Selected non-OECD jurisdictions	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Albania (10)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Armenia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Bolivia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Botswana	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Brazil (11)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Bulgaria	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2.8605949003175559	3.6678747006176735	3.1657732695585246	4.347820129887924	5.3449599443634561	5.6934211666811132	6.9590809361287178	8.3015724265511288	9.7867972355740491	10.60597712569577	11.49921385318177	China (People’s Republic of)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Colombia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Costa Rica (12)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Croatia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	5.5621804398918613	6.7680125625568159	6.770201987431153	9.2540588277949993	11.610797777710035	12.939759105915464	16.208764144805528	18.490892564684287	21.429389103587841	23.646634841750441	25.959620877407822	Dominican Republic	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Egypt	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	El Salvador	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	FYR of Macedonia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Ghana	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Gibraltar (13)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Guyana	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Hong Kong (China)	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	India	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Indonesia	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Jamaica	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Kenya	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Kosovo	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Lesotho	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Liechtenstein	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	Romania	

2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	3.3615615242266737E-3	0.17816581081080266	0.48437022244729427	0.87339864091061492	1.2134492841423685	1.720321249832456	2.3042751885479156	3.0190949101511051	3.6479019213812909	4.3449351102606855	







But size of the economy also matters

29/10/19 22
Source: Investment&Pensions in Europe



Decomposition of asset changes in Poland
(3rd quarter 2018)

(+) Net change of assets =

(+) contributions plus interests

(-) up-front fee

(+) net before asset
management fee

(-) asset management fee

(-) slider

(-) other transfers

Source: Financial Supervision Commission



Contribution
changes

• Difference in 
initial 
contribution 
levels

• But also 
difference in the 
reduction of 
contribution rates

• Permanent 
change in Latvia, 
Poland and 
Slovakia
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Slovakia

Slovakia Initial Slovakia Post 2008
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Poland

Poland Initial Poland Post 2008
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Lithuania

Lithuania Initial
Lithuania Post 2008
Lithuania Post 2008 with individual contribution

0

2

4

6

8

10

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

20
18

20
20

20
22

20
24

20
26

20
28

20
30

20
32

20
34

20
36

20
38

20
40

pe
r c

en
t o

f w
ag

e Latvia

Latvia Initial Latvia Post 2008

0

2

4

6

8

10

20
00

20
03

20
06

20
09

20
12

20
15

20
18

20
21

20
24

20
27

20
30

20
33

20
36

20
39

pe
r c

en
t o

f w
ag

e

Estonia

Estonia Initial Estonia Post 2008



Assessing the impact of reversals on individual pension 
wealth: assumptions

• Based on the Ageing Working Group (AWG) assumptions:
– GDP growth: 1.2-1.6 per cent annually
– Wage growth: 2.0– 2.4. per cent annually
– Financial market rate of return: 3.0
– Life expectancy at 65: based on Eurostat population projection

• There is a significant amount of uncertainty due to possible 
deviations from the assumptions !



Calculating pension wealth change

• Pension wealth change:

• The difference between future value of accumulated contributions 
paid to the FF tier after change and before the change

plus

• The difference between future value of accrued pension rights in the 
PAYG tier after change and before the change



Change in pension wealth for average wage
earner
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• Reversals of the multi-pillar 
scheme have different outcomes 
on expected pension levels, 
which depends mainly on the 
design of the PAYG scheme
– In the case of higher pension 

expectations, the change leads also 
to higher level of implicit liabilities, 
which means that the change 
increases total public liabilities 
(Slovakia)

– In the case of lower pension 
expectations, the change leads to 
similar level of public liabilities, but 
there is an efficiency loss as r>g 
(Poland)



Impact on adequacy
• Reversals of the multi-pillar scheme have different outcomes on expected 

pension levels, which depends mainly on the design of the PAYG scheme

– In the case of higher pension expectations, the change leads also to 
higher level of implicit liabilities, which means that the change increases 
total public liabilities (Slovakia)

– In the case of lower pension expectations, the change leads to similar 
level of public liabilities, but there is an efficiency loss 



Impact on adequacy
• The design of the matching part of the pay-as-you-go system affects the 

potential pension wealth, which may have influenced some of the individual 
decisions (in those countries which left a choice to pension system 
participants)

• Recent modifications in funded systems increased the reliance of future 
pension income on wage-based financing, which will be more difficult to 
achieve given projected labour supply shortages due to the population 
ageing in the future



Pension systems adequacy - current

Source: Pension Adequacy Report 2018, European Commission


Data

		Pensions [spr_exp_pens]

		Last update		23.03.18

		Extracted on		06.05.18

		Source of data		Eurostat

		SPDEPB		Total

		SPDEPM		Total

		UNIT		Percentage of gross domestic product (GDP)

				1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015

		Bulgaria														7.4		7.1		6.5		6.7		8.2		8.7		8.1		8.1		8.6		8.8		8.6

		Estonia		7.6		6.6		5.9		5.9		5.9		6.0		5.8		5.9		5.7		6.9		8.9		8.7		7.8		7.6		7.6		7.6		8.2

		Croatia																				9.3		10.3		10.5		10.4		10.6		10.8		10.9		10.7

		Latvia		10.4		9.4		8.5		8.0		7.2		6.6		6.0		5.7		4.9		5.7		8.3		10.1		8.6		8.2		8.1		7.9		7.7

		Lithuania		8.1		7.7		7.2		6.9		6.7		6.7		6.5		6.3		6.5		7.3		9.5		8.4		7.6		7.6		7.2		7.0		6.8

		Hungary		8.9		8.5		8.6		8.7		9.0		9.1		9.6		9.8		10.2		10.7		10.8		10.7		10.8		9.3		9.4		8.9		8.7

		Poland				12.6		13.6		13.7		13.8		13.1		12.6		12.4		11.5		11.5		12.2		11.8		11.3		11.5		11.9		11.8

		Romania				6.1		6.2		6.7		5.9		6.1		6.2		6.0		6.3		7.3		9.0		9.3		9.1		8.7		8.3		8.2		8.1

		Special value:

		:		not available

		SPDEPB		Old age pension

		SPDEPM		Total

		UNIT		Percentage of gross domestic product (GDP)

		GEO/TIME		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015

		Bulgaria														5.4		5.2		4.8		5.0		6.2		6.6		6.2		6.1		6.5		6.8		6.7

		Estonia		6.3		5.6		4.3		4.3		4.3		4.3		4.1		4.1		3.9		4.7		5.9		6.5		5.0		4.8		4.7		4.8		5.0

		Croatia																				5.1		5.6		5.6		5.5		5.5		5.6		5.7		5.5

		Latvia		8.9		8.0		7.2		6.8		6.1		5.5		5.1		4.8		4.2		4.8		7.1		8.7		7.5		7.1		7.0		6.8		6.6

		Lithuania		6.7		6.3		5.8		5.5		5.2		5.1		5.0		4.8		4.9		5.6		7.3		6.5		5.9		5.9		5.7		5.5		5.4

		Hungary		6.0		5.8		5.7		5.8		5.9		5.9		6.1		6.1		6.3		6.6		6.7		6.9		7.1		7.5		7.7		7.3		7.1

		Poland				6.6		7.1		7.2		7.2		6.9		6.6		6.7		6.3		6.4		6.8		6.9		6.9		7.4		7.9		7.9

		Romania				5.1		5.1		5.4		4.7		4.9		4.9		4.7		4.9		5.8		7.1		7.4		7.3		7.1		6.9		6.9		6.8

		Special value:

		:		not available



Bulgaria	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	7.4	7.1	6.5	6.7	8.1999999999999993	8.6999999999999993	8.1	8.1	8.6	8.8000000000000007	8.6	Estonia	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	7.6	6.6	5.9	5.9	5.9	6	5.8	5.9	5.7	6.9	8.9	8.6999999999999993	7.8	7.6	7.6	7.6	8.1999999999999993	Croatia	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	9.3000000000000007	10.3	10.5	10.4	10.6	10.8	10.9	10.7	Latvia	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	10.4	9.4	8.5	8	7.2	6.6	6	5.7	4.9000000000000004	5.7	8.3000000000000007	10.1	8.6	8.1999999999999993	8.1	7.9	7.7	Lithuania	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	8.1	7.7	7.2	6.9	6.7	6.7	6.5	6.3	6.5	7.3	9.5	8.4	7.6	7.6	7.2	7	6.8	Hungary	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	8.9	8.5	8.6	8.6999999999999993	9	9.1	9.6	9.8000000000000007	10.199999999999999	10.7	10.8	10.7	10.8	9.3000000000000007	9.4	8.9	8.6999999999999993	Poland	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	12.6	13.6	13.7	13.8	13.1	12.6	12.4	11.5	11.5	12.2	11.8	11.3	11.5	11.9	11.8	Romania	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	6.1	6.2	6.7	5.9	6.1	6.2	6	6.3	7.3	9	9.3000000000000007	9.1	8.6999999999999993	8.3000000000000007	8.1999999999999993	8.1	







Bulgaria	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	5.4	5.2	4.8	5	6.2	6.6	6.2	6.1	6.5	6.8	6.7	Estonia	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	6.3	5.6	4.3	4.3	4.3	4.3	4.0999999999999996	4.0999999999999996	3.9	4.7	5.9	6.5	5	4.8	4.7	4.8	5	Croatia	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	5.0999999999999996	5.6	5.6	5.5	5.5	5.6	5.7	5.5	Latvia	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	8.9	8	7.2	6.8	6.1	5.5	5.0999999999999996	4.8	4.2	4.8	7.1	8.6999999999999993	7.5	7.1	7	6.8	6.6	Lithuania	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	6.7	6.3	5.8	5.5	5.2	5.0999999999999996	5	4.8	4.9000000000000004	5.6	7.3	6.5	5.9	5.9	5.7	5.5	5.4	Hungary	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	6	5.8	5.7	5.8	5.9	5.9	6.1	6.1	6.3	6.6	6.7	6.9	7.1	7.5	7.7	7.3	7.1	Poland	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	6.6	7.1	7.2	7.2	6.9	6.6	6.7	6.3	6.4	6.8	6.9	6.9	7.4	7.9	7.9	Romania	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	5.0999999999999996	5.0999999999999996	5.4	4.7	4.9000000000000004	4.9000000000000004	4.7	4.9000000000000004	5.8	7.1	7.4	7.3	7.1	6.9	6.9	6.8	









Sheet1

				Median income 65+/total median income						Replacement ratio 2016						Change in the TRR				From 25 years to SPA

				Women		Men 		Total		Women		Men 		Total

		HU		0.98		1.05		1.01		0.66		0.71		0.67		-4		0.63

		RO		0.89		1.10		0.97		0.57		0.68		0.66		-45		0.21

		PL		0.92		1.04		0.97		0.61		0.72		0.62		-41		0.21

		SK		0.90		0.94		0.91		0.67		0.60		0.62		1		0.63

		BG		0.73		0.87		0.80		0.42		0.50		0.45		17		0.62		0.59

		EE		0.56		0.65		0.60		0.51		0.39		0.45		6		0.51

		LT		0.67		0.77		0.71		0.44		0.47		0.45		-1		0.44

		LV		0.61		0.67		0.63		0.43		0.40		0.42		-10		0.32

		HR		0.80		0.88		0.84		0.42		0.42		0.39		-16		0.23
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Future: theoretical replacement rates

Source: Pension Adequacy Report 2018, European Commission

Ratio of individual pension to average wage for average wage earner
for someone who wokred from  age 25 to standard pensionable age (gross)


Data

		Pensions [spr_exp_pens]

		Last update		23.03.18

		Extracted on		06.05.18

		Source of data		Eurostat

		SPDEPB		Total

		SPDEPM		Total

		UNIT		Percentage of gross domestic product (GDP)

				1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015

		Bulgaria														7.4		7.1		6.5		6.7		8.2		8.7		8.1		8.1		8.6		8.8		8.6

		Estonia		7.6		6.6		5.9		5.9		5.9		6.0		5.8		5.9		5.7		6.9		8.9		8.7		7.8		7.6		7.6		7.6		8.2

		Croatia																				9.3		10.3		10.5		10.4		10.6		10.8		10.9		10.7

		Latvia		10.4		9.4		8.5		8.0		7.2		6.6		6.0		5.7		4.9		5.7		8.3		10.1		8.6		8.2		8.1		7.9		7.7

		Lithuania		8.1		7.7		7.2		6.9		6.7		6.7		6.5		6.3		6.5		7.3		9.5		8.4		7.6		7.6		7.2		7.0		6.8

		Hungary		8.9		8.5		8.6		8.7		9.0		9.1		9.6		9.8		10.2		10.7		10.8		10.7		10.8		9.3		9.4		8.9		8.7

		Poland				12.6		13.6		13.7		13.8		13.1		12.6		12.4		11.5		11.5		12.2		11.8		11.3		11.5		11.9		11.8

		Romania				6.1		6.2		6.7		5.9		6.1		6.2		6.0		6.3		7.3		9.0		9.3		9.1		8.7		8.3		8.2		8.1

		Special value:

		:		not available

		SPDEPB		Old age pension

		SPDEPM		Total

		UNIT		Percentage of gross domestic product (GDP)

		GEO/TIME		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015

		Bulgaria														5.4		5.2		4.8		5.0		6.2		6.6		6.2		6.1		6.5		6.8		6.7

		Estonia		6.3		5.6		4.3		4.3		4.3		4.3		4.1		4.1		3.9		4.7		5.9		6.5		5.0		4.8		4.7		4.8		5.0

		Croatia																				5.1		5.6		5.6		5.5		5.5		5.6		5.7		5.5

		Latvia		8.9		8.0		7.2		6.8		6.1		5.5		5.1		4.8		4.2		4.8		7.1		8.7		7.5		7.1		7.0		6.8		6.6

		Lithuania		6.7		6.3		5.8		5.5		5.2		5.1		5.0		4.8		4.9		5.6		7.3		6.5		5.9		5.9		5.7		5.5		5.4

		Hungary		6.0		5.8		5.7		5.8		5.9		5.9		6.1		6.1		6.3		6.6		6.7		6.9		7.1		7.5		7.7		7.3		7.1

		Poland				6.6		7.1		7.2		7.2		6.9		6.6		6.7		6.3		6.4		6.8		6.9		6.9		7.4		7.9		7.9

		Romania				5.1		5.1		5.4		4.7		4.9		4.9		4.7		4.9		5.8		7.1		7.4		7.3		7.1		6.9		6.9		6.8

		Special value:

		:		not available



Bulgaria	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	7.4	7.1	6.5	6.7	8.1999999999999993	8.6999999999999993	8.1	8.1	8.6	8.8000000000000007	8.6	Estonia	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	7.6	6.6	5.9	5.9	5.9	6	5.8	5.9	5.7	6.9	8.9	8.6999999999999993	7.8	7.6	7.6	7.6	8.1999999999999993	Croatia	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	9.3000000000000007	10.3	10.5	10.4	10.6	10.8	10.9	10.7	Latvia	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	10.4	9.4	8.5	8	7.2	6.6	6	5.7	4.9000000000000004	5.7	8.3000000000000007	10.1	8.6	8.1999999999999993	8.1	7.9	7.7	Lithuania	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	8.1	7.7	7.2	6.9	6.7	6.7	6.5	6.3	6.5	7.3	9.5	8.4	7.6	7.6	7.2	7	6.8	Hungary	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	8.9	8.5	8.6	8.6999999999999993	9	9.1	9.6	9.8000000000000007	10.199999999999999	10.7	10.8	10.7	10.8	9.3000000000000007	9.4	8.9	8.6999999999999993	Poland	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	12.6	13.6	13.7	13.8	13.1	12.6	12.4	11.5	11.5	12.2	11.8	11.3	11.5	11.9	11.8	Romania	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	6.1	6.2	6.7	5.9	6.1	6.2	6	6.3	7.3	9	9.3000000000000007	9.1	8.6999999999999993	8.3000000000000007	8.1999999999999993	8.1	







Bulgaria	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	5.4	5.2	4.8	5	6.2	6.6	6.2	6.1	6.5	6.8	6.7	Estonia	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	6.3	5.6	4.3	4.3	4.3	4.3	4.0999999999999996	4.0999999999999996	3.9	4.7	5.9	6.5	5	4.8	4.7	4.8	5	Croatia	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	5.0999999999999996	5.6	5.6	5.5	5.5	5.6	5.7	5.5	Latvia	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	8.9	8	7.2	6.8	6.1	5.5	5.0999999999999996	4.8	4.2	4.8	7.1	8.6999999999999993	7.5	7.1	7	6.8	6.6	Lithuania	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	6.7	6.3	5.8	5.5	5.2	5.0999999999999996	5	4.8	4.9000000000000004	5.6	7.3	6.5	5.9	5.9	5.7	5.5	5.4	Hungary	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	6	5.8	5.7	5.8	5.9	5.9	6.1	6.1	6.3	6.6	6.7	6.9	7.1	7.5	7.7	7.3	7.1	Poland	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	6.6	7.1	7.2	7.2	6.9	6.6	6.7	6.3	6.4	6.8	6.9	6.9	7.4	7.9	7.9	Romania	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	5.0999999999999996	5.0999999999999996	5.4	4.7	4.9000000000000004	4.9000000000000004	4.7	4.9000000000000004	5.8	7.1	7.4	7.3	7.1	6.9	6.9	6.8	









Sheet1

				Median income 65+/total median income								TRR  2016				TRR 2056 
(from 25 to SPA)

				Women		Men 		Total				Women		Men 		Women		Men 

		HU		0.98		1.05		1.01		HU		54.00				54.30

		RO		0.89		1.10		0.97		RO		65.10		51.60		22.10		20.00

		PL		0.92		1.04		0.97		PL		75.40		57.50		39.20		30.90

		SK		0.90		0.94		0.91		SK		46.30				54.40

		BG		0.73		0.87		0.80		BG		43.60		40.20		58.90

		EE		0.56		0.65		0.60		EE		33.20				40.00

		LT		0.67		0.77		0.71		LT		36.10		34.70		37.20

		LV		0.61		0.67		0.63		LV		43.50				39.90
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Pension developments in CEE countries
• Each of the analyzed  countries is characterized by different 

combination of socio-economic factors taken into account
• Reversals of pension reforms were caused by a set of socio-

economic factors, including most importantly
– poor fiscal situation 
– rising pressure from current pension system expenditure

• Countries that introduced permanent changes also faced pressures 
from rising expenditure and number of beneficiaries in the pension 
system

• Performance of pension funds had little impact on reversal decisions 
• Permanent reversals and reductions were made in countries with 

highest demographic pressures foreseen in next decades



Funded pensions - challenges

• Building trust and awareness
– In many countries, the participants are passive, they are

following default options

• Annuity payments



Lessons learnt
• Significant shifts in pension systems should be strongly reviewed from 

perspective of the participants, financial markets and the public finance 
system

• The big questions: 
– Is it possible to remove the inefficiencies in the existing systems? 

• Fees and costs
• Investment rules and returns

– is reversal the best option?
• The most important issue is to sustain the public trust towards the 

pension system in the long-run



Lessons learnt
• These findings should be seen only as one of the outcomes of the recent 

wave of pension systems changes. One should not forget that the change in 
the proportion of contributions affects the risk diversification of financing 
future pensions. 

• The changes also could have resulted in a loss of society trust towards state-
organised pension system and reliability of accumulated pension savings. 



Lessons learnt
• Explicit and implicit debt are not treated equally in financial/political world

– transition costs generate new debt, explicit/implicit debt priced very 
differently by financial markets 

– Implicit debt theoretical: depends on future policy, not to be actually paid 
(implicit financing) 

– Explicit debt real: current and real liability, often against foreign investors
• More realistic assessment of privatization benefits 

– Higher returns expectation were optimistic (and defeated by bond 
financing), transaction costs of individual accounts high 

– No evidence of pulling workers from shadow economy 



Lessons learnt
• Diversification: reducing risks by investing in a variety of uncorrelated assets 

(micro-level) 
– but pension system exposed to macro-level shocks 

• Private pillars not immune to regulatory risks/shocks 
– inflation tax, tax on interest, other regulatory tools, default on bonds, a 

possibility of nationalization
• The future of pension financing remains a challenge:

– „demographically old but not yet economically rich”
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