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ABSTRACT

AN OVERLAPPING GENERATIONS ANALYSIS OF
SOCIAL SECURITY REFORM IN TURKEY

Deger, Cagacan
Ph.D., Department of Economics

Supervisor : Assoc. Prof. Dr. Ebru Voyvoda

July 2011, 178 pages

The aim of this study is to analyse the impacts of the socialiri#ly system reform per-
formed in Turkey within the first decade of the 2000s. Spedlificthe dfects of the para-
metric changes brought about by the reform in the retirersgstem are investigated. For the
stated purpose, a 30-period overlapping generations (@id&el has been constructed and a
parametric social security system reform has been impleedenithin the constructed model.
The results show that the reform causes increases in thétslefithe social security system

in the short run, and reductions in deficits are possible ontlie medium to long run.

Keywords: dynamic general equilibrium analysis, overlagmenerations models, social se-

curity reform, retirement system
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TURKIYE'DE SOSYAL GUENLIK REFORMUNUN
ARDISIK NESILLER ANAL iZi

Deger, Cagacan
Doktora, lktisat Bolumu

Tez Yoneticisi : Dog. Dr. Ebru Voyvoda

Temmuz 2011, 178 sayfa

Bu calismanin amaci 2000’lerin ilk on yili icerisindergeklestirilen sosyal guvenlik sis-
temi reformunun etkilerini analiz etmekti©zellikle reformun emeklilik sisteminde ortaya
cikardigr parametrik degisikliklerin etkileri in@xmistir. Bu amaca yonelik olarak 30 ddonem-
lik bir ardisik nesiller (OLG, Overlapping Generationspaeli gelistiriimis ve insa edilen
model cercevesinde bir parametrik sosyal guvenlik mafo uygulanmistir. Sonuglar, refor-
mun sosyal guvenlik sistemi aciklarinin kisa vadede astma sebep oldugunu gostermekte-

dir. Agiklarda azalma ancak orta ve uzun vadede miumkiind”

Anahtar Kelimeler: dinamik genel denge analizi, ardisgkitber modelleri, sosyal guvenlik

reformu, emeklilik sistemi
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CHAPTER 1

INTRODUCTION

Social security systems have been a rising interest for éexeloped and developing coun-
tries during the last two decades. Primarily concerned Viithncial sustainability, govern-
ments have gone ahead with reforms on social security sgst€éarkey has not been an
exception to this reform wave. The Turkish pension refortrotuced within the first decade

of the 2000s is the focus of this thesis.

The analysis starts with a brief exposition of the evolutasrthe social security system in
Turkey. Then the research question is presented, followeal discussion on the method of

analysis. The introduction is concluded by an outline ofrést of the analysis conducted.

1.1 Social Security in Turkey

Until recently, the social security system in Turkey wasied around three major social se-
curity institutions: BK (Social Security Organization fartisans and the Self-Employed, Es-
naf ve Sanatkarlar ve Diger Bagimsiz Calisanlar SoSigortalar Kurumu), ES (Retirement
Fund, Emekli Sandigi), and SSK (Institute of Social Insges, Sosyal Sigortalar Kurumu).
One major diference among these institutions was their coverage in teframployment

status of partakers.

Of these institutions, the first to befially founded was ES. By Law no 5434 that went
into effect in 1950, ES was founded to provide retirement supportheadth insurance to
public servants and military personnel. The institutiorswdasigned to ensure social security
to their relatives in case the insured individual dies. lnoadance with Law no 5434, the

major items of expenditure of ES are retirement benefit paysnand health expenditures.



These expenditures are financed by contributions paid bghers and employers, which are

primarily public institutions.

Even though there existed a number of social security régarelated to labourers in the
private sector, these were not brought together until 196Bsse regulations were brought
together in mid 1960s due to the principles laid down by th@l1@onstitution and the First
Development Plan adopted in 1963zbek, 2006). The result was Law no 506, which went
into efect in 1965 and formed the foundation of SSK. The major cbuatibn of the law
was to bring together the existing legislation on socialsggc of labourers and expand the
system’s coverage by defining everyone that works undenécsarontract as a partaker. By
late 1970s, the coverage of SSK was extended to includeudtgrial workers and providers
of home services. The major income items of SSK were definde toontributions paid by

labourers and employers. Expenditures consisted of b@agfihents and health expenditures.

According toOzbek (2006), also outlined in the First Development Plasitiva foundation of
a social security institution to cover artisans and the-aeiployed individuals. This structure
was realized in 1971 by Law no 1479 that formed the legal bafdBK. Initially focused on
covering retirement and disability related benefits, thecstire of BK was changed in 1985
to cover health expenditures as well. While these payments the expenditure items of BK,

the major source of income is the contribution receipts fpartakers.

Despite initial surpluses, the social security institnidegan to run deficits by early 1990s.
Figure 7.6 of TURKSTAT (2009) shows that expenditure cogeraf the social security sys-
tem was above 100% up to year 1992. In 1993, the coveragedd®.5% and falls steadily
in the following years. In year 2004, only 66.4% of expendituof the social security insti-

tutions are covered by the collected revenues.

The deficits were covered by the government. The data onfér@ngom the consolidated
budget of the government to the social security institiioan be obtained from the web-
site of the General Directorate of Budget and Fiscal Conmtihistry of Finance. The data
shows that in 1990, the transfers were 0.3% of GDP, increstgedlily during the 1990s and
reached 4.34% of GDP in year 2003. State Planning Orgammsittocial and Economic In-
dicators 1950-2010 shows that total budget transfers talssecurity institutions reached
5.53% of GDP in 2009. Hence in the last two decades, sociatiggmnstitutions ended up as

considerable expenditure items on the government budget.



It was mainly such sizeable deficits that led to a reform irsti@al security system of Turkey.
The reform was conducted in two parts. The first part was Law4@7 of 1999. The main
effect of this law was to increase the retirement age in Turkbg rEsult of the second part,
completed after 2005, was the foundation of SGK (SosyalgBlil Kurumu, Social Security
Institution) that gathered the three major social secumgyitutions, BK, ES and SSK, under a
single institution. The aim was to unite the members of thestutions under common rules
of social security. Major contributions of the reform preseavere to change retirement age, to

introduce new pension calculation methods and to chandacexpent and contribution rates.

The aim of this study is to analyse thffexts of social security reform in Turkey. One ques-
tion that needs an answer is whether the reform is adequateémcial self séiciency of
the social security system. Will the deficits decrease tjindime, or will transfers to social
security institutions continue to be a major item on goveentrbudget? Another question
that needs to be addressed is the welfare impact of the petbreform from a generational
perspective. Will future generations be bettérar worse @? How will the well-being of the

society evolve? This text aims to address these questions.

1.2 Tools of Analysis: General Equilibrium and OLG Model

The analysis in this thesis focuses not only on the evolutiomacroeconomic variables but
also on the changes in micro behaviour. As such, it requifesnaework that integrates not
only the micro behaviour displayed by agents and the maormeuic state of the economy
but also the linkages between micro and macro layers, lieguin turn, a tool that captures

the interconnectedness of the economy as in a generall@quiti model.

Construction of a general equilibrium model can be thoughgummarizing an economy
with a number of equations. At the core of the model is theifipation of agent behaviour
In a standard setup, a general equilibrium model may incbmfssumers that optimize util-
ity gained from consumption subject to their budget comstsa Such a static optimization
problem would yield optimal consumption as the result. Alsoe may include production
by a representative firm in order to account for supply of ougnd demand for factors of
production. The factor incomes generated by productiortcabe allocated to the consumer

in accordance with the specified consumer budget constraint

3



Such a construct can be used to observe ffeces of various shocks on the economy. For
example, a positive technology shock may be introduced edfitin’s production function
in order to analyse theffiects of technological progress. Still, such a constructigae be

further improved in order to be of use in this research.

Two points related to the modelling concerns need to be mattgsapoint. Firstly, the con-
structed model needs to be dynamic in nature so that it islpeds observe theftects of
shocks or policy changes through time. A number of appraacine possible to come up
with a dynamic model. One can change the values of model peasnor exogenous values
through time. In essence, this is solving a static model foumber of times. For a truly
dynamic structure, one needs to introduce dynamism intatagghaviour The standard ap-
proach is to introduce a time perspective to the consumait ishthe representative consumer

is assumed to maximize lifetime utility subject to avaitabfetime resources.

Introduction of time to the consumer problem may take twa®rThe first approach assumes
that the consumer lives for an infinite number of time periddsextbook example for such
models is the Ramsey-Cass-Koopmans model. The secondaappassumes that the con-
sumer lives for a given number of time periods, and then diks.standard in limited lifetime
models is the OLG (overlapping generations) model. Bothr@gghes include maximization

of lifetime utility subject to lifetime resources.

The second modelling concern is the need to account for thevagation of individuals
at a given time period. The Turkish retirement system is a ®APay-as-you-go) system
where current contributions to social security system aexlio pay the current benefits to
retirees. Therefore, the model needs to include indivilttat are at dierent stages of life at
a given time period. Specifically, the model has to repreentoexistence of both actives,
the people paying contributions to the social securityesystand the passives, the people

receiving pensions from the system, at a given time period.

The framework that accounts for both these modelling corscisrthe OLG (overlapping gen-
erations) model. The OLG model is based on a representativ@umer with a finite lifetime.
Utility is maximized by the representative consumer sulfjedifetime budget constraint. At
any given time period, a number of new consumers are bornexistonith older consumers
and a number of consumers die and leave the economy. The Oldél mddresses the mod-

elling concerns in this study by introducing the needed dyinaconsumer behaviour and



presents age variation at a given time period. Hence the Ob@ehis chosen to be the core

of the methodology adopted in this study.

1.3 An Outline

In the following chapter, development of the social segusitstem in Turkey is described,
along with its major problems. The social security reforragass in Turkey is also described
in this chapter, with an emphasis on the changes in the p&eenef the social security

system.

Following this, Chapter 3 first provides a brief literatutegveey on OLG models. Then a sim-
ple OLG model with social security is constructed for ilhasive purposes. This discussion
is followed by notes on the shortcomings of a simple OLG magilain the research question
and the directions to which the basic model should be extenbige proposed extensions are

supported by the available relevant data.

Under the light of Chapter 3, Chapter 4 presents the corigiruof a relatively large scale
OLG model. The model includes three representative consurgach consumer is assumed
to represent the members of one social security institutienBK, ES or SSK. In turn, each
social security institution is defined withftBrent budget specifications andfdrent social
security parameters. The deficits of the social securitiitit®ns are covered by the gov-
ernment that collects taxes and borrows from domestic armigio sources. The constructed
model is calibrated to year 2007 Turkish data and then rurbtai results for the steady

state.

Chapter 5 follows with the analysis of a parametric socialisgy reform. First, the #ects of

the ageing population are briefly discussed. It is obserwatithe ageing population causes
increases in the expenditures of the social security inilits, for the share of passive mem-
bers in the social security system increases. The need twérthe increasing deficits of the

social security system forces the government to increastathrate.

This analysis is followed by an examination of a paramethiock that includes decreases
in contribution and replacement rates. It is observed tmatrtroduced shock creates three

subgroups of each representative consumer. The first grangists of the consumers born

5



and retired before the shock. The second group includestigimers born before the shock
and retired after the shock. Members of the third group agectimnsumers born and retired

after the shock.

Calculation of the time path taken by the variables of the eh@dints out the importance
of the pension received by consumers born and retired béfiereshock. Since this group
receives a pension calculated using high replacement, tamsconstitute a non-decreasing
expenditure item for the social security system. On therdthad, the contribution rates fall
as part of the shock, causing revenues of the institutidhdHfence the social security deficits
increase in the short run and fall below the initial stea@dyestalues only in the medium to

long run.

The reduced replacement rates imply low pensions whichyrm, force the consumers to
save more in order to finance retirement. The increased gaviause higher capital stock
accumulation. Increasing capital stock leads to highepwutThus it is concluded that the

shock has expansionarytects.

Conducted welfare analysis shows that, of the consumersngh® alive when the shock was
introduced, the representative consumers closest temstint at the time of the shock are
worst dfected. Examination of the transition path of the repressat@onsumers’ indirect

utility function values, from pre-shock steady state totybsck steady state, shows that
public workers, i.e. consumers covered by ES, are wdistid from the shock. The society
as a whole experiences welfare losses in the short run, &g dre gains in the medium run.
Results of the conducted analysis are summarised in Chéypadrich concludes by pointing

to potential avenues for extending this study.



CHAPTER 2

SOCIAL SECURITY IN TURKEY: PAST AND REFORM

The aim of this chapter is to present a historical review afiadosecurity in Turkey with

an emphasis on the retirement pension regulations. Thestasts with the identification of
historical origins and proceeds to examine how the soc@alrtg system evolved until late
1990s. Then the social security reform in Turkey from 199808 is reviewed with reference
to the related laws. The chapter concludes with a summarhafges in the social security
parameters, i.e. replacement rates and contribution, ratekthe new pension calculation

method introduced by the reform laws.

2.1 Origins of Social Security Institutions in Turkey

The current structure of Turkish social security systemndilcome into being until after the
World War 2. Prior to 1950, existing legislature on socialgiy was primarily related to civil
servants and labourers However, this legislature was dereil fragmented. The segmented
structure that related to civil servants was united in 1980the foundation of ES (Emekli
Sandigi). Founded by Law no 5434 in 1950, ES primarily ceyaiblic workers and civil
servants and could be regarded as a conclusion of a segnsyistedh that dates back all the

way to mid 19th century@zbek, 2006, p.251)

Starting with the 1960s, the institutionalisation of thekish social security system gained
pace. Article 48 of the 1961 Constitution defined social sgcas a universal right and
charged the state with the responsibility to establish theessary institutional framework
to provide social security to citizens. The principle wateed in the First 5 Year Develop-

ment Plan as well. It was stated in the first plan that indaisseition and urbanisation would
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increase the need for social security (SPO, 1963, p.66)s Dhne of the stated aims in the
1st 5 Year Development Plan was the establishment of a deswmial security system in 15

years (SPO, 1963, p.109-110).

In accordance with these principles, SSK (Social Insurdnsttution, Sosyal Sigortalar Ku-
rumu) was founded in 1964 by the Social Insurance Act, Law0@& $he main contribution
of this law was to bring the existing fragmented social sigwstructure related to labourers
together and can be regarded as a continuatidsgoSigortalari Kurumu (Labourer Insurance
Institution) that was formed in 1945 by Law no 4792. The geaeta of SSK were defined as
anyone who works under a service contract. In 1971, Law n® f@iided BK (Bag-Kur, So-
cial Security Institution of Craftsmen, Tradesmen and ©8af-Employed People) to cover

self-employed individuals.

The created structure of social security was formulatedratdhree social security institu-
tions; BK, ES and SSK. These institutions were supplemebyeal variety of much smaller
structures that provide insurance to the individuals wagkin banks, insurance companies,
trade chambers and stock markets. Stated to be typical th&wouEuropean welfare regimes
(Bugra & Keyder, 2006, p. 212), this fragmented structuae baused dierences in benefits
provided by the institutions. Of these three institutioBS is regarded to provide the most
comprehensive social security whereas BK is stated to haweitad scope Qzgir, 2008,

p.36).

Coverage of these institutions broadened through time anidus practices changed by a
number of laws and regulations. Even though the system wWasugkcient for a number of

decades, problems began to arise in 1990s. The institubegsn to run deficits continuously
and these deficits increased in size. We next examine thaeuggproblems faced by the social

security system in Turkey.

2.2 Problems of the Social Security System in Turkey

Turkish social security system has been experiencing a auaflproblems since early 1990s.
The task undertaken in this section is to briefly review th@ebdlems. The conducted review

has been supported with relevant data whenever possible.
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2.2.1 Budget Imbalances

The social security institutions were able to run at leaktrim@ed budgets for some time. The
funds created by these institutions were even used as aesofuidomestic saving during the
1970s (Akyuliz, 2008, p.82-85). However, by 1990s, thestitutions began to run deficits.

These deficits were financed by transfers from the governmetget.

Data on the transfers from the consolidated budget of thergovent to the social security
institutions can be obtained from the website of the Ger@nalctorate of Budget and Fis-
cal Control, Ministry of Finance. The data shows that theaasfers increased from 0.31%
of GDP in 1990 to 1.37% of GDP in 1995. Table 2.1 presents, fdiffierent sources, the
deficits of the social security system as percentage of GB&ificreasing trend in social se-
curity deficits continues in the second half of the 1990s aadhes 3.42% of GDP according
to Social and Economics Indicators: 1950-2010 of SPO. BW20 transfers to social secu-
rity reach 5.53% of GDP. These deficits, financed by trandfera the government budget,

were regarded as one of the major signals that social sgaeétded restructuring.

Table 2.1: Social Security Deficits as Percentage of GDP6-22®3

199619971998199900(R00120022003200420052006200 72008200
BK 0.330.580.760.720.690.620.741.16 NA] NA NA|[ NA| NA| NA
ES 0.280.420.380.650.851.021.361.39 NA| NA NA[ NA| NA| NA
SSK 1.251.341.201.480.531.071.331.59 NA[ NA| NA| NA| NA| NA
Total 1.862.342.342.862.072.703.434.14 NA| NA| NA| NA| NA| NA
Budget
Transfers
to Social {1.691.961.992.631.942.342.853.423.383.583.023.923.705.53
Security
Source: For BK, ES and SSK rows, deficit data is from Table 5ailf [2004). GDP figures
are from TURKSTAT (2009). The total row is author’s calcidat Budget transfer data is
from SPO’s Economic and Social Indicators: 1950-210, Givapt Table 43. NA represents
data not available in Telli (2004).

2.2.2 ActivgPassive Imbalances

An other serious imbalance in the social security systelmeipath of activgpassive rate dur-

ing 1990s, presented below in Table 2.2. The agtiassive rate measures the ratio of active

9



members, the members that pay contributions to the comelépg institution, to the passive

members, the beneficiaries of the system.

Table 2.2: ActivéPassive Ratios

Active/Passive Ratio
1989 | 1993 | 1995| 1996 | 1997 | 1998 | 1999 | 2003 | 2004 | 2005
BK 51| 3.7| 3.03| 28| 272| 263| 26| 2.34| 227| 21
ES 19| 18| 197| 1.87| 1.79| 1.77| 1.69| 164 | 157| 151
SSK| 24| 23| 241| 2.36| 2.33| 229| 221| 166 1.63| 1.72
Source: Data for years 1989 and 1993 are from Table 17 of SP@b(1p.113). Data for
years 1995 and 1999 are from Table 22 of SPO (2000a, p.10&). fbayears 1996, 1997
and 1998 are from Table II-21 of SPO (2000b, p.116). Data éary 2003, 2004 and 2005
are from Table 1 of SPO (2007, p.9).

In Table 2.2, a steady decline in actipassive ratio is evident. This fall implies that a given
working partaker of the social security who pays contritmsi now has to cover the costs of
more individuals within the system. Given the parameterthefsystem, the social security
institutions need to reduce expenditures and increas@uegeto cope with both increasing

deficits and falling activpassive rates.

2.2.3 Demographics

The Turkish population has been regarded young relativeet@ldped countries. But the
population growth rate projections of TURKSTAT show thaithin the first half of the 21st
century, Turkish population will get older. Figure 2.1 arable 2.3 below underline the situ-

ation.

For the 15 years covered in Table 2.3, life expectancy isrgbdeto be increasing whereas
infant mortality rate is falling. Both total fertility andgpulation growth rates are showing a

steady decline. All these observations indicate that thpaifadion will get older.

TURKSTAT also has demographic projections based on thegsddBased Population Regis-
tration System. These projections are displayed in Figur@2d confirm the expectation that
population growth rate tends to fall. Thus it is expected thahe future, a higher proportion

of the population will be of relatively higher ages.
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Table 2.3: Basic Demographic Information

Life Expectancy| Infant Mortality | Total Fertility Rate | Population Growth

at Birth (Year) Rate (%) (Number of Children) Rate (%)
1990 67,4 51,5 2,9 17,0
1991 67,7 50,1 2,9 16,6
1992 68,1 48,9 2,8 16,3
1993 68,5 47,6 2,8 16,0
1994 68,8 46,4 2,7 15,7
1995 69,2 45,2 2,6 15,4
1996 69,6 42,9 2,6 15,0
1997 70,1 39,6 2,5 14,7
1998 70,3 38,6 2,5 14,4
1999 70,7 34,9 2,4 14,1
2000 71,0 315 2,4 13,8
2001 71,4 28,4 2,3 13,5
2002 71,8 25,6 2,3 13,2
2003 72,1 23,1 2,3 12,9
2004 72,5 20,9 2,2 12,6
2005 72,9 18,9 2,2 12,3
2006 73,2 17,5 2,2 12,1

Source: TURKSTAT Population and Development Indicatotsy:;#inkg.die.gov.tf, Access
date: 21 July 2010.

0.8
0.6
0.4

0.2

Figure 2.1: Annual Population Growth Rate with Projections

Source: Author's graph based on TURKSTAT Population Stesisand Projections;
httpy//www.turkstat.gov.iVeriBilgi.do?th id=39&ustid=11; Access Date 21 July 2010.
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Such an ageing process is expected to have advdisetseon the social security system.
As the population becomes older, the number of passivesxgectd to increase and the
activgpassive rate would fall even further. Given contributiotesa the social security insti-

tutions would not be able to cope with the increases in expmes.

2.2.4 Indficient Use of Revenues

One of the issues frequently raised about social securitiiat social security institutions
were able to operate with surpluses prior to 1990s. Howdlverfunds accumulated through

these surpluses are claimed to be mismanaged.

Relevant legislation enables social security institigidm accumulate asset stocks. Article
20 of Law no 4792 states that SSK can use the available resaxoess of expenditures to
deposit in national banks, to purchase government bonésgage in residential construction
for the passives who receive disability pension and old a&gsipn or to acquire partnerships
in enterprises or found enterprises. Article 22 of Law nobdtates that ES may acquire real
estate, invest in government bonds, acquire stock exchammake deposits in public banks.

Article 16 of Law no 1479 allows BK to acquire real estate,aitgovernment bonds and

deposit in public banks in addition to acquire shares ofgte\enterprises.

Tables in SPO (1972, p.802-803) and SPO (1979, p.141-14%) ttat the funds accumulated
by ES and SSK were primarily deposited in banks or were usquutchase government
bonds. The funds accumulated by BK in 1970s were also placbdnk deposits or used to
acquire government bonds. The BK funds have been used ta@énaork place construction
credits (SPO, 1979, p.142). Thus the funds accumulated égdhial security institutions
were primarily used to finance the government or the privatdéos. Especially SSK funds
were used heavily to finance infrastructure investmentsstate economic enterprises; final

destination of these funds, however, was the private séataiiiz, 2008, p.83-100).

PETROLIS (2005) claims that at least SSK funds were used throughDi¥iB (Devlet
Yatirim Bankasi, State Investment Bank) as a source for didengavings and received in-
adequate return, especially in the 1970s. However, if toeraalated funds of SSK had been
invested with a 2% real return as of 1960, by the end of 1997 8&d have more than $20
billion in resources Qzgiir, 2008, p.46). Duygulu and Pehlivan (2004, p.43)uates that
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SSK funds received a return of 7.7% in 2000, 8.8% in 2001 a@&b6n 2002. Given that
inflation was well over 10% in those years, these returns aite qnadequate in real terms.
Findings along these lines have led to the conclusion tleatesources gathered by the social
security institutions were primarily used, at low intereses, to finance the public sector or
the private sector through credit channels of the publikbaBuch disregard for actuarial per-
spective lays the foundation for the claim that the socieliggy institutions were financially

mismanaged.

2.2.5 Indficiency in Contribution Collection

One of the problems facing the social security system isrtability of the system to collect

all of the accrued contributions. As an example, Tuncay alper{1997, p.88) states that for
SSK the rate of collected contributions to accrued contidins has fluctuated between 70%
and 80% and never reached 100%. The data on the issue igliméeertheless, a fragmented

picture has been presented in Table 2.4.

The table shows that the ratio of realised contributionemibns to accrued amounts for SSK
and BK. The first two columns, SSK-1 and SSK-2ffeli only with regard to data source
and have been presented to enable reader awareness. Ehsubrts the claim that social
security institutions are unable to collect all the accroedtributions. One may assume, with

a most optimistic approach, that there 10 to 15% uncollectedribution.

McGillivray (2001, p.10) reports a number of comparisonnp®ifor evasion of contribution

payment. For the US, 10% of total contribution liabilitieens not paid in 1997 (Manchester,
1999, p.302-303). In 1996, 1.4% of the employers are regdddrave defaulted on contri-
butions in Singapore (CPFB, 1996, p.43). The defaulting veds 4% in 1996 and 1997 in
Malaysia (EPF, 1997, p.22). For the Russian Federationcdh#ibution gap is estimated to
be 26% in 1997 (Cichon, 1999). The contribution evasion irkéw is not the worst one, but

nonetheless there is considerable revenue leakage.

This contribution evasion problem is usually laid upon twasons. Firstly, the social secu-
rity system has limited personnel for inspection purpoBes/gulu and Pehlivan (2004, p.48)
reports that as of 31 December 2002, Review Committee of S&Kanly 249 inspectors

and 100 deputy inspectors on active duty. This personneresgmnsible for the auditing of
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777,177 business establishments in 2003. Comprehengilitinguwith such limited person-

nel would be dificult to perform.

The second item is recurrent amnesties throughout the 18802000s related to the social
security system. The examples of amnesties abound. A defantribution amnesty in 1992
Law no 3780 pardons the debts of BK participants in 1991 arfidréeLaw no 4247 dated
1997 enables payment of old debts in 10 instalments and pa&ldo of the fines for default.
In 2001, indebted participants are allowed to pay delayatritmtions in 18 instalments with
3% default fine. More recently, in 2006, Law no 5458, has esthbéstructuring the default
contributions. The latest example is Law no 6111, which wetat effect in February 2011

and included an other restructuring opportunity for theaidsocial security contributions.

Such recurring amnesties and low inspection capabilitieate moral hazards. For US, Luitel
and Sobel (2007) finds that repeated tax amnesties creaaug\losses related to disin-
centives for long term compliance. Though research on tefdesocial security amnesties is
virtually non-existent, similar dynamics can be assumelold for social security contribu-

tion evasion. In the Turkish case, the possibility of gettimught while avoiding obligations

is low. Even if debt to the social security institutions ataliates, probability of an amnesty is
considered high. Thus participants evade meeting theathigs of the social security system

and revenue contribution falls.

Table 2.4: Accrued vs Realised Contribution Payments

SSK-1| SSK-2 | BK
1993 | 74.42 74.4| 55
1994 | 72.05 75.2| 64
1995| 81.35 81.4| 74
1996 85.3 85.3| 55

1997 | 85.44
1998 | 84.52
1999 | 79.11 84.5| 56
2000 | 84.37
2001 | 81.67
2002 | 82.26

Source: Column SSK-1 is from Table 3 of Duygulu and Pehliz094, p.25). Columns SSK-
2 and BK have been compiled from SPO (2000a, p.107), SPO (¥29%1), SPO (1997,
p.183) and SPO (1998, p.223)
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Table 2.5: Age Distribution of Pensioners in 2007

ES Pensioners BK Pensioners SSK Pensioners
0-39 0.73% 0.00% 0.25%
40-44 2.39% 0.30% 2.55%
45-49 10.94% 6.45% 15.99%
50-54 24.77% 12.10% 21.31%
55-59 21.41% 17.76% 20.09%
60-64 15.13% 17.32% 14.91%
65-69 9.82% 15.70% 11.31%
70-74 6.30% 15.11% 7.36%
75+ 8.51% 15.27% 6.23%

Source: Author’s calculations based on data compiled frag Ahnual Statistics, Table

14; ES Annual Statistics, Table 6; SSK Annual Statistichlde68. Data is available at
httpy/www.sgk.gov.tiwpg/portafAnasayfalstatistikler, Access Date: 24 July 2010.

2.2.6 Early Retirement

One of the reasons for thefficulties confronting the social security system is iderdifies
the early retirement problem. For SSK, the founding law getsetirement age to 60 for both
men and women. This age criteria was lowered in 1965 by LawQ&otd 55 for women but
maintained at 60 for men. The age limit was further decreagdcaw no 1186 in 1969 to 50
for women and 55 for men, but was once more increased to 55darem and 60 for men
by Law no 3246 of 1985. However, the age criteria was remoyeithé Law no 3774 passed
in year 1992. By this law, entitlement to retirement pendiecame conditional upon being
an active member for 20 years in the case of women and 25 ye#ne icase of men. Thus
a woman who entered the system at the age of 18 would be abdgir® at age 38; a man

would be able to retire at age 43.

The dfect of such legislation is evident in data as well. Table 26sents the age distribution
of BK, ES and SSK beneficiaries. The striking point is that®@2 more than 50% of retire-
ment pension recipients of ES and SSK are aged 59 and belowBK;dhe rate is observed

to be more than 35%.

Table 2.6 presents the evolution of BK pensioners’ ageildigion through time. The striking
point here is that through the considered time period, theesbf BK pensioners aged 45-59
in all BK pensioners has increased steadily from 23% in 1993286 in 2005.
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Table 2.6: Age Distribution of BK Pensioners 1994-2005

45-49 | 50-54 | 55-59 | 60-64 | 65-69 | 70-74 | 75+
1994 | 0.21% | 1.04% | 21.73% | 34.42% | 23.04%| 11.35%| 8.17%
1995| 0.50% | 1.76% | 20.92% | 32.55% | 23.46% | 12.41%| 8.34%
1996 | 2.20% | 4.38% | 18.87% | 30.00% | 22.92% | 13.09%| 8.47%
1997 | 2.58% | 5.45% | 17.94% | 27.55% | 23.49% | 13.98%| 8.83%
1998 | 3.04% | 6.89% | 16.47% | 23.76% | 25.72%| 14.51%| 9.31%
1999 | 3.16% | 7.62% | 16.18% | 21.43% | 29.59% | 16.83%| 4.88%
2000 | 3.09% | 8.07% | 16.70% | 21.18%| 29.02% | 16.70% | 4.90%
2001 | 3.28% | 8.09% | 17.17%| 20.18%| 29.13% | 16.87% | 4.98%
2002 | 3.45% | 8.09% | 16.14% | 19.72%| 29.79% | 17.35%| 5.14%
2003 | 3.65% | 8.28% | 16.85% | 18.61%| 29.66% | 17.40%| 5.20%
2004 | 4.10% | 8.56% | 17.49% | 18.03% | 18.38% | 19.20% | 13.87%
2005 | 5.25% | 9.61% | 17.45% | 17.42% | 17.87% | 17.66% | 14.44%
Source: Author’s calculations based on data compiled from
http//www.sgk.gov.tiwpgportafAnasayfdstatistikler, Access Date: 23 July 2010. Data is
under the link of “Time Series”. See Tables 16 and 17 on datade distribution of BK
pensioners under the Laws no 1479 and 2926.

These observations may not be of much meaning without theexbaof lifetime expecta-
tion. According to WDI (World Development Indicators dagaef the World Bank), lifetime
expectancy at birth for Turkey has increased from 50 yeadOB0 to 72 in 2008. Thus a
person retired at age 60 has 12 years to spend in retiremigistsdems a logical time period
to spend in retirement. However, for the Turkish case, ctmisah woman born in 1980. This
person becomes 18 years old in 1998, starts working and lEcamactive member of the
social security system. Under Law no 3774 of year 1992, she netire at age 38 in year
2018.

According to WDI data, life expectancy of females born inQ @862 years. Then, the consid-
ered person receives pensions for nearly 25 years. OECLL(0d1) shows that, compared
to other OECD countries, Turkey has the highest number afsysgent in retirement. Men
from Poland spend 14 years in retirement whereas men froom&srspend 17 years. OECD
average is 18.3 years. Closest to Turkey is Greece with nmerdépg 23.6 years in retirement.
OECD (2011, p.61) reports that Turkish men spend 29.4 yearstirement. Thus the time

spent in retirement is quite high for the Turkish case.

Life expectancy increases as time passes; if the sociatigesystem is such that people

retire early, the system will face considerable expenditurdens in the medium and long
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run. Thus, given increasing life expectancy, early reteatmopportunity is a threat to the

sustainability of the social security system.

2.2.7 Informal Employment

In a very broad sense, informal economy can be defined as theoEeconomic activities
that could be taxed if they were reported to the proper aiiibgr Informal employment, in
this broad definition, corresponds to employment withowt dficial notifications. Hence, the
wage income of an individual would not be subject to taxessaial security contribution
collection. Also, an individual working in the informal easomy would not benefit from the

social protection provided by the state.

Due to diterences in conceptual definition of informal economy andatians in adopted
methodologies, estimated size of the informal economyesazonsiderably for Turkey. In a
comparison of 110 countries in terms of informality, Sclieei(2002, p.8) reports the size
of informal economy in Turkey to be 32% of GNP in 2002. A repoytthe Presidency of
the Revenue Administration of the Ministry of Finance présea review of estimates on
informal economy in Turkey (@, 2009, p.6). The review includes studies on a number of
years in 1990s. Depending on the employed method and coedigtear, the size of informal

economy fluctuates between 2% and 66% of GNP.

In an examination of labour market segmentation, BasaB520.83) states that status of em-
ployment can provide clues as to the size of informal emplkaytnfor casual or temporary
workers are mostly uncovered by social security. Thus tteahcasual workers in employ-
ment may be taken as an indicator of informality. Such emplayt status information is

available in Table 2.7.

A casual observation of Table 2.7 shows that the share oatamployment, and hence infor-
mality, has been increasing through the 1990s. Basak (2098) also reports, from Boratav,
Yeldan, and Kose (2000) and Yeldan (2001), that informgbleyment is 41% of total labour
employment in 1990 and fluctuates between 40% and 50% in #tehfilf of 1990s. Such
high informal employment figures point to considerable égss terms of contribution col-
lection for the social security system. Therefore, poti@éned at reducing informality would

contribute to solving the financial problems of the socialusity system.
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Table 2.7: Status in Employment (%)

Year | Period | Wage and Casual Employer | Self- Unpaid
Salary Earnerl Worker employed| Family
(Regular) (Casual Worker
Employee)

1989 | April 58,75 8,06 7,03 19,60 6,57
October 58,50 9,08 6,61 19,68 6,12
1990 | April 61,01 7,88 7,49 17,96 5,66
October 59,39 6,80 9,13 18,53 6,15
1991 | April 57,84 8,01 10,26 17,88 6,00
October 59,31 8,44 9,58 17,72 4,94
1992 | April 56,48 9,57 10,30 17,04 6,61
October 57,51 8,70 10,73 17,54 5,53
1993 | April 58,25 9,16 11,04 16,46 5,10
October 58,16 9,51 10,53 16,33 5,47
1994 | April 57,91 9,10 10,69 16,20 6,10
October 55,54 11,77 9,83 16,93 5,93
1995 | April 57,13 11,21 9,86 15,99 5,81
October 57,80 10,63 9,97 16,51 5,10
1996 | April 58,60 10,56 10,07 15,58 5,19
October 58,07 10,54 10,66 14,95 5,79
1997 | April 57,38 11,38 10,19 15,79 5,27
October 59,35 11,95 8,71 16,21 3,78
1998 | April 59,06 10,14 10,55 15,47 4,78
October 59,46 11,30 10,51 14,25 4,48
1999 | April 58,00 10,85 8,52 16,23 6,41
October 59,59 12,21 9,33 14,83 4,04
2001 | April 63,06 9,64 7,84 15,58 3,88
October 60,34 10,58 8,28 15,34 5,45
2002 | April 64,88 7,89 8,19 14,77 4,28
October 62,64 10,21 8,58 13,30 5,27
2003 | April 65,99 7,92 7,70 14,55 3,85
October 62,86 9,87 7,20 15,28 4,79

Source: Author’s calculations based on Basak (2005, p.84)
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However, policies targeting informality should be carbfalonsidered. Current reductions in
informality implies more active members and higher reverfoe the social security system.
But an increase in the number of actives now means an inciedbe number of passives,
and social security expenditures, in the future. Hence filoenfinancial sustainability point

of view, policies aimed at the reduction of informality amuthle edged swords.

2.3 The First Reform Wave: Law no 4447 of Year 1999

Akyliz (2008) states that 1990s was the scene to a considaetabate by both domestic and
international actors regarding the need for social sgcueitorm in Turkey. The result was
Law no 4447, accepted by the National Assembly in 1999 despihsiderable protest from
labour unions. Law no 4447 is titled Law on Unemployment hasge. The law establishes
the Unemployment Insurance Fund, defines contributionsetpdid to this fund and deter-
mines the conditions for being entitled to unemploymentiiaace. It introduces considerable

changes to the social security system in general, as well.

One major change introduced by Law no 4447 was the introdgluaf retirement age of 58
for women and 60 for men. These retirement ages would becabdi only to new mem-
bers. For the partakers already in the system, a graduaiticanto new retirement ages was

considered. The resulting retirement ages are presenfebla 2.8.

Law no 4447 can be considered as a nullification of Law no 3%3&ar 1992, which elim-

inated retirement age criteria to entitlement to pensi®eintroduction of retirement age
criteria was protested by the labour unions with the claiat the law would force people to
retire at the grave. The opposition party applied to the @mtimnal Court in protest of Law

no 4447. The Constitutional Court reached a decision in 20@ilLaw no 4447 was revised
in terms of retirement ages and some changes applicable noeEers. The decision of the
Court, with the relevant legal grounds, was announced irOtfieial Gazette on November

23, 2001.

Law no 4447 also defined changes on other parameters anddaeaihthe pension system.
Specifically, calculation of pensions, replacement rabelsigdate ca@icients were explicitly

defined. These definitions are summarised in Table 2.9.
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Table 2.8: Retirement Age of Women by Law no 4447

Before 1999| By Law 4447 | By Revised 4447
(1999-2002)*| (2002 and after)
2000 38 38 38
2001 38 41 38
2002 38 43 38
2003 38 45 39
2004 38 47 40
2005 38 48 41
2006 38 49 42
2007 38 50 43
2008 38 51 44
2009 38 58 45
2010 38 58 46
2011 38 58 47
2012 38 58 48
2013 38 58 49
2014 38 58 50
2015 38 58 51
2016 38 58 52
2017 38 58 53
2018 38 58 54
2019 38 58 55
2020 38 58 56
2021-2060 38 58 58

x These retirement ages were available in Law no 4447 but cwilfe put into &ect due to
the decision of the Constitutional Court.
Source: Sayan (2005, p.42)
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Consider first the BK members. Income subject to contrilbupayment for BK members
were defined through a 24 step income chart. Accordinglyagar enters the system at one
of the first 12 steps and rises automatically through theIRstteps. Moving beyond the "2
step is conditional upon the partaker's application. Ptiokaw no 4447, last working year

income was taken as the level of income to base pension atmulupon.

In a typical PAYG pension system, active members pay cauttdbs out of income. Upon
entitlement to retirement pension, pension is calculatethbltiplying the income that is to
form the basis of pension calculation with a replacemerd. it the text that follows, the
income that forms the basis of pension calculation is reteto as work life average income.
For BK, work life average income was taken as the last worlyg®y income prior to Law no

4447 .

Law no 4447 introduces the concept of taking an averagestiitie income for the calculation
of pensions. When a partaker applies for pension, first théx life average income of the
partaker is calculated. For this calculation, first the antai time the partaker had spent at
each step is determined and a total working life income ismard. Then a weighted average
of this total working income is taken, where weights are thetperiods spent at each step.
This average income forms the basis for the calculation ofjpe amount. Pension is then

obtained by multiplying the average income with the repiaeet rate.

Regarding the replacement rate; for the first 10 active y#aegpartaker gets 3.5% points for
each year under Law no 4447. For the next 15 years, 2% pomtsdaied. Each year after the
25th year adds 1.5% to the calculation of replacement rdtes B person who has actively

worked for 25 years receives 10*3.55*2= 65% as the replacement rate.

The contributions to be paid by active BK members for retiatare 20% of the income step
the partaker claims to be at. The chart for income steps iatedcevery year by CPI and real
GDP growth. Therefore, the update @dent used to bring past income levels to the date of

application for retirement can be considered to be an ammatifaCP1 and real GDP.
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Table 2.9: Pension Parameters After Law no 4447

BK ES SSK
Retirement | 58-60 for new entrants | 58-60 for new entrants 58-60 for new entrants
age Gradual transition for Gradual transition for Gradual transition for
old members old members old members
Income Weighted average defined by seniority Updated lifetime income
definition from 24 step steps chart of divided by total time of
income chart Article 23, Law no 657 contribution payment
Income CPIl and Not Applicable CPl and
update real GDP growth real GDP growth
Replacement 3.5% for 10 years 75% for 25 years of service; 3.5% for 10 years
rate + 2% for next 15 years | +1% for each + 2% for next 15 years

+ 1.5% for
additional years

additional year;
-1% for each less year

+ 1.5% for
additional years

Contribution
rate

40% (of the income step
declared by the partake
20% health and

20% pension

35%
) (20% by institution
+ 15% partaker)

11% for health
(6% emplyr

+ 5% partaker)
20% for pension

(11% emplyr
+9% partaker)
Pension CPI Public wage increase CPI
update

Source: Author’s compilation from Laws no 4447, 5434 and.657

For SSK members, past incomes are updated to the date ofatppii for retirement by CPI

and real GDP growth to obtain the total working life incomdisTis then averaged to the
time periods of contribution payment to obtain work life eage income. Replacement rate
calculation follows the same method for BK. The income updabased on CPI and real GDP
growth, as was for BK. For a SSK partaker, the employer pay$%tealth contribution and

11% for disability, death and old age pension contributibme partaker pays 5% for health

contribution and 9% for disability, death and old age pemsio

The payments to civil servants are calculated through at cledined in Article 43 of Law
no 657. The chart presents the seniority steps of civil sgésvand the related cfiients
that form the basis of public wage for civil servants dfatient positions. Progress of a civil
servant through this chart is automatic; typically, anvidlial rises one step each year up
to a seniority ceiling that is specific to various job posiso Compensations specific to the
task performed by the civil servant are added to obtain tbeggincome of the civil servant.
This gross income serves for deduction of taxes and soctairigg contributions. A 15%
contribution is paid by the partaker whereas the employsitiriion of the government pays

a 20% contribution.
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The income that forms the basis for pension calculation ésiticome received due to the
placement in seniority chart; that is, work life averageome is the wage received in the last
work year. Since these are updated by budget related remdatnnually, there is not a fixed
update mechanism that is used to update past income to tdaterto form a lifetime average
income. The replacement rate is 75% for 25 years of servimee&ch year more than 25, 1%

is added and for each year less, 1% is deduced.

As stated byDzgiir (2008, p.47), Law no 4447 increases the retiremenbdbgS partakers but
brings no other change for the ES structure. Specificallgmatric changes brought by Law
no 4447 were annulled by the Constitutional Court and ES imedaa relatively generous

institution in the social security system of Turkey.

Akgeyik, Yilmaz, and Seker (2007, p.126-130) argues thatrgoortant aspect of the reform
wave initiated by Law no 4447 is the introduced set of instnal rearrangements. The first
of these rearrangements is the unemployment insurancesdéfini_aw no 4447 itself. An-
other arrangement is the executive order no 618 of year Zl0i6.Executive Order lays the
foundation for an institution that would increase the camatdon between BK and SSK. This
can be regarded as a first step to the unification of the samtairisy institutions; an admin-
istrative reform implemented not much later. Such indtndl changes were supplemented
by the foundation of the Individual Retirement System by Law4632 in 2001. This sys-
tem enables private financial institutions to set up volgntatirement accounts in support of

existing obligatory public retirement system.

2.4 The Second Wave: Laws no 5510 of Year 2006 and 5754 of Ye&(3

In April 2006 Law no 5486 on social insurance and generaltheéakurance was adopted
by the National Assembly. However, President Ahmet NecadteE sent the law back to
the Assembly for reconsideration, stating that some aajeists done to the social security
system were “not fair, reasonable and measurable in line tvé state governed by the rule

of law” (Ozgiir, 2008, p.62).

After reconsideration, Law no 5502 was adopted in May 2006&ctordance with this law, the
SGK (Sosyal Guvenlik Kurumu, Social Security Institufiomas founded under the Ministry

of Labour and Social Security in order to unify BK, ES and SSider a single institution.
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Also in May 2006, Law no 5510 was adopted. Law no 5510 definegéirametric structure
of the social security system from scratch and attemptecdhifiy members of BK, ES and

SSK in terms of social security practices.

An application to the Constitutional Court claimed that Law5510 was not in accordance
with the social state, equality and social security righiagiples in the constitution. In re-

sponse to this, the Constitutional Court abolished somiesoéitticles of Law no 5510. A point

to note is that all changes introduced to the pension systemibservants were annulled for

the law would cause a loss of social rights for civil servgggiir, 2008, p.69). Due to the
decision of the Constitutional Court, the enforcement d&teaw no 5510 was moved from

January 2007 to January 2008 and certain aspects of Law ribvé&E changed by Law no

5754 in 2008. The pension parameters specified by this seefoun wave are presented in
Table 2.10.

The partakers of the social security system are defined bglédw of Law no 5510. According
to this article, the partaker definitions are such that BK tbers are covered by Article 4-b,

ES members are covered by 4-c and SSK members are covered. by 4-

By Law no 5510, retirement age for new members is stated tB8derswomen and 60 for
men. After a period of transition between 2036 and 2048, ¢tieement age is projected to
increase to 65 for both genders. An individual who has edténe social security system
before 1999, the transitory retirement ages stated in Law44y and summarised in Table
2.8 would hold. If one enters the system after 1999 but be26@8, retirement ages are 58
and 60, due to Law no 4447,

Now consider the work life average income from which the penss calculated. Firstly, it
should be noted that the ES partakers who were already antvebers when Law no 5510
went into dfect will continue to operate under Law no 5434 for the deteatidn of income
that forms the basis of pension. That is, the last workingiageme of an ES member is used

for pension calculation.

For BK and SSK members, calculation of income to form the $&mi the calculation of
pension is an amalgam of old and new methods. For the yeawsehlediw no 5510 went into
effect, old methods are used to obtain the income used to cedgodansion. For the years

after introduction of Law no 5510, income is calculated by thethods introduced by Law
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Table 2.10: Parameters of Pension System by Laws no 55107&4d 5

Law no 5510

Law no 5754

Retirement age

58-60

59-61 in 2036-2037
60-62 in 2038-2039
61-63 in 2040-2041
62-64 in 2042-2043
63-65 in 2044-2045
64-65 in 2046-2047
65 in 2048 and later

58-60

59-61 in 2036-2037
60-62 in 2038-2039
61-63 in 2040-2041
62-64 in 2042-2043
63-65 in 2044-2045
64-65 in 2046-2047
65 in 2048 and later

Income definition

Past incomes updated
by update co#éicient
averaged by

duration of activeness

Past incomes updated

by update co#éicient
averaged by

duration of activeness

Income update

1+ 1/2*(change in CPk change in
income subject to contribution)

1+ CPI+ 30% of
real GDP growth

Replacement rate

D

2.5% until 2015;
2% in 2016 and later

Fixed at 2%

Contribution rate

12.5% health

12.5% health

(7.5% emplyr+ 5% partaker)
20% for pension
(11% emplyr+ 9% partaker)

(7.5% emplyr+ 5% partaker)
20% for pension
(11% emplyr+ 9% partaker)

Pension Update | CPI CPI

Source: Author’s compilation from Articles 3, 28, 29, 55 &idof Law no 5510 and Articles
1, 16, 17 and 48 of Law no 5754.
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no 5510. The average lifetime income to form the basis ofipansalculation is the sum of
incomes obtained by these two calculation methods. A neraeirtio the social security under

Law no 5510 will have his or her incomes updated by the new tepctadficient.

Update cofficient, used to bring past income to current value, was base@dRi and real
GDP growth before Law no 5510. The past income was increagédth CPI and real GDP,
separately. By Law no 5754, update fit@ent is defined as CPI and 30% of real GDP growth,
plus 1.

The diverse replacement rates are unified under a fixed ra8é &br each year. Contributions
are also unified at 20% for pension and 12.5% for health. Guwwent is now defined as an
active and systematic supporter of the pension system. Bglé&i81 of Law no 5510, the

government pays 5% contribution for every active membensPa values are updated by

CPI.

2.5 Summary

The aim of this section is to summarise the parametric claimgéhe retirement system. The
considered parameters are retirement age, definition ofriec¢hat forms the basis of pension
calculation or working life average income, update of wogkiife average income to the date

of application for pension, replacement rates, contritsutates and update rules for pensions.

2.5.1 Retirement Age

Before Law no 4447 of year 1999, retirement age is not fixetir&rent is conditional upon

being an active member for 20 years for women and 25 yearséor irhus, if a man enters
the system at age 20, this person may retire at age 45. By Lad4d, retirement age is
increased to 58 for men and 60 for women. However, this agderieriis applicable to new

members and the retirement age of existing members inagaadually (Table 2.8). Law no
5510 dated 2008 maintains this and introduces further &se® from 2036 to 2047 (Table
2.10).
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2.5.2 Working Life Average Income

Prior to 1999, pensions of BK, ES and SSK partakers were ledémli through the income
they receive in the last period of working life. After Law nd4% of 1999, the principle of
calculating working life average income is introduced te grension system. The idea is to
take an average of the incomes partakers have declaredefeeehiring their working years.
This average income is then used to calculate pension thnapmjacement rate. This method
is applied after 1999, due to Law no 4447, and is maintaineddaoy no 5510 of 2008. How-
ever, members of ES are excepted from this application. BomEmbers, income received
in the last working period of life is the basis of pension a#dtion. Still, an individual who
enters the system as a public worker after Law no 5510 is sutijeworking life average

income for pension calculation.

2.5.3 Update Cofficient

As the concept of using working life average income for pemsialculation is introduced to
the social security system, there rose the need to updatampames to the date of application
for pension so that past incomes are reflected by their réaksaSuch a cdBcient was not
defined prior to 1999, for pension calculation was then basddst working year income. By
Law no 4447 of 1999, past incomes are updated by CPI and reBl gg@wth separately up
to the year of application for pension in cases of BK and S&K008 and later, the update
codficient is defined as CPI plus 30% of real GDP growth plus 1, by haw754. Since ES
members receive pension due to the last working period ie¢&8 members are not subject

to such update cdiécients.

2.5.4 Replacement Rate

Before 1999, BK and SSK members that completed active meshipeof 25 years were
entitled to a replacement rate of 70%. For each additionat,yen additional 1 point was
added up to 90%. ES members were entitled to 75% replaceaterdfter 25 years of service
and the replacement rate increases 1 point for each adality@ar of service. By Law no
4447 of 1999, this is maintained for ES members. BK and SSK beesreceive 3.5% for the
first 10 years; 2% for the next 15 years and 1.5% for any addad By Law no 5754, this is
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fixed at 2% per year for all new members. However, if a persahemiered the system before
Law no 5510; that individual will receive 3% for replacemeatie during the first 10 years of

active participation in the social security system.

2.5.5 Contribution Rate

For ES; before 1999, contribution rate was stated as 35% hgl&fd4 of Law no 5434. Of
this rate, 15% was stated to be paid by the partaker and 20%heagsponsibility of the
employing institution. This rate is maintained till Law n61) of 2006. BK members used to
pay a total of 40% of their income as contribution to socialsity system; this also holds till
Law no 5510. For SSK, the rate is 31%. These contributiors@te unified by Law no 5510 to
be 32.5% of the income subject to contribution collectiohth® number, 20% is retirement
contribution; 9% is paid by insurance holder and 11% paicheyemployer. Health insurance
contribution accounts for the remaining 12.5%; 5% is paidhw®y partaker and 7.5% is the

employer share.

2.5.6 Conclusion

This chapter has outlined not only the origins of the Turldshial security system but also the
changes in the retirement system brought about by the ssexalrity reform realised within
the first decade of the 2century in Turkey, after an exposition of the reasons in dawvaf

a reform. The reform has been initialised with concerns figr sustainability of the social

security system.

Prior to 1999, a SSK or BK member who worked for 40 years waigl@mto a replacement
rate of 85% and ES member was entitled to 90%. After Law no 5&)rate is now 80%
under the assumption of 2% for each active year. This imgliesduction in expenditures,
given work life average income that forms the basis for pmnsialculation. Contribution
rates fall to 32.5% from 40% for BK, from 35% for ES. For SSKe ttontribution rate is

maintained.

The general observation is that both contribution and oegpteent rates have decreased for the
Turkish social security system. The low contribution ratesy lead to reduced social security

revenues. However, this could be negated by the decreasles ieplacement rates. For the
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reduced replacement rates would imply low pensions andrdtisced expenditure levels for
the social security institutions. This brief discussiomwh that the changes in contribution
rates and replacement rates have contradictifigcts on the budget of the social security

system.

For each patrticipant, the government is now responsible fportion of the contributions.
Yet the government has been covering social security defioita considerable period of
time now. Introducing the government as a legally definedrdmrtor simply legitimises the

existing deficit coverage mechanism and does not consétaigjor change.

On top of these, the retirement eligibility age has incrdatater retirement would imply a
decrease in the number of passive members and an incredse murnber of active mem-
bers. However, in the long run, all the current actives wdlrbtired, causing once more an

expenditure increase for the social security system.

Obviously, there are many sides to the system. A more canaralysis of theféects of the

reform requires more detailed numerical approach. Thecategtter turns to the OLG model,
the basic tool of analysis adopted in this study. Then théysfwoceeds to construct a large
scale dynamic general equilibrium model to analyse ftiieces of the reform summarised

here.
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CHAPTER 3

A SIMPLE OLG MODEL
AND DIRECTIONS FOR EXTENSION

The origins of OLG models go back to Samuelson (1958) and Dieh{1965). In order to
characterise interest rates in a dynamic economy with adipal growth, Samuelson (1958)
constructs a model in which consumers live for three timéogsrand receive fixed endow-
ments. Diamond (1965), on the other hand, introduces a mdusle agents live for only two
time periods and examines both the long run competitivelieguim in a growth model and

the dfects of government debt on this equilibrium.

Despite such an early manifestation, “it took a while for $ateon’s framework to impose
itself on the profession” as observed by Weil (2008, p.1P@jnting out that Solow (2006)
admits omitting the OLG model in a 1983 book Baul Samuelson and Modern Economic
Theory Weil (2008) notes that flusion of OLG models and their increasing popularity begin

with a number of textbooks written in 1980s.

Still, models with a finite lifetime seem to have consideeabipact in the 1980s. For example,
Blanchard (1985) develops a model in which consumers facertainty regarding survival
to the next period. Should the instantaneous probabilitdezfth be zero, this corresponds
to a model with infinite lifetime. A positive probability intips a limited lifetime. Blanchard

(1985) states that the model is better adapted to finite tiissues like debt and deficits.

Apparently, OLG model was not completely unnoticed priod880s, for Kotlikdt (1998)
claims that a generation of graduate students were quiteesapd by Martin Feldstein’s
works in 1970s on fiscal policy and his debate with Barro (39%4ich intellectual influence

must have been crucial in developing an OLG model with caraiole practical applications
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and probably one of the fruits of such fascination was Auenlend Kotlikdf (1987) which

develops a large scale OLG model in which individuals liveldS5 periods.

In the Auerbach and Kotlikd (1987) model, or the A-K Model as it is commonly known,
consumers gain utility from consumption and leisure; heabeur supply is endogenised.
Taxation is introduced with exogenous government consiompT hus the model dynamics
may lead to government budget deficits or surpluses, giveratas. The model is calibrated

to US data and the obtained framework is used to analyse d baoge of fiscal policy issues.

The A-K model was one of the pioneering works that paved thg feathe formulation
of large scale OLG models to analyse various issues. Thedserin scale was matched by

details added to the model, as research questions required.

Aiming to create a familiarity with the basic tool of the ayeit, this chapter presents a pro-
totype OLG model. The first part of the chapter summarisesoap@riod OLG model with
retirement and pensions. The prototype model is wrappaghdra representative consumer
who lives for 2 periods. There is a PAYG social security systhat collects contributions
and distributes pensions. The second part of the chapterdisated to identifying how the
simple model should be extended to be more suitable for rels@a Turkish social security

system.

3.1 A Two Period OLG Model

3.1.1 Consumer Behaviour

A representative consumer is assumed to live for 2 periodas The model has two living
individuals at any time period t; one young and one old. B&havof the representative
consumer is to maximize lifetime utility by choosing how rhuo consume each period of
life and how much of available resources to put aside forreutonsumption. Specifically,

lifetime utility of the representative consumer in thistsat is taken to be:
2 ¢l -1
Z B 9*1_9—1 (3.1)
g=1 -
whereg stands for aget stands for time andgy.4-1 is the consumption of consumer born

at timet and agedj at timet + g — 1. Then parameter of the lifetime utility function is the
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measure of relative risk aversion. For this specific fumaldform, it is the inverse of the
intertemporal elasticity of substitution. Mathematigathis function introduces concavity to
the utility function. A highem implies higher risk aversion, lower intertemporal sulositin
and higher curvature. The last paramegers the discount factor that shows the weight of the

future consumption in lifetime utility.

The consumer is assumed to work in exchange for wage whergydinis receipt of wage is

used to finance young-age consumption, asset stock to kefaraad to the next period and
social security contributions paid to the social secunistitution. Asset stock of the consumer
represents a claim on the capital stock, which is the onlgtasghis economy. Given these,

the budget constraint when young is:
Cit + a1 < (L - )W (3.2)

wherew; is wageay .1 is asset stock set aside ands the rate of social security contributions
collected by the social security institution. At old ages ttonsumer receives benefits from
the social security system and earns interest from the asfgget already accumulated. These

income items are used to finance old age consumption. Hemlggeeboonstraint when old is:

Cotr1 < (14 res1)agts1 + pensa (3.3)

wherery,; is the interest rate that applies at time 1 and pen, is the pension received at

timet+ 1.

Given this framework, the consumer’s optimization probieras follows:
2 I 1
_1 “gt+g-1
C1t,C2t+1,32,t+1 =1 -n
s.t. Cit+ it < (1 - Tt)Wt

Cot+1 < (1 + res1)agt + penya

Cit, Cot+1, 4120 (3.4)

The first order conditions for this maximization problemdda:

C2,t+1

222 = [B(L+ )] (3.5)
1.t

which is the well-known consumption Euler equation thaated consecutive consumption
choices through time. Should the right hand side of this gguae greater than 1, an in-

creasing lifetime consumption profile would be observed.
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Denotingy = [B(1+ rt+1)]% and making use of the Euler equation and budget constraings,
can obtain consumption when young as:

1

= m[(l + 1) (1 = 7)We + pen.a] (3.6)

Cat
Old age consumptiorg 1.1 can be obtained through the Euler equation.

As wage income increases, young consumption increasesnakeaise in pension income,
pen.1, also increases consumption by young. An increase in seegairity contribution rate,
¢, would contract the budget set and thus decrease consumykien young. But, a com-
parative static analysis of Equation 3.6 reveals that ffextof a change in interest rate on
consumption when young is uncertain. By the Euler in Equadi®, one can observe that this
uncertainty exists for consumption when old, as well. Alsothe budget of young consumer,
Equation 3.2, we obtain

A1 = (1 — T)We — Cyt (3.7)
Therefore, the uncertainty extends to asset accumuldton,

This uncertainty is due to two opposinferts of a change in the interest rate on consumer
behaviour. Consider an increase in the interest rate tstilte. A higher interest rate implies
a higher return from a given asset stock. Thus the lifetimggbti set expands and there is

room for increasing consumption when young. In essenceaghis income ffect.

The other &ect can be readily observed from Equation 3.5, the consomiuler. Given
second period consumption, consumption when young willedese as a result of an increase
in the interest rate. Running in the background is a sulbstitieffect. As the interest rate
increases, it is possible to transfer more resources to gad Bhis is done by decreasing
consumption when young and increasing asset stock choacdHold age consumption in-

creases Vis-a-vis young age consumption.

3.1.2 Production

The production side of this model is summarized through aesemtative firm. The firm
operates under perfect competition and displays profit maiig behaviour. Production is
assumed to take place through a constant returns to scale@mlglas technology that uses

capital and labour as inputs and includes labour augmetgirtgnological growth. Denoting
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output asy;, functional form of production technology is:
Yi = K (Telo) ™ (3.8)

whereK; represents capital,; is labour and? is technology. Exogenous technological evo-
lution is considered to follow:

Ity = 6L (3.9)

whered is the time invariant technological growth. Denoting degason of capital withs

and solving the profit maximization problem would provide ttvo first order conditions:
e = CL’Kta_l(FtLt)l_a -0 (310)

W = (1 - )liK{ (Tike) ™ (3.11)

3.1.3 Social Security System

The social security system in this basic setup consists dfgtitution that collects social
security contributions out of wage income of young workerd distributes pensions to old
retired consumers. It is assumed in this setup that thigtutieh always runs a balanced
budget. Therefore, given lack of population dynamics amdassumption that there is only

one young and one old consumer in the economy,
pen = Tew (3.12)

is the social security institution budget constraint. Rert pension benefits are assumed to be

a portion of wage income of young consumers at time t:
pen =repw (3.13)

Hererep denotes the replacement ratio. Merging these two equayields:

_rep
Cl+rep

Tt (3.14)

That is, given the policy on replacement rate, contributiate is chosen so as to balance
the social security institution budget constraint. Deiveht simple, this equation places a
restriction on the available policy analysis options irsthiodel. Given the dependency of
contribution rate on replacement rate, a contribution palecy shock would not be indepen-
dent of replacement rate shocks. Hence one can examinehenéfects of replacement rate

or contribution rate related social security policies \vitthis model.
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3.1.4 Equilibrium

Equilibrium in this 2 period OLG model is as follows:

Given policy on replacement ratios, an equilibrium for thedel consists of
sequences of consumption choi¢es, C2t.1}, asset stock decisiof@y }, factor
prices{w, r¢}, pension paymen{gen} and social security contribution rates;}
such that:

i) Given factor prices and contribution rate, consumer cbe® consumption
when young, consumption when old and intertemporal reatlon of resources

through asset holdings so that lifetime utility, Equatiot,3s maximised subject
to the budget constraints stated in Equations 3.2 and 3.3.

i) Given factor prices and production technology, firms abe factor demands
to maximise profits.

iil) The contribution rate is set so that social security tingion budget as in

Equation 3.12 is balanced.

iv) Good market clears.

v) Asset market clears.

A number of explanations are in order. Firstly, consideetasarket clearance. Assets held
by the old consumer at time t constitutes the asset stockeoétionomy so thad; = ap;.
Since the only asset that can be held is physical capitat, K;. Thus capital stock is a direct

result of the consumer saving behaviour.
Secondly, consider the good market equilibrium. Produadceither consumed or invested;
Yt = Ct + Kt+l - (1 - 6)Kt (315)

Note that investment is defined Rs= Ki,1 — (1 - 6)K;. From the consumer point of view, ob-
tained disposable income is spent on consumption and dsskt $hus, taking into account

that social security institution budget is balanced as indgiqn 3.12;
A1 — A= Kier — (1= 0)Ky (3.16)

This equation states that changes in two stock variablestsaand capital, match each other.

Changes in asset stock is savifg,= A1 — Ar. Also making use of investment definition as
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the change in physical capital stock, Equation 3.16 can litewiin flow terms:

St =1 (3.17)

At time period t, this model would be solved for,

e Consumption of the young consumey;, consumption of the old consumes; and

asset stock decision of the young consumgy 1,
¢ Lacking technological growth, the capital stockias= ay; = az+1
e Given that there exists only one consumer for each age abbur supphL; = 1
e Given capital stock and labour supply, factor priegesndr
e Given wage and replacement rate, pengien

e Given replacement rate and wage, the contribution ratebdilances the social security

system’s budgets;

The model discussed so far outlines the basics of an OLG nvattelsocial security. How-
ever, it must be improved in order to represent the Turkisiiessecurity system. Next section
turns to the task of identifying key points the model needsae in order to be useful to re-

search on social security reform in Turkey.

3.2 Avenues for Extension

Having completed a discussion of the basic OLG model, thesfae now turned on how to

augment the basic model so that it can account for the basi@cteristics of the Turkish

economy and represent the Turkish social security system.dbthe most obvious consider-
ations is to extend the demographic structure. A 2 periodehigchot adequate for practical
purposes. Thus a 30 period model is adopted. It is assumetthéhiadividuals enter the econ-
omy after age 20 and live till age 80. Thus each model age sorals to 2 calendar years.
The specification is broad enough to represent coexistihgre® but not too broad to make

the model computation excessively complex and costly im$esf computing time.
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In order to account for the social security system, the i also needs to be divided
in accordance with membership in social security instingj BK, ES and SSK. To account
for varying behaviours of members offidirent social security systems, the model can be

formulated around three types of representative consumers

In what follows, we delve further into additions to be madelos basic model. After consid-
eration of material abilities of members ofidirent social security institutions, the interaction
between government and social security institutions istesigsed. This part of the chapter

concludes by summarising a list of changes to be made to gie fvendel.

3.2.1 Sources of Earnings

The social security institutions, BK, ES and SSK, have parsthat are defined in the laws
which set these institutions up. The members of theseuditistits are dierentiated basically
due to employment conditions. Specifically, BK covers artisand self-employed individu-
als, including farmers, ES covers public workers and SSkKeogveryone that works under a
service contract. Using aftierent terminology, BK covers capitalists (or entrepreagBSK
covers private sector labourers and ES covers public werded civil servants. Given such
diverse employment positions of partakers, members féréint social security institutions
should have dferent sources of income. For example, one would expect ther reaurce
of income for a SSK member to be labour income rather than asseme and BK mem-
ber to have asset income as the major source of income. Sflietedces in income sources
requires diferentiating the budget constraints in the optimizatiorbfgms of representative

consumers depending on the social security institution lieéong to.

In order to identify how to dferentiate the partakers of the three institutions, it iSulde
search for clues in available micro data. The data focused the one collected on individ-
uals through the Household Budget Surveys conducted by TRIRK in 2003, 2004 and
2005. The individuals dataset of these surveys includeslddtinformation on income items.
Some of these items are aggregated to create wage inconuepeasso represent income
due to participation in production process as a labouresefAsmcome is due to ownership
of real estate (including land), bank deposits in domestitfareign currency, profit shares,
entrepreneurial income and agricultural income. The ezaetrage of these items, in terms

of variables in the individuals’ dataset, is presented ipéqdix B at the end of this study.
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In order to correspond to a 30 period OLG model that is egeitato a 60 year lifetime
between ages 20 and 80, an age variable has been introdutieel dataset. This variable
represents the ages in the OLG model to be constructed anoekasformulated so that it
has the value of 1 for calendar ages of 21 and 22; 2 for calesgles of 23 and 24; 3 for
calendar ages 25 and 26 and so forth. The individuals witlcéfendar age of less than 21
and more than 80 have been dropped from the dataset. Thezadbrmodel age, means of
wage income and asset income are calculated. The analyslsced here relies on the shares

of mean wage and asset income in mean aggregate income.

Rest of the analysis conducted in this sub-section relieherconcept of pseudo panel put
forward by Deaton (1985) and previously used on Turkish mitata by Cilasun (2009). The
idea of creating a pseudo panel stems from the fact that migsb mlata collections do not

follow individuals or similar cross section units througimé. They are collections of cross
sectional data rather than true panels. This prevents thefupanel data techniques. The
response is to create groups with similar characteristicsphorts, through which a synthetic

panel or pseudo panel can be created.

The Household Budget Survey conducted by Turkish Stadististitute also does not follow
individuals or households through time and thus actually é®llection of cross sections. It
is therefore possible to create a pseudo-panel from théabl@isurvey data. In this study,
cohorts are chosen on the basis of model ages for each seciaity institution. As an ex-
ample, consider BK partakers aged 21 and 22 in year 2003eThéiwiduals form the model
age 1 cohort and are represented by their mean wage incora®, asset income and mean
aggregate income where means are taken for model ages. TharBikers aged 23 and 24 in
year 2004 are taken to represent the behaviour of model ages2imer. Similarly, calendar
ages of 25 and 26 correspond to model age 3. Thus one can aleaimincome information
for representative consumers of BK with model age 1, 2 and Bdiryg the available cross
section data. Similarly, the individuals aged 25 and 26 iary2003 form the model age 3
cohort. Those with the calendar age of 27 and 28 will be thextalf model age 4 in the year
2004 dataset and calendar age 29 and 30 will be model age & 200% dataset. The process
can be repeated for all calendar years and a lifetime prailebe obtained for mean wage
and asset income for all model ages. Obtained profiles, aindlthose obtained by Cilasun

(2009), are presented in Figure 3.1.
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The striking finding is that asset income accounts for nealilthe income for a young BK

consumer. For a 30 period lifetime that spans the calendss afj20 to 80, importance of
assets as a source of income begins to fall only in the latéog=eof life. This is in accor-

dance with the behaviour expected from the well establisifiedycle theories of consumer
behaviour The consumer is eroding the asset stock towagd=nith of life. Thus asset income
falls at later periods of life. It can be stated that a congionpsmoothing is at work; asset
stock is eroded in the later periods of life to maintain a gilevel of consumption or to reduce

consumption volatility through lifetime.

Picture is reversed for ES and SSK consumers. Major sourteame for these individuals
is wage income and asset income rises only in later stagéfe abla 20% of total income.
The core conclusion of this section is that the basic modeignted previously has to account
for different sources of income as put forward by the available &gecifically, the model
has to recognise that BK members are primarily asset holl@tsanembers of other social
security institutions are primarily wage earners. Theffertinces should be accounted for in

the budget constraint specifications of representativeiacoers.

One point to raise an eyebrow at is the age coverage impliédguye 3.1. Note that there are
no observations for the individuals with model age 23 andratior ES and SSK members.
The situation is emphasised by the following table wheretimaber of observations in model
age cohorts 20 and above are listed for each year of survay digided by social security

institution.

It should be noted that this low number of individuals in eaobdel age cohort is a fact of
the dataset but need not indicate that the highest modebadeSfand SSK members should
be 22, as implied by Figure 3.1.
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Table 3.1: Number of High Age Individuals in Data

2003 2004 2005
Model Age | ES | SSK ES| SSK ES| SSK

20 5 10 4 2 3 0
21 8 6 1 1 0 2
22 5 1 0 2 2 1
23 1 4 0 3 1 0
24 0 6 0 1 0 1
25 0 0 0 0 0 0
26 0 2 0 0 0 0
27 1 0 0 0 0 0
28 0 1 0 0 0 0
29 0 0 0 0 0 0
30 0 0 0 0 0 0

Source: Author’s calculations from Household Budget Sys\@&003-2005.

3.2.2 Bequest Motive

The previous analysis on sources of income raises two i@pbpoints. Consider Figure
3.1 to see these. Firstly, note that consumers under theageef ES and SSK have no asset
income at the beginning of life. On the other hand, BK congsgrhave nearly all their income
due to asset income at the beginning of life. Apparently, BKsumers enter the economic
life with some resources. Secondly, BK consumers run dowetascome towards the end of

life. ES and SSK consumers have some asset income as welf, talatively lower levels.

In order to examine the phenomenon more clearly, Figuresi&isented. This figure displays
the mean wage and asset income of BK, ES and SSK consumaughhagseudo panel. The
available data has been turned to real terms using the Ciesdeom the Electronic Data

Delivery System of the Central Bank of the Republic of Turkélge CPI data has the year
2003 as the base year.

This figure confirms that BK consumers receive no wage incamdedésplay a standard life-
cycle behaviour; low asset income at the early and late ghatfe coupled with a peak
around the middle of lifetime. It is also clearly seen frore thp panel that BK consumers
start life with some asset income and do not run down assetriado zero. Such behaviour
can be modelled through a simple bequest-inheritance miraBK consumers leave some

resources after they die; this is transferred to the newB#&rconsumer.
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Some asset income is available to ES and SSK consumers ®thareénd of lifetime; how-
ever, none is received at the beginning of life. Then one sanrae that the asset stock ac-
cumulated is left behind but not transferred to the newb@rakd SSK consumers. Thus the
bequest and inheritance mechanism entails BK consumesiirag all bequests left behind
as inheritance. As a reflection of the saving behaviour, ocagtiink that the highest amount

of bequest left is by BK consumers, followed by ES and then 8&kumers.

Given lack of uncertainty, therefore exclusion of accidéiequests, there exist limited op-
tions for including bequest motive into the model. One sugtion is to introduce the idea
that consumers derive utility from leaving bequests. Treguiest is an argument of the utility
function for all consumers but the relevant parametersldhoeiset up so that BK consumer

leaves more bequest compared to other consumers.

3.2.3 Age Variation of Wage Income

An other phenomenon observed through Figure 3.2 is that vsagene of consumers fluctu-
ates by age. For the ES consumers, this fluctuation seemsetaktigely low. Still, an increase
in wage earning towards the end of life is evident. The dibaats much more striking for the
SSK consumers. Starting at a relatively low point, wagelimeof the SSK consumer follows

a humpbacked profile; increases towards the middle of litefalts towards the end.

In order to examine the phenomenon more clearly, the metpplied by Cilasun (2009, p.
48) on Turkish micro data will be adopted. The method is duat@reand Paxson (1993) and
is in essence a decomposition of time, age and colfi@tts of a micro variable, where cohort
is defined through birth year. Timéfect would be due to the characteristics of a survey year
in which the data is collected; a crisis year may reflect dtarstics that are unique to the
survey year. Cohortfect would be due to the year of birth. For example, a person jost
before the World War Il may be more of a penny saver simply beeaf the harsh conditions

experienced during the war time.

The method to isolate thesdfects is to regress wage received at time t and age g by an
individual on a set of age, time and cohort dummies. Avadahirvey data is from Household
Budget surveys conducted in 2003, 2004 and 2005. The dataisnged so that the age
variable corresponds to a 30 period OLG model. That is, tH&iguals aged 21-22 in year
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2003 are considered to be of model age 1. The individuals 28&# in year 2004 are of
model age 2 and are considered to be the next age of model ageari2003. In year 2005,
calendar ages 25-26 are considered model age 3. Thus a psaueldn the spirit of Deaton

(1985) is formed.

The individuals aged 21-22 in year 2003 are born in year 19811882 and form cohort 1.
However, forming a model age by two calendar ages makes #re2@4 dataset of no use in
identifying birth year based cohorffects. In order to see this clearly, consider the model age
1 group in 2003. These individuals are born in 1981-1982 aiticow of cohort group 1. In

the 2005 dataset, individuals in the model age group 2 witifi@alendar age 23 and 24, with
birth years 1981-1982 and therefore will be members of dofiamup 1. On the other hand,
individuals aged 21-22 in 2004 dataset will be model age 1vatichave 1982 and 1983 as
birth years. Similarly, individuals aged 23-24 in 2004 datzare of model age 2 and are born
in 1980 and 1981. Then it is not clear whether model age 1 ardkhame 2 groups of the
2004 dataset will be in cohort group 1 or if they will be menshef other cohorts.

Since the Household Budget Surveys are available in cotigegeears, it is not possible to
make use of all three surveys in an OLG setup in which one magelcorresponds to two
calendar ages. Thus 2004 dataset must be omitted and onBya@@D2005 surveys are of

practical use for the cohort related micro data purposeiisftudy.

Table 3.2 has been prepared to present the age and cohotustralearly. The first and third
columns show calendar ages in years 2003 and 2005. Seconiuittd columns are the
corresponding model ages. Birth years are available indifith sixth columns. Last column
identifies cohort groups. As an example; calendar ages afi@24in year 2003 are of model
age 2. These individuals have birth years 1979-1980 anchazehort 2. This model age is
followed with model age 3 in year 2005, which includes thevitlials of calendar age 25
and 26. This group has birth year 1979-1980 as well and thalsdsof cohort group 2. Note

the existence of the outlier cohort 31, born into the 2005.dat

Dummy matrices corresponding to model ages, cohorts anduwe@y years have been pre-
pared. For the case of ES it is noted that cohorts and ages524£62 28, 29 and 30 are
never observed. One dummy from age, cohort and year blosksbeen removed. Remain-
ing dummies are regressed on real mean wage without a coiestan Obtained agefiects

are presented in Figure 3.3.
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Table 3.2: Cohort Structure in 2003 and 2005 Datasets

2003 C Age| Model | 2005 C Age| Model | 2003 Data| 2005 Data| Cohort
Age Age Birth Year | Birth Year

21-22 1 1983-1984| 31
21-22 1 23-24 2 1981-1982| 1981-1982 1
23-24 2 25-26 3 1979-1980| 1979-1980 2
25-26 3 27-28 4 1977-1978| 1977-1978 3
27-28 4 29-30 5 1975-1976| 1975-1976 4
29-30 5 31-32 6 1973-1974| 1973-1974 5
31-32 6 33-34 7 1971-1972| 1971-1972 6
33-34 7 35-36 8 1969-1970| 1969-1970 7
35-36 8 37-38 9 1967-1968| 1967-1968 8
37-38 9 39-40 10 1965-1966| 1965-1966 9
39-40 10 41-42 11 1963-1964| 1963-1964| 10
41-42 11 43-44 12 1961-1962| 1961-1962| 11
43-44 12 45-46 13 1959-1960| 1959-1960| 12
45-46 13 47-48 14 1957-1958| 1957-1958| 13
47-48 14 49-50 15 1955-1956| 1955-1956| 14
49-50 15 51-52 16 1953-1954| 1953-1954| 15
51-52 16 53-54 17 1951-1952| 1951-1952| 16
53-54 17 55-56 18 1949-1950| 1949-1950| 17
55-56 18 57-58 19 1947-1948| 1947-1948| 18
57-58 19 59-60 20 1945-1946| 1945-1946| 19
59-60 20 61-62 21 1943-1944| 1943-1944| 20
61-62 21 63-64 22 1941-1942| 1941-1942| 21
63-64 22 65-66 23 1939-1940| 1939-1940| 22
65-66 23 67-68 24 1937-1938| 1937-1938| 23
67-68 24 69-70 25 1935-1936| 1935-1936| 24
69-70 25 71-72 26 1933-1934| 1933-1934| 25
71-72 26 73-74 27 1931-1932| 1931-1932| 26
73-74 27 75-76 28 1929-1930| 1929-1930| 27
75-76 28 77-78 29 1927-1928| 1927-1928| 28
77-78 29 79-80 30 1925-1926| 1925-1926| 29
79-80 30 1923-1924 30

Source: Author’s construction.
Note: C Age stands for Calendar Age.
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The age ffects are observed to be increasing in age. That is, higheataggiven time period
implies higher wage earning for an ES member. However, athigh ages, the relationship
appears to be irregular. Still, an increasing affieat is consistent with what one would expect
from the wage system of Turkish government workers. Pubdigevis determined through a
seniority chart through which individuals progress auttioadly. Higher age therefore would

imply higher wage earning.

Obtained cohort results are available in Figure 3.4. Moatfgalling cohort &ect is observed
for ES members but a reversal is evident in the right handdfidee graph. At a given time,
the further back is the birth year, lower is the wage. One nuayect this phenomenon to the
fact that people born in the distant past had relatively é&s®ss to education, which enables
moving faster up the seniority chart of the public workerswiddays, a 25 year old without
an undergraduate degree would lead to rising eyebrows wahénethe distant past having
one would. Thus it is possible that individuals with moreemgicbirth dates are enjoying the

benefit of rising faster in the public workers’ seniority dhdue to higher education levels.

Similar decomposition analysis for SSK members is also gotedi. For the case of SSK, co-
horts and ages 24, 25, 26 28, 29 and 30 are not observed irOtdtaned ageféects for SSK
members have been presented in Figure 3.5. Apets follow a humpback shaped profile.
It is possible that a very young worker is regarded inexpeeed and is paid a relatively low
wage. At higher ages, decreasing wages may hdfereint reasons; a most simple one would
be depreciating human capital coupled with falling cogritskills. Cohort &ects of SSK
members have a U-shape, as seen in Figure 3.6. Closer thalbtd to current date, higher
is the wage earning. Also, if birth date is very distant in gaest, wage receipt increases.

Medium cohorts, however, receive relatively less wages.

Given such variations in wage receipts, it would not be laggio assume that individuals of
each age at a given time period receive the same wage. Heésoedessary in the model to let
wage receipts of individuals vary by age. The proposed iaddis to introduce agefgciency
indices into the model. It will be assumed that an individagéd g receivesly; = eg:W; as
wage rather tham, whereeg; denotes agefciency. The parameteeg; imply that at a given
time period t individual aged g supplieg; units of labour rather than 1 unit inelastically and

thus allow wage receipt variations.
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3.2.4 Saving Behaviour and Bequests

One other item to be considered is the saving rate. For tluigose saving rate is defined
as income less consumption expenditure divided by inconmnhe and expenditure data
are available from the Household Budget Survey of TURKSTAdwever, these data are
available from household and individual datasets sedgrateeating the need to merge the

datasets appropriately.

First, the individuals dataset has been organised to drepnttividuals aged less than 21
and more than 80. Then, model ages that correspond to 2 ealagds are introduced. Since
expenditure data in the household database is availabileddrousehold unit, only household
heads are kept from the individuals’ dataset. That is, thmeediture data can be related
to only one individual in the household. However, expenditdata in the household has
to be weighted so that it represents an individual rathem thdhousehold. This is achieved
through the adult equivalent index available in the houkkldata. The index shows how
many adults the household represents by taking age intauatcdhen the household and
individual datasets are merged so that expenditure, in@rdege data for individuals, taken

as household heads, are available.

Next step is to clear the data from abnormalities; an extreranple is an individual that

displays a saving rate above 10. Then, mean saving rate ébr age group is calculated.

The resulting dataset has mean saving rate for each modgrage. This process has been
repeated for 2003, 2004 and 2005 Household Budget Surveyfoamembers of each social

security institution BK, ES and SSK separately.

The adopted methodology is to examine pure dtgects after accounting for cohortfects.

The methodology relies on the concept of a pseudo panel. mbtbod has been applied
above; it is due Deaton and Paxson (1993) and is applied fiisfumicro data by Cilasun
(2009). However, as explained previously, year 2004 ddtadaces complications for defi-

nition of birth year cohorts and therefore has been excldided the analysis.

In accordance with the adopted methodology, age, time amortdummies have been added
to the created pseudo panel dataset. Dropping a number ahaisthat stand for unobserved
ages and cohorts, the dummies have been regressed on megrrata, Obtained agdfects

for BK members are presented in Figure 3.7.
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Striking in this figure is that for most of the lifetime the agfect on the saving rate is
decreasing. This presents the possibility that BK memberdarn with a stock of asset but
erode it through time. However, towards the end of the lifie, telationship turns positive.
That is, being very old has a positiveect on the saving rate. This can be taken to imply that
BK members leave some resources behind as they die; or,@nwtirds, some bequest is left

by BK members.

Presented in Figure 3.8 are cohoffeets on BK saving rates. It should be kept in mind
that a higher numbered cohort implies that the individudbasn further back in the past.
Given this point, Figure 3.8 implies that an individual bamthe recent past has a lower
saving rate. However, if the birth year is further back in plast, saving rate increases. This
increase is reversed after cohort 15; roughly speakingBttenembers born before 1950

have decreasing saving rates.

Next consider the ageffects on saving rate for ES consumers. Observed in Figures3.9 i
that age #ects are initially decreasing for ES consumers. In otherdgogetting older has

a negative ffect on the saving rate. However, the agie@s start to increase in the second
half of the lifetime and maintain the increasing trend. $amio the BK case, getting old has

a positive &ect on the saving rate and points to a bequest leaving balravio

Corresponding cohortfiects for ES members are reported in Figure 3.10. The figurkasp
that the more distant in the past one is born, higher is thingaate. However, the final
portions of the figure present an irregular relationshijs Hot possible to argue in favour of

an obvious positive or negative relationship between ligtir cohort and saving rate.

Next in this train of thought, consider Figure 3.11, where dfects on saving rate for SSK
members are presented. For the first half of the lifecycleyjragbacked profile is observed.
For the first few periods of the lifetime, thdfect of increasing age on the saving rate is
positive. Later, though, the agédfect is decreasing. In the second half of life, age has an
increasing &ect on the saving rate. Once more the possibility for a bede@ging behaviour

arises.
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Finally, consider the cohortfiects on saving rate for SSK members, in Figure 3.12. There is
a clear positive relationship. Further in the past is théhkdiate, higher is thefiect on the

saving rate.

The analysis conducted in this section has implicationsaydir of a bequest motive. All
the consumers appear to set aside resources at high agesvétonot all seem to receive
inheritance. From the previous section, Figure 3.2 shoetetrels of asset income and points
out that only BK consumers have an asset stock at the begimfitife. Thus it should be
assumed that members of all social security institutioagddequests but only BK members

receive an inheritance.

Regarding saving rates; BK members display a consisteettyedising agefiect on saving
rate (Figure 3.7). Despite the jumps in very early and netdilater ages, ES members also
display a negative relationship between age and saving (figure 3.9). A concrete comment

for the overall trend is more flicult to extract for SSK members from Figure 3.11.

3.2.5 Government and Social Security Institutions

As discussed above, Turkish social security institutioggam to run deficits as of early 1990s.
These deficits were financed by the government. Thus the ivexlel needs to be augmented

by three separate social security institutions and th&graction with the government budget.

It is possible to set up social security systems contrilputade and replacement rate parame-
ters so that the institutions display deficits. This can bedhed during calibration. Regarding
government, there is the need to introduce revenue and éitpemnitems for the government.
Basic revenue item would be the collected tax revenues. ditiad to an exogenous gov-
ernment consumption of goods and services, there is thetodetithe government budget
run deficits, in order to account for the existence of govemninaeficits and government debt

stock in Turkish economy.

3.2.6 A Summary of Identified Extensions

Based on the analysis conducted in the second part of thigahahe items that need to be

included to the basic OLG model can be summarised as follows:
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e A 2 period model is not adequate to represent the age diy¢isit would be present in

any given economy. Hence lifetime of the consumers is extgnad 30 periods.

e There need to be three social security institutions, BK, B63SK. These institutions

need to be defined so that they can run budget deficits.

e Since social security institution deficits are financed by government, there is the
need to introduce a government. The budget of the governsientld be set up so as

to account for transfers to social security institutiond government budget deficits.

e |n order to detail the behaviouralftérences between members dfelient social secu-

rity institutions, three types of representative consunséould be introduced.

e Budget constraints need to befdrentiated in order to account for variations in income
sources. BK consumers are receive only asset income; ESSKad@sumers receive

relatively modest asset income and are primarily wage earne

e ES and SSK consumers receive fluctuating incomes, implygegediiciency indices.
These indices allow wage income to fluctuate through lifetimmphenomenon observed

in Figure 3.2. Budget constraints need to be adjusted tadiechge fficiency indices.

e BK, ES and SSK consumers all leave bequests. This needs trbduced into the

utility functions so that leaving bequests provides wtilit

e Only BK consumers receive inheritance; hence represeatBiK consumer’s budget

constraint needs to reflect this.

e BK consumers leave more bequests than ES and SSK consuheeusility parameters

need to be calibrated with this observation in mind.

Next chapter deals with formulating a large scale OLG modettie Turkish economy that

includes these items.
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CHAPTER 4

AN OVERLAPPING GENERATIONS MODEL OF
TURKISH SOCIAL SECURITY SYSTEM

The aim of this chapter is to construct the model to be usedhénanalysis and provide
numerical results for the steady state. The chapter canrmdsred to consist of three main
parts. The first part summarises OLG models constructedafiows research questions, with
an emphasis on social security related constructs. Thendguart of the chapter introduces
the theoretical model constructed in this thesis to anags@l security in Turkey. The third

part presents the calibration and the solution for the gtetate.

4.1 OLG Model: A Review

Foundations of the OLG models were laid by Samuelson (1988)Ciamond (1965). The
construction and numerical solution of large scale OLG nwdere pioneered by Auerbach
and Kotlikaf (1987). The construction of OLG models with details relévianvarious re-

search questions became quite common by 2000s.

The research questions addressed by OLG models vary caatdigleStephan, Muller-Furstenberger,
and Previdoli (1997) compares models with finitely and indiyi lived agents to determine
which is better suited for analysis of global environmemtalicies. The models are similar

with regard to the connections between economy and enviahnollution has feedback
effects to production and carbon emissions are taxed. The tvimdp®LG model does not

have altruistic behaviour, hence consideration of fut@meegations in terms of environmental
quality is not a concern. The analysis concludes that theoaphes are complements rather

than substitutes.
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In order to analyse wage inequality in US, Heckman, Lochaed Taber (1998) constructs
an OLG model with a detailed human capital accumulation gsscand skill dferences.
The model endogenises schooling choice afig¢intiates between schooling human capital
and on the job training related human capital formation.fsvelanalysis for workers with
different skill levels is conducted. The constructed modeléslus assess the wagerts of
immigration of low skilled labour, which is an alternative gkill-based technical change as

an explanation of wage filerentials.

Concerned with why high income households save a highetidraof income than low in-
come households in US, Huggett and Ventura (2000) constarct80 period OLG model.
The model includes lifetime uncertainty and labour prowhitgtuncertainty at the individual
agent level. Government is also introduced with incomegaixethe form of labour and cap-
ital income taxes, and social security taxesff@ent specifications of labour endowments,
and therefore wage earnings, enabl@edentiation of consumer incomes and, thus, provides

a framework for analysis of saving behaviour by consumets diiterent income levels.

Stating that wealth is more unequally distributed than iegsnin the US, Heer (2001) ques-
tions whether intergenerational transfers may accounthigrstylised fact. Constructing a
closed OLG economy with government, Heer (2001) introduepgesentative consumers liv-
ing for 60 periods. In order to include the altruistic beloavj the utility maximising agent is
the household that includes one parent and one child.yJslderived from consumption and
the accidental bequest left to the child fierent assumptions on bequest related parameters

enable examination of altruistic behaviour in relation tealth distribution.

Exploiting the OLG model’s potential for representing dgraphic dynamics, Brooks (2004)
examines theféect of the baby boom on asset returns. The representatiweican lives for

four periods. In the first period, the consumer is a child aarovided for by the parents. In
age two, the consumer has a child in turn and has to providihéochild. At age three, the
child leaves the parent and the representative consumésswaty for himself. Consumer is
retired at age four. Cohort size shocks are used to captarbaby boom’s #ect under the

assumption of no borrowing constraint, in one case, andexxmgs borrowing constraints in

an other.
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Social Security Analysis with the OLG Model

The large scale OLG model constructed by Auerbach and Kditl{d987) led the way for
the use of OLG models in not only fiscal policy but also soc&dwsity related research.
In Chapter 10 of Auerbach and KotliKo(1987), transition to unfunded social security in
US with various assumptions on the tax base is examinfitighcy gains from alternative

formulations of social security benefit and tax linkage ase discussed.

Following this lead]mrohoroglu,imrohoroglu, and Joines (1995) constructs a 65 period OLG
model with lifetime uncertainty, accidental bequests amwdine uncertainty. Calibrated to the
US economy, the model is employed to search for optimal keeizurity parameter values.
Imrohoroglu et al. (1995) constitutes a first step in a seqe®f research on US social secu-
rity. Later, Imrohoroglu, Imrohoroglu, and Joines (199%raduces land as a fixed factor of
production to rule out dynamic iffiiciency and argue whether the social security system is
beneficial for it replaces annuity markets as an insuranamsaguncertain lifetime. In order to
asses the welfare distributiofffect of social security, Fuster, Imrohoroglu, and Imrohéawog

(2003) constructs an OLG model with two sided altruism.

More recently, the OLG model has been employed to analyssdttial security systems and
implemented reforms in various countries. Ferreira (2@@bistructs a 55 period OLG model
with endogenous labour supply and a deficit-running govemtnm order to compare the

effects of alternative pension reforms in Brazil. The modeldragndogenous labour social
security tax rate, solved to balance the budget of the sseialrity system. The proposed
reforms are alternative ways of fully privatising the eixigt pay-as-you-go social security
system of Brazil. The paper concludes that elimination @iadasecurity labour tax, by al-

lowing the consumers to choose lifetime distribution oforgses freely, causes substantial

welfare improvements.

Pensions in Germany are taxed and a reform of the Germarnl seciarity system enacted
in 2004 focuses on changing the taxation of pensions. Inrdadanalyse the féects of the
reform, Fehr and Jess (2007) constructs an OLG model thareltiates consumers by in-
come classes and occupation types. Membersftdrént occupational types are covered by
different pension systems. To reflect the longer life expectaifchigh income individuals,

the rich income class is assumed to have a longer lifetimig@ted to the German economy,
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the model is used to analyse alternative taxation methotttsamiemphasis on welfaréects

on different types of consumers.

In Italy, the social security reform took on the form of inases in retirement eligibility age.
The Berlusconi government increased the retirement age, tapplicable from January 2008
onward. The Prodi government softened this reform in 20@ihdiretirement age at 58 and
introducing a gradual increase to 62. In order to compareefifeets of these two reforms,
Magnani (2008) constructs a 15 period OLG model. It is cametlithat the increase in the
retirement age has positivéfects on the finances of the social security system in the short
run, for people are forced to retire late and keep contrilguto the system. However, in the
long run, people forced to retire receive high pensions.|@ihg run increase in social security
expenditure fisets the short run increase in revenues, raising the plitysibat the reform is

a temporary solution for Italy.

Following the increase in urban public pension system’dampnent rates in 2005, Yang
(2009) constructs a two period OLG model. The model takes dccount the coexistence
of funded and unfunded systems, as is the case for the Créoes® security system. The
conducted analysis examines theeets of the increased replacement rates and searches for

the optimum replacement rate for China.

Concerned with high pension expenditures, Austrian sagalirity system was reformed
from 2000 to 2004 (Jaag, Keuschnigg, & Keuschnigg, 201073).5The reform included

changes in pension calculation method and elimination by egtirement opportunities. Jaag
et al. (2010) states that increases in retirement age ateiped, by individuals, as an increase
in tax. For the time period of paying social security relatedtributions is extended, more of
lifetime resources are claimed by the social security sysie contributions. Hence, contri-
butions become an implicit tax from the individual’'s persipes. Such perception is a labour
market dis-incentive and thus social security reform maxetaverse féects on labour sup-

ply behaviour In order to asses this, Jaag et al. (2010) pdsct construct an OLG model
with detailed endogenous labour supply behaviour to aratlyge labour market impact of

social security reform.

The reviewed studies addresstdient questions or analyse policy changes in various coun-
tries. The OLG model constructed in each study has uniqueactesistics required for the

specific aim. If labour market is the focus of analysis, thedeidnas a detailed labour mar-
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ket structure. If the aim is to analyse reform in a given coyrhat country’s social security
system is modelled in detail. In order to analyse the soe@listy reform in Turkey, an OLG
model that represents the social security structure oféiuik constructed and presented in

the next section.

4.2 The Model

Given the discussion in Chapter 2 on how to extend the bastemthis section presents a
large scale OLG model to analyse social security reform ikdy The formulated structure
is a 30 period OLG model with three social security instiing and, therefore, three types of
consumers. Corresponding to each social security institig a representative consumer. Ag-
gregation is through introduced population dynamics. Tdmemy is open with government
accounts well defined; however, the specifications of gawent and international connec-
tions are relatively simple. This discussion on agent bislavs followed by the introduction
of a SAM (Social Accounting Matrix) that is useful for chealiwhether the aggregate values

calculated through the model are consistent.

4.2.1 Demographics

The lifetime of a representative consumer is assumed to Be€3Gperiods. At the foundation
of the population dynamics is the assumption that the nurabage 1 consumers of social
security institution s at periodi is a multiple of the number of age 1 consumers of social
security institution s at period t. Letting, s represent the number of institution s consumers

aged 1 at time t, we have:

Nl,t+1,s = Pt,le,t,s (4- 1)

wherep s is the growth rate of age 1 cohort from t telt Thus, for each social security insti-
tution s at time +1, the number of consumers aged 2 is the same as the numbersoicers
aged 1 at time t. Similarly, number of age 3 consumers at tir2aéd equal to the number of
age 1 consumers at time t. In genefdy;.g-1s = N1ts, Whereg = 1,..., GL represents age.
Extending the same discussion backwards in time would shattihie number of consumers
in age g cohort at time t is equal to the number of consumergeanlacohort at time t-g1;

that iS,Ng,t’s = Nitgi1s
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This specification incorporates the idea that the model mujaed by three types of con-
sumers, dierentiated by employment status and, accordingly, incarmecss. First group’s

income is due to capital stock ownership and claims on gowent's domestic debt stock.
This group is under the coverage of social security ingituBK. The second group is em-
ployed by the government and works in exchange for publicenddese consumers are
members of ES. The third group works for the private sectaxichange for market wage
and represents the partakers of SSK. Implications of thesifipation on population growth

are discussed in Appendix A.3.

4.2.2 Consumer Behaviour

A representative consumer that lives for GL periods is assuto derive utility from con-

sumption and bequests left at the end of lifetime. The fifetutility is defined as:

GL
U= Zﬂg_lu(cg,ug—l,s, begtig-1.5) (4.2)

g=1
where the index s represents the social security institutiadex g represents age and index
t represents time. Hergy,¢-1s iS age g consumption at time-g-1 of the consumer that
is in the coverage of social security institution s. Sintylabeqyt.4-1s Stands for bequest.
The parametess is the discount parameter for future consumption. Theedlatstantaneous
utility function is assumed to be of constant relative rigkraion form;

1-ns

1-
Cg,t+g—l,s beq;,t+g—l,s s
+Ygs
1-ns 1-ns

u(cg,t+g—l,Sa beq;,t+g—l,s) = (4-3)

Here,yy s is the weight of bequest in instantaneous utility. Note that = 0 wheng # GL
andygs > 0 wheng = GL for it is assumed that bequests are left only at the final gesfo

life. Risk aversion is represented hy.
SO

Complementary to this parametrididirentiation in preferences is thefdrentiation in mate-

rial abilities. In accordance with the insights obtaine€hmapter 3 regarding micro behaviour,

1 As a side note; the number of ES members can be regarded agyvaolable for the government. That
is, the government may decide to decreases the number Gt putrlkers. It is argued in the Appendix A that
such a policy can be realized through changing the growthafage 1 cohort of public workers; s, with the
note of caution that the growth rate of members of other $seieurity institutions should be realigned in order
to preserve aggregate population dynamics.
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the resource constraints faced by members of each socialtyanstitution will now be con-
sidered in turn. Characterisation of representative amesipehaviour for each social security

institution is also summarised.

4.2.2.1 BK Consumer

The BK consumer has no wage income but has returns to as¢etashthe main source of
income. There are two types of assets in the economy; capithlgovernment’s domestic
debt stock. The representative BK consumer has no labopdstitipates in the production
process through supplying capital. It is assumed that thewuer lives for GL periods, of
which GW are spent working. Working, in the case of BK consuyroerresponds to being
an active member of the social security system. For visatidis purposes, one can assume
that the BK consumer is born with a transfer and engages memeneurial activities that
enable the consumer to receive asset income through thimkfeThe transfer received at the
beginning of lifetime is assumed to be an inheritance reédhgt is related to the aggregate

bequest stock of the economy at time t.

The BK consumer supplies no labour and receives no wage cArpension contribution
is made out of income to the social security institution BKteA GW periods, this consumer

is assumed to retire and receive pension.

Consumers in the model may acquire two types of assets. Gthesd is a claim on physical
capital. Second one is related to the debt stock of the govemh As will be explained below
in more detail, the social security system and the governmenmodelled so that they may
end up with deficits. The deficits of the social security syséee financed by the government
whereas the government deficits are financed by borrowing.cbhsumer is modelled with-
out a portfolio decision behaviour; thus the asset stock@tbnsumer determines the capital

stock, given the domestic debt stock of the government.

Based on these arguments, the budget constraint of a ne\BBoconsumer is:
Cutbk + A2tr1bk < INhy for g=1 (4.4)

This budget constraint implies that consumption at agg dx«, and stock of assets to be left
to age 2,a21+1,bk, are financed by receipts of inheritance. Note that indaids born with

no assets, hena® pxk = 0 has been imposed. However, a start-up capital for life, bey
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available through the received inheritances. The consuieades on how much to consume
and how much to save. Saving is the change in the asset stoekefdre, for age 1, saving is

the asset stock left to age 2; i@.t11pk — a1.tbk = @2.t+1,bk-
For the following periods of lifetime;

Cgtrg-1bk + Bgr1trgbk < [1 + Mrg-1(1 = Teeg-10K)]agtig-10k  fOr g=2,...,GW (4.5)

This reflects that the “working” BK consumer finances constiomp saving and social secu-
rity contributions solely by asset income. Saving is thedha&nge in asset stoc#g, 1 t+gpk —

agt+g-1bk- A restatement of this is that asset stock is accumulat@uigifir saving.

The working age budget constraint holds until retiremeitéravhich it becomes:

Cgtrg-Lbk + Agi1trgbk < (1 + tyg-1)agtrg-1bk + PEMYtrg-1bk

for g=GW+1,..,GL-1 (4.6)

Now the BK consumer is no more a contributor but a recipietit@focial security institution.
In other words, the consumer becomes a passive member obd¢lad security system. For

the final period of lifetime;

CoLt+GL-1bk + be®Ltrcr-1bk < (1 + M4cL-1)acLi+GL-1bk + PEMBLI+GL-1,bk

for g=GL (4.7)

Consumption and the amount of bequest to be left is financeavéable asset income and

pension receipt.

The characterization of a representative BK member consigrtrough the maximisation
of lifetime utility, Equation 4.2, subject to budget comsiits in Equations 4.4, 4.5, 4.6 and

4.7. This optimization exercise yields the standard comdiom Euler for the BK consumer;

U1(Cg,t+g-1,bk, D€ t4g-1,bk) BoklL + rrg(1 = Ttrg-1.0k)]U1(Cgs 1.t+g,bk DEGy41,t4g,bk)
for g=1,..GW-1

Bokl1 + rt+g] Ul(cg+l,t+g,bk, beq;+1,t+g,bk)

U1(Cg t+g—1,bk: D€ tg-1,bK)

for g=GW..GL-1 (4.8)

whereu(.) represents the instantaneous utility presented in EmudtB andu; (.) is the deriva-

tive with respect to the first argument. On the left hand ssdaarginal utility of consumption
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at age g. On the right hand side is marginal utility of constiompat age g1 made compa-
rable to age g marginal utility by the interest rate and thiertamporal discount rate. Utility

maximising consumption decision requires these margitilélas to be equal.

For the bequest decision, one obtains:

U1(CoLt+GL-1,bk, PEGLt+GL-1,bk) = U2(CoLt+GL-1bk: DEGELt+GL-1,bk) (4.9)

Similar to the consumption Euler, this states that the ctar&ation of the bequest decision
relies on equating the marginal utilities of bequest to Bedad consumption in the final

period of lifetime.

4.2.2.2 ES Consumer

Next consider the representative member of the ES, who warkise public sector in ex-
change for the public wage. The analysis in Chapter 3 haslexy¢his wage to be the major
source of income for the representative ES consumer acaoatpwith a relatively modest
asset income. Given existence of an asset stock, however,railifetime planning behaviour

is introduced for the representative ES consumer as well.

The ES consumer is employed by the government. It is assunag¢ch ES consumer aged
g at time t suppliesgtes units of labour Such a specification of agéiaency in labour
supply enables éierentiation of wage income received by ES consumersttdrént ages. In

a lifetime of GL periods, GW periods are spent working in exule for public wage.

Asset stock is accumulated through saving to transfer reseuhrough time and yields in-
terest income. It is assumed that bequests are left in thiepimeod of life. During working

life, social security contributions are paid out of wageoime to ES. In retirement, pension
benefits are received. Given these specifications, the bedgstraint of a representative ES

consumer in the first period of lifetime is:

Cites+ @tiles < (1— Tt,es)Wt,pel,t,es for g=1 (4.10)

whereeytes is age diciency at age 1 and, is the public wage received by the public

workers. Note that no inheritance is received.
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For the rest of the working life, the ES consumer faces tHeviahg constraint

Cgtrg-Lest Agittiges < (1 +tyg-1)agtig-1es+ (1 — Ttig-1,e9Wirg-1,p€gtrg-Les

for g=2,...GW (4.11)

The decisions on consumptiotyt,g-1.es, and savin@Bg.1t+ges — 8gtrg-1es are financed by

wage income and the interest return from the existing agseit.sDuring retirement;

Cyt+g-Lest Agilt+ges S 1+ rt+g—1)ag,t+g—1,es + Perytig-1es

for g=GW+1,...GL-1 (4.12)

Note that wage income is no more available. Consumption avidg decisions are financed
by the returns to the existing asset holdings and the pesisgmeived from the social security

institution ES. For the final period of life;

CoLt+GL-Les+ PG LtrL-1es < (1 + M4GL-1)aGL1+GL-1es + PEIGLI+GL-Les

for g=GL (4.13)

No asset stock is left after lifetime; that &g .1t:cLes = 0. However, there is a bequest
expenditure at the final period of lifetime. The consumptsard bequest decisions are fi-
nanced by pensions and the interest return to the existsej agck. The characterization of
the behaviour of the representative ES consumer includegmisation of the lifetime utility
function, Equation 4.2, subject to the budget constraintEquations 4.10, 4.11, 4.12 and
4.13.

This optimisation exercise yields two basic results. Rgshe consumption Euler equation;

U1(Cgtrg-1es DEGtig-1e5) = Bes(1 + ltrg)U1(Cyr1trges DEGr1trges) for g=1,...GL-1
(4.14)
This basically states that the consumption decision fordamsecutive periods is reached by
comparing the marginal utilities of consumption in these tine periods, with the marginal
utility of future consumption made comparable to margirtaity of current consumption by

the interest rate and the intertemporal discount paranf@t&S consumers.

Second basic conclusion from the characterisation prasess

U1(CoLt+GL-1es PEGLt1GL-1e9) = U(CoLt+GL-Les DEGL t+GL-1e5) (4.15)

That is; the decision of bequest to be left is based on a casgpanf marginal utility of

consumption in the last period of life and the marginal wtitif bequest to be left.
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4.2.2.3 SSK Consumer

The final group of consumers are members of SSK. The memb&Sifare basically the
workers in the private sector; those who work in exchangeviage or salary. In accordance
with the discussions in Chapter 3, the major source of incfuma representative SSK mem-
ber will be private wage income, backed up by a relativelylbasset income. Ageficiency
indices, gyt ssk iImply that SSK consumer suppliesidirent levels of labour at flerent ages
and account for the fluctuation of wage income through tleditife. Bequest decision is also

introduced for the SSK consumer. The budget constrainhifitst period of life is;

Citssk+ A2t+1ssk < (1 — T ssWi€Lt ssk for g=1 (4.16)

Note that wage income denoted is private sector wage and not public wage. During the

other periods of the working lifetime;

Cytrg-1sskt Agiltrgssk < 1+ rt+g—1)ag,t+g—1,ssk+ (1- Tt+g—1,ssk)Wt+g—1eg,t+g—1,ssk

for g=2,..,.GW (4.17)

will hold whereas during retirement:

Cytrg-1sskt Agiltrgssk < 1+ rt+g—1)ag,t+g—1,ssk+ pPenyt+g-1,ssk

for g=GW+1,..,GL-1 (4.18)

will be the budget constraint. The material abilities in fiveal period of lifetime will be

summarised by:

CoLt+GL-1ssk+ PG Lt+cL-1.5sk < (1 + M+G6L-1)aGL1+GL-1ssk+ PEMELI+GL-1.ssk

for g=GL (4.19)

where the bequest expenditure has been integrated. Thectdvdsation of behaviour for the
representative SSK consumer involves maximising tharifetutility in Equation 4.2 subject
to the budget constraints summarised by Equations 4.18, 4.18 and 4.19. As was the case

for the BK and ES consumers, two major results obtained flomexercise. Firstly;

U1(Cgtrg-1,ssk P teg-1,55K) = Bssk1 + 'tsg)U1(Cys1t+g,ssk DEG1t+g,s5K)

for g=1,..,.GL-1 (4.20)
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Equation 4.20 is the consumption Euler equation that gevéne choice of consumption

sequence. Second result is:

U1(CoLt+GL-1,s5k PEGL1+GL-1,55K = U2(CoLt+GL-1,s5k DEGLt+GL-1,55K (4.21)

where marginal utilities of consumption in the final periddifetime and bequest to be left

are equated.

4.2.2.4 Bequests and Inheritance

At any time period t, all the consumers in the final period efitlife are assumed to set aside
an amount as bequest. These bequests are assumed to bedyatherfictional agency to
be equally distributed to all the newborn BK consumers ag¢tpariod t. Thus the amount of

inheritance at time tis:
Z becb L,t,sNG Lts

inh, = s=bkesssk (4.22)
Natbk

4.2.3 Production

Production side of the economy is represented by a singterdgbat includes profit maximis-
ing firms engaged in perfect competition. The inputs usegavate labour supplied by the

active members of SSK; sskand capital K. 2

Production is assumed to take place in accordance with a-Dobiglas production function

that displays constant returns to scale and labor-augntetdéchnological growth:
Yi = K (Tiless®™™ (4.23)

whereT’; represents technology anmdis the share of capital in production. Technology is

assumed to grow at rateso we have:
i1 = 61 (4.24)

The physical capital accumulation is a result of the intéoadoetween consumer asset stock

accumulation and the debt stock of the government; thispseiill be explained in more

2 The index of SSK is adopted for conceptual clarity; the comsis that supply labour to the production
process are under the coverage of the social securityutistitSSK.
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detail below in Section 4.2.5. Labour supply available farduction is the sum of the labour

supplies of consumers under the coverage of SSK; thht is, = ZSZLl €g.t,sskNg 1, ssk

A portion, ¢, of output is claimed by the government as tax. Employmetalmdur by firm
leads to wage payment and contribution payments by empdgesocial security institution
SSK. Employment of a unit offgcient labourr by the firm has the cost of {1r;es s Wi
wherer; s skrepresents the contribution rate to be paid ani &ficient wage; i.e. wage per
technology augmented labour The employer contributiomshould not be confused with the

contribution rate paid to SSK by the representative conswueof wage income; i.ex ssk

The profit function therefore is stated as:

I = (1 - 1) Y — (L + 1 es sW (T'tLt ss) — reKe (4.25)

Solving the profit maximisation problem yields;

~ 1—Tt

Wi = ———— (1 - o)K{ (Tl ssi)™ (4.26)
1+ tressk
as wage perfécient private worker and
re = (1 - 7)aK@ (L ss ™ (4.27)

as the interest rate. Note, however, that the wage inconeévestby consumers is not based

on wage per ficient labour but rather on wage per worker. This wage is defase

1—Tt

W (1 - o) K (ML ss ™ (4.28)

1+ Tressk
4.2.4 Social Security System

The social security system is formulated around three beewurity institutions indexed by
s = bk es ssk These institutions are financed by the social securityritaritons paid by
consumers and employers. Contributions collected at amy fieriod t are distributed to the
beneficiaries of the social security institutions; thusgbeial security system is in essence a

pay-as-you-go (PAYG) system.

For BK, contributions are collected from the returns to agsddings of working age con-

sumers. The passive consumers under the coverage of BRedummiefits proportional to the
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income received at the last working age. The pension of agprgsentative consumer of BK

at time t is calculated as:

penyt ok = rep—growbk(lt—g+cw dewi-g+owok) 9=GW+1,...,GL (4.29)

Thatis, pensions are paid with a replacement ratg,that provides a portion of pre-retirement

income. For the case of BK consumers, this is the interesir@adue to asset stock.

In aggregate terms, the budget of the social security urtigtit BK at time t is summarised as;

GL Gw
DEFipk = Z penytbkNg.t bk — Z Tt bkl't8g t,bkNg.t bk (4.30)
g=GW+1 =1

This equation states that the excess of spending of BK owenues constitutes a deficit;

DEF k. Should the deficit be zero, BK runs a balanced budyet.

For ES, a portion of contributions are paid either out of igicef public wage due ES con-
sumers whereas an other portion is paid by the governmerichvi$ the employer of ES
members. Pensions are set through the replacement ratiatsa portion of pre-retirement

income is guaranteed. Specifically;

perb,t,es =re pt—g+GWes eGWt—g+GWes Wt—g+GWp g= GW + 1., GL (4-31)

This implies the budget constraint of ES as;

GL GW GW
DEFtes= Z penytesNgtes— Z TtedW, p€gtesNgtes — Z TteESW, pEgtesNgtes (4.32)
g=GW+1 g=1 g=1

First term on the right hand side is the expenditure of ESoS@d¢erm represents the con-
tributions paid by the consumers under the coverage of E®fquiblic wage income. Last
term on the right hand side is the contribution payment madéd government to ES as the

employer of active ES members.

A set of policy experiment options are open to this specificeds well. One may, for instance,
examine the #ect of changes in public wage on contribution rates requdshlance the ES

budget. One may play with replacement rates and examindfnt en ES deficits.

Lastly consider SSK, partakers of which are the consumeaitsvibrk in the private sector in

exchange for private wage. The actives of SSK pay contdhatout of wage income. For a

3 It is possible to come up with alternative formulations ois #quation to address a number of questions.
For example, given replacement rate, one may look for th&ibotion rate that leads to a decreasing deficit.
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given replacement rate, SSK pension received by an age iypassime t is defined as:

perytssk= reP—g+Gwssk Cowi-grGwssk We—grew 9 =GW+1,...,GL (4.33)

wherew, is the market wage, not to be confused with the exogenouscpubbe,w; ,. SSK

has the following budget constraint:

GL GW GW
DEF¢ssk= Z penyt sskNg.t,ssk— Z Tt,5 S KW€q t,sskNg.t,ssk— Z Tres s WVi€gt,sskNg.t,ssk
9=GW+1 g=1 g=1

(4.34)
This budget equation implies that expenditures of SSK aamtiad by contributions collected
from active SSK members and private sector employers. Aogsxof expenditure over rev-
enues constitutes a deficit. A set of experiment options pea dor SSK as well, along the

lines briefly stated for BK and ES.

4.2.5 Government and International Economy

The government and international economic relations definethis model are relatively
simple. Government receives taxes out of production byateery. Government consumption
is assumed to be exogenous, dendigdAs an employer, government makes social security
payments to ESGOV_ES; = 2213:‘"1’Tt,eESeg,t,ESWL,[)Ng,t,es An other expenditure item is the
wage payments made to the public employees. The choice dtpuaage is exogenously

performed by the government.

Should the social security institutions run a deficit, th&aiteis covered by the government.
Thus one other expenditure item of the government is thefean made to the social security
institutions. It is possible for the government to run a defiself. The government’s deficits
are assumed to be financed out of borrowing through issuibgingtruments. The borrowing
is carried out from domestic or foreign sources. Thus themectated debt stock consists of

domestic debt and foreign debt.

The government budget constraint is, therefore, defined as:

GW
7Y+ DEBi + DEByy1 = (1+1)DEB + (1+1)DEB; +Ge+ ) Wi pegresNgtes
o=1
+GOV_ES; + DEF;pk + DEFies+ DEFssk (4.35)

First term on the left hand side is the tax revenue of the gowent. This is followed by next

period domestic and foreign debt stocks of the governmenpectively. The first two terms
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on the right side of the equation are foreign and domestit stelocks and interest payments
on debt stock. Note that a foreign interest rate applies ernnterest payment on the foreign

debt stock.

Government consumptioriy, is followed by the wage payment by government to public
workers. Next is the government payment to E®)V_ES;, due to accrued social security
payments for the government is an employer. Last three tarmthe transfers from govern-
ment to social security institutions done in order to cover deficits of the social security

institutions.

Regarding international flows, there exist imports, exqpdobrrowing from the rest of the
world and interest payments to the rest of the world due tddheign debt stock. Imports
are defined as a portiompi, of the national incomeM; = mpiY;. Thus the international

economic flows are defined as:
Mt + rf’tDEBf’t = BORf’t + Xt (436)

whereBORs; = DEB;¢ .1 — DEB;s is the foreign borrowing an; is exports. Given exoge-

nous path for foreign debt, this equation solves for exports

4.2.6 Equilibrium
The definition of the equilibrium in this model is as follows:

An equilibrium for the model consists of sequences of copsom
choices, asset stock decisions, bequest decisions arat Ggbroduc-
tion demands such that
i) Given social security policies, received inheritancéjnvage rate
Ww; and interest rate ¢; consumer under the coverage of any social se-
curity institution s chooses consumption sequﬁmg,ag_l,s}g:Ll, asset
stock sequenccag,t+g_1,s}g=L2 and bequestbegs t+cL-1.s} SO that life-
time utility is maximized subject to budget constraints.

i) Given factor prices wand r firms demand capital Kand labourr

L; sskat each time period t so as to maximize profits.
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iil) Social security institution budgets as defined in Edoias 4.30, 4.32
and 4.34 hold at each time period t.

iv) Government budget as it was stated in Equation 4.35 hatasach
time period t.

v) Labour market clears at each time period t.

vi) Asset market clears at each time period t.

vii) The good market clears at each time period t.

The first three items in this list are self explanatory. Consuoptimisation problems have
been stated in the sections above and the Euler equatian®dudt from these characterisa-
tion processes have been presented as Equations 4.8 ad B, EEquations 4.14 and 4.15
for ES and finally as Equations 4.20 and 4.21 for SSK. The reduhe characterisation of
profit maximisation is presented in Equations 4.27, 4.26488. These three equations are
stated as factor prices; they can be manipulated algebyaioarepresent factor demand by
firm given factor prices. The budgets of social securityiingbns are available in Equations

4.30, 4.32 and 4.34.

The fourth item is also self-explanatory but implies a nunmddepolicy experiments. For ex-
ample, given budget status of social security institutiasmse may investigate the tax rate
choices that would decrease the debt stock of the governeipart of a fiscal policy anal-
ysis, one may investigate the path foreign and domestiotmg must follow to reduce the

tax rate.

The fifth item states the market clearance condition foruat@bour supply is inelastic and
every age g private sector worker supplégsssk units of labour The available labour supply

is assumed to be employed by the private production sectibrasp
GL
Lissk= Z €g.t,sskNg t, sk (4.37)
g=1

Thus the wage Equations 4.26 and 4.28 solve for the factoegqrgiven equilibrium labour

quantity and asset stock.

4 Aset of alternative implications of social security instion budgets have already been stated. To remember,
consider an example; one may take deficit and replacemenasagiven to solve for the contribution rate to make
the budget of the institution hold. Similarly, factor derdaguations may be manipulated for alternative questions.
One may take both private wage and private labour as exogeasolve for unemployment. Thus the model setup
has implications for a set of specifications.

5 An other endogenous variable like unemployment may beduired in this setup, if private wage is given.
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The sixth item is related to asset market clearance The omgrsuhold physical capital and
government debt. The model does not have a portfolio decsgdup for the consumer. All
the assets have the same return. The asset market cleardiagao:

GL

Z Z agts = Kt + DEB (4.38)

s=bkessskg=1
The asset holdings of consumers of various ages at timg 4, is a result of the consumer’s
optimisation problem. The path for the domestic debt ste@xbgenous to the model. Then,
the asset market equilibrium solves for the capital stocthéneconomy. Given the capital

stock, interest rate is obtained from Equation 4.27 of thm firofit maximisation problem.
The last item states that goods market clears;
Yt = Ct + It + Gt (439)

wherel; = Ky1 — K;. The derivation of this condition from consumer budget t@ists is

available in the mathematical appendix. As an extensiohabderivation;
St = It + BOR

holds for the model, witlBBOR = DEB,; — DEB:.

4.2.7 Macroeconomic Framework

In order to present the macroeconomic framework of the m@d8IAM (Social Accounting
Matrix) has been created. A SAM is a snapshot of the econonaygiten point in time; it
provides a static picture of the economy for that year. llides revenues and expenditures
of agents and accounts of the economy. Basically, rows deftows of revenues whereas
columns summarise expenditure flows. In a general equilibframework, row and column
sums of a SAM should match, implying that all expenditured savenues in the economy
are accounted for. The SAM for the current model is presemd@ble 4.1 with X pointing

the cells where there should be data due to the setup of thelrpaesented so far.

The first row of the SAM accounts for the uses of the output frmoduction activity. The
column counterpart of activity row keeps track of experisurelated to production. First
three items on activity row are consumption by consumersiféérgnt social security insti-

tutions. Given the consumption behaviour by the repretigataonsumer of social security
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institution s, these three cells are:
GL
Cis = Z Cgt,sNgts (4.40)
g=1
On the government column of this row is government conswnpkpenditure on goods and
services. This is exogenously given@s The last column of this row records investment on
physical capital stock;

It = Kgya — Kt (4.41)

Last column on this row is the revenue of activity accounirfithe rest of the world. This cell

records exports. Due Equation 4.36, exports are defined as:
Xt = BORf’t - Mt - rf’tDEBf’t (442)
Second and third rows in the SAM are income receipts of faabproduction. Specifically,
on the row that corresponds to labour and activity columnetie
We = WL ssk (4.43)

This is the labour earning due to participation in produtiimthe private sector. Also on the

same row but on the column of government is the wage recelgbofir from the government;
Wep = Weplies (4.44)

For the capital row we have

Rt = rth (445)
which is the return to capital from the production process.
Fourth, fifth and sixth rows show income items of consumenst [Eonsider the BK con-
sumers on the fourth row. Along this row, on the column thategponds to the social security

institution BK are the pension receipts of retired BK consusrfrom the BK institution;

GL
Z pery bkNg.t bk (4.46)

g=GW+1

Next on this row is the asset income of BK consumers, listetherasset returns column;

GL
Z It gt bk Ng.t bk (4.47)
g=1
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G,

Table 4.1: Social Accounting Matrix

Activity

Labour

Capital

HHbk

HHes

HHssk

BK

ES

SSK

Government

Asset Returns

Inh/Beq

ROW

Activity

X

X

Labour

X

Capital

HHbk

HHes

HHssk

x| X| X

BK

ES

SSK

X[ X| X

Government

Sl

X

X

X

Asset Returns

Inh/Beq

X

X

X

ROW

X

Note: X denotes a cell with an entry. The model does not chveeetnpty cells.




Last on the BK consumer row is the inheritance receipt of rewtBK consumers;

inht Nl,t,bk (4.48)

Next consider the revenues of ES consumers summarised difttth®w. First at the inter-
section of this row and the labour column is the public wageine of ES consumers due to

employment by the government;

oW
Z Wep €gtes Ngtes (4.49)
=1

Second item along this row is the pension receipts of re&@8aonsumers from social secu-

rity institution ES;
GL

Z pernytes Ngtes (4.50)

g=GW+1
Returns from the asset holdings of ES consumers is sumrdaidbe asset returns column

on the same row;

GL
Z It agtes Ngtes (4.51)
g=1

On the sixth row are the revenues of SSK consumers. Thesearoens supply labour to the
private sector in exchange for the market wage. The wageriads recorded in the cell at the

intersection of this row and labour column as:

GW
Z W €4t ssk Ng,t,ssk (4.52)
g=1

Next on this row is the pension receipts of SSK consumers foaial security institution

SSK;
GL

Z penyt sskNgt,ssk (4.53)

g=GW+1
Last on this row is the asset return received by the SSK coessjmecorded on the asset

returns column:
GL

Z I'tagt sskNgt,ssk (4.54)

o=1

On the seventh, eighth and ninth rows are the revenues @ seciurity institutions. Consider
the row for BK. First on this row are contribution receiptsrfr consumers under the coverage

of BK, collected from asset income of BK consumers;

GW

Z Tpk 't Ag,tbk No,t,bk (4.55)
g=2
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Any deficit of the social security institutions are covergdthe government. The transfer
received by BK from the government is recorded on this rowhatgovernment column, as

DEF pk.

On row eight are revenues of ES. Contributions collectethfreorking age consumers cov-

ered by ES are located on this row and the ES consumer column;

GW

Z TtesWi,p €gtes Ngtes (4.56)
g=1

Next to be mentioned on this row is the intersection of ES rod government column. This
entry requires care for it records two flows. One of theseascintribution payments from
the government to ES, for the government is the employer blipworkers and pays contri-
butions,GOV_ES; = Zg:‘"l’Tt,eEseg,t,eswt,pNg,tﬁes. Secondly, government covers the deficit of

social security institution ESQEF;es. Hence this cell records;

GW
DEFies+ Z Tt eES€gtesWi,pNgtes (4.57)

g=1
On the ninth row are the revenue items of SSK. First on thisisafve contribution payments

from the employers of private workers;

GW

Z Tres s WVi€gt,sskNg.t,ssk (4.58)
g=1

The contributions collected out of wage incomes of worki&@K®onsumers are recorded as;

GW

Z Tt ssk Wt €gt,ssk Ngt,ssk (4.59)
o=1

at the intersection of this row and SSK consumer column. Hiieitlof SSK, covered by the

government, is recorded &k F; ssx0n the government column.

On row ten are the revenues of the government. First is thedbgcted from the produc-
tion activity 7Y;. An other source of income for the government is the realdaohestic
borrowing which, in essence, is the change in the domestit steck of the government;
BOR = DEB,1 — DEB:. A final source of revenue for the government is borrowingrfithe
rest of the worldBORs; = DEB;¢ .1 — DEBy¢;. Both domestic and foreign borrowing of the

government are recorded on the government row ghdaBimn.

On row eleven are the revenues of the safimgstment account,/Bin short. This account

has the task of balancing the changes in asset stocks. Rean#drabconsumers may hold two
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types of assets, capital and government domestic debt,donbtdhave an explicit portfolio

decision that governs how much to invest in which asset. &®attonsumers are viewed to
acquire, through saving, a homogeneous asset stock arid oktiarn from this asset stock.
The Sl account enables balancing the changes in asset holdirapetimers with the sources
of the assets. Also, the task of tracking foreign borrowinghe government is also performed

by this account.

The first item on @ row are savings by consumers. In a generic form;

GL-1

Z (ag+1,t+l,s - ag,t,s) Ng.ts (4.60)
g=1

wheres = bk, es sskenables tracing saving by members of three social secustitutions.
Note that saving is simply the change in the asset holdingpn$emers so that in aggregate
terms one can state that saving is the change in the ass&t Sjoe A1 — A.. On the
intersection of the Srow and the ROW column is borrowing by the government from th

rest of the worldBORk ;.

On the corresponding columns ofl &iccount are investment and government borrowing.
The identity of the 8 column and row sums stat€% + BOR;; = |; + BOR + BORy;
saving is equal to the sum of investment and domestic govemhborrowing. In stock terms,
A1 — A = Kip1— Ki+ DEB 1 — DEB,. That is, changes in the asset stock held by consumers

is equal to the sum of the changes in capital stock and govantisrdomestic debt stock.

Each type of asset creates an interest income. Physicdhlgigilds interest income due to
being used in the production process. Government payesiten debt. Consumers receive
interest earnings simply by holding these assets. Foretgtsdiccrues an interest payment to
the rest of the world. These flows of asset returns are aceddint by row and column twelve,
titled Asset Returns. On this row are interest earnings pitahat the intersection with the
capital column and interest payments on foreign and domestit at the intersection with
the government column. On the asset returns column are seeiasomes of households and

government’s interest payment to the rest of the wordD E By ;.

The Sl and Asset Returns accounts form a crude financial marketn@ds in asset stocks
and returns to asset stocks are accounted separatelydtisdain the mathematical appendix
that when taken together, these two accounts balance shepbuse each of these accounts

are in balance.
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The row before the last traces the bequests left by the comsuat the final age of their life
as;

bedsLtsNeLts = iNhtNy ¢k (4.61)
s=bkesssk
With s= BK, ES, S S Kone can trace the bequests left by members of all three smatity

institutions, as was stated for saving above.

Last row and column, labelled ROW, account for internatidi@wvs. In accordance with

Equation 4.36, this account claims:
Mt + rf’tDEBf’t = BORf’t + Xt

That is, injection of resources into the economy from th¢ oéshe world, BOR;; + X;, are
balanced by leakages); + r{;DEB;s;. One may also visualise tha§ — M is the current
account balance and {DEB;; — BORs is the capital account balance. Thus, the balance of

payments is in balance for this economy.

4.3 SAM, Calibration and the Steady State

The aim of this section is to present the underlying priresgb be employed for the calibra-
tion of the proposed model to the steady state equilibriuhe model is calibrated to year
2007. The choice is due to the fact that just after year 2GOvs 6510 and 5754 are iftect

and the reform process is complete.

This section starts with the discussion on calibration giyfation related parameters. This
is followed by SAM construction, which includes explanagsomon how the SAM is balanced.

Making use of the constructed SAM, model parameters arbreadid.

4.3.1 Demographics

It should be noted that the aggregate population to be cergiddn the model is the formal
population; i.e. the actives and passives covered by thalsseurity institutions. The actives
are the people of working age and pay contributions to threvagit social security institutions.
The passives are the retirees who receive pensions. Duektofldetailed data on population
coverage of the social security system, especially in teipspulation projection, aggregate

population is used to obtain population growth rates.
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Remember from Equation 4.1 that the demographic structtnlees according to
Nitr1s = prsNits S=bkesssk

Here, the values for the threes parameters need to be determined. At the steady state, these
three parameters will be equal and time invarign = p. Also at the steady state, this

parameter will be equal to the aggregate population groattn r

Itis also necessary to have age 1 cell size at year 200hé@@umber of people of model age
1 at year 2007. This data is necessary for members of ead security institution in order

to trigger the population dynamics of the model. The adogtdibration strategy for age 1
cell sizes,N1;s, relies on the requirement that population growth rate asteady state has

to be constant.
The population at time t under the coverage of social sgcimdtitution s is

Nis = Nits+ Nots+ Nars+ ...+ Nagts

Nits
)

If the economy is on the balanced growth path;s = Nit1s = . Through recursive

computation, this can be generalised\Nig: s = % for g=2 ... 30. Then, for the aggregate
population;
Nlts Nlts N30ts
Nis = Npgs+ —— + — =
S S 02 0?9
1 1
= Nyggl+ =+ =5+ ...+ =]
S 02 029

Thus the size of age 1 cell can be calculated given the gratehp; and the number of people

under the coverage of each social security instituthr,

Average annual population growth from 1990 to 2009 from TUHRRKT population data
yieldsp = 1.0143. Using this value, the population data at the initiabdy state is calcu-
lated and reported in Table 4.2. At the bottom row of the taléethe age 1 cell sizes for each

social security system.

For a steady state, it is now possible to populate the econgimg Ngts = % and the
corresponding aggregabdy; = %. The strategy adopted for this task takes the age 1 cell
growth rate for BK,pipk, ES, ptes and the whole economyy, as given. SincéNiti1s =
prsNits for s=BK and ES andN; 1.1 = ptN3 for the aggregate population, this enables the

calculation of all age groups for all the following period$e SSK population can then be
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Table 4.2: Social Security Population in 2007

BK ES SSK Total
Population 5,055,782| 3,811,264| 13,970,743| 22,837,790
Population Shares  0.2213 0.1668 0.6117 1.0000
Age 1 Cell 205,618| 155,004 568,189 928,812

Source: Author’s calculations.

calculated by deducing the number of age 1 BK and ES consufmoensthe number of all

age 1 consumers in the econon;t ssk = N1t — (N1.tok + Nites)-

The prime advantage of this approach is that, given theildligion of BK and aggregate pop-
ulation to age cells and their respective growth rates, anecbange the growth rate of age 1
cell of ES consumers to experiment on changing public enmpémit. For example, by increas-
ing the growth rate of ES age 1 cell,es, 0ne may consider thefects of a populist policy in
which the government employs more workers and increaseshdre of ES population in the

aggregate population.

In addition to the already calculated year 2007 distributbpopulation covered by the social
security system to BK, ES and SSK age cells, the proposetgyraequires the time path of
BK, ES and aggregate population age 1 cell growth rates dswidth may diter from the

steady state growth rates. As detailed projections fordh@dl population are not available,
the aggregate population projections of TURKSTAT up to \2&#5 are used to construct the

future path of the population.

The distribution of aggregate population to age cells atvargiear is explained above. For
year 2008, cell sizes for ages 2 to 30 are actually year 200&izes for ages 1 to 29;

i.e. Ng 2008 = Ng-1,.2007 for g=2 ... 30. Given year 2008 population, age 1 cell of aggregate
30

population in 2008 can be calculated¥sz008 = N2oos — Z Ng-1,.2007. This process can be
g=2
repeated up to year 2025 and can be employed to distributdgimm to age groups of each

social security systeniNg; s as well.

As part of this methodology, age 1 cell growth rates for BK &®&lican be exogenously given
to populate the time periods after year 2007. Up to year 2685age 1 cell growth rates
for aggregate population are picked to match aggregatelatigu growth rate projections

of TURKSTAT. Afterwards, all population growth rate is fixéol 1 to stabilise population
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dynamics. Throughout this exercise, age 1 cell size for SS¢btained afN;;ssk = N1t —
N1tpk — N1tes Obtained population for BK, ES and SSK are displayed in Fegul for 60

time periods; i.e. up to mid 2060s.

It is apparent from the figure that the population increalsasthe growth rate of population
falls. That is, the share of younger cohorts in the poputatiecreases as time progresses.

Thus the presented population dynamics replicate an ageipglation for Turkey.
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Figure 4.1: Aggregate Population by Social Security Mersiigr

4.3.2 Age Hficiency Indices and Labour Supply

Based on the observation on Turkish micro data that wagénegrof ES and SSK members
fluctuate through the lifetime, agéieiency indices have been introduced to the model. Wage
earning of an individual aged g at time t is definedags = eqw;. The task of identifying
the numerical values for age eficiency indiceg, for ES and SSK consumers will now be

undertaken.

The methodology based on Deaton and Paxson (1993), imptethey Cilasun (2009) for
Turkish data and used previously in Chapter 3 is not apdkdalo the current purpose. Simply
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put, one needs to obtain index values for all the ages. Buirithod applied in Chapter 3
relies on dummy variables and would not be able to provideefijgency codicients when

some ages are missing from the dataset; which holds for tiertdicase.

The proposed solution is a hybrid of the method adopted kys@il (2009) and Fitzenberger
and Wunderlich (2002, p.388-389). Using cohort dummiedititaon to an age polynomial
as independent variables prevents the omission of somecagesd by gaps in the data while

controlling for cohort &ects. Within this context, consider the following equation
ageef f = g(age + COHORT+ error (4.62)

The dependent variable is agfi@ency, measured as the ratio of wage receipts of age g
consumer to economywide wage observed at time t. On the magid side is a polynomial
of age,g(age and cohort dummie€C OHORT, followed by a standard error term. The age

polynomial is specified &
g(age = age+ agée + age’

Running an OLS regression on Equation 4.62 would relate mgge éiciency, after taking

into account the cohortfiects through the introduced dummies.

The data is from Household Budget Surveys 2003 and 2005. 2@@4 has not been used
in order to maintain birth cohort consistency. Data is tfamsed into real terms through
the consumer price index obtained from the Electronic DaglvEry System of the Central
Bank of the Republic of Turkey. The price index has year 20©3ha base year. For both
ES and SSK members, average real wage receipts for each amgmlgiroup is calculated.
Economywide real wage is calculated for ES and SSK membearately Age ficiency,

as the dependent variable, has been calculated as the fatalavage receipt at age g to

economywide wage observed at time t.

An OLS regression with the proposed polynomial and dumnsdabaindependent variables
and age fiiciency as the dependent variable has been run for ES menibemsmies for
cohorts 24, 25, 26, 28, 29, 30 and 31 have been omitted frometiression due to lack of

observations. Obtained cohoffexts for ES are summarised in Figure 4.2.

6 Though a similar functional form is adopted, this form is based on a Mincer type earning function. Behind
the Mincer type earning function is a model of human capiaipncept not existing in the model developed here.
Rather than a theoretical reason, the adoption of a thirdegggplynomial is done to account for the tdileets;

i.e. to avoid forcing a humpback profile on the calculatedefieiency indices.

83



0.5

coh3 coh7 coh11 coh15
h1 coh5 coh9 coh13

Figure 4.2: ES Cohortfects from Age Hiciency Regression

25

0.5

9

aQP\ 9993 eQFb a@@j 2% 999\\ 9Q9\3 999\6 99@\1 aQFAg
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Figure 4.4: SSK CohortfEects from Age Hiciency Regression
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Figure 4.5: SSK Age ficiency Polynomial
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The cohort &ects are first decreasing then increasing for ES members.ig,hfthe birth
year of an individual is in the near past or if the birth yeavesy distant, agef@ciency is
relatively higher. The in-between birth dates lead to loage dficiency. These dynamics are

strikingly similar to the cohortféects on real wage receipts obtained in Chapter 3.

Next in Figure 4.3 is a graph of the obtained af&&ncy polynomial for ES. The humpback
profile during working ages is evident. This profile is als@gsimilar to the ageféect profile

obtained in Chapter 3.

For the SSK case, there are no observations for cohorts 22%2@nd 30. Omitting these
and running an OLS regression yields the cohfigas presented in Figure 4.4. The obtained
profile is quite similar to the one obtained for SSK in Cha@téut has dierent level values,

as expected.

Next in Figure 4.5 is the graph of the obtained age polynariiais is also similar to the cor-
responding figure obtained in Chapter 3. Obtained dijeiency index values are presented
Table 4.3.

The demographic structure has been set up and thefagjerecy indices have been calibrated.
15

It is now possible to calculate the private labour supply.@sk = Z €g1t,sskNgt ssk Obtained
private labour supply is presented in Figure 4.6. -

The labour supply in Figure 4.6 is drawn for 60 time periotist fis, up to late 2060s. The
labour supply is observed to start with 7.5 million labouitsiand stabilises at 8.85 million
labour units by mid 2040s. The number of active SSK membearsgmted below in Figure
4.7. Starting with about 7.7 million people, the number oKZBtive members stabilises just

above 9 million people by mid 2040s.
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Table 4.3: Age Hiciency Indices

Age ES SSK
0.6061| 0.3353
1.1083| 0.6108
1.5142| 0.8308
1.8314| 0.9996
2.0676| 1.1217
2.2303| 1.2014
2.3273| 1.2431
2.3662| 1.2511
2.3545| 1.2298
2.2999| 1.1835
2.2101| 1.1166
2.0927| 1.0335
1.9553| 0.9384
1.8055| 0.8359
1.6510| 0.7302
1.4995| 0.6256
1.3584| 0.5267
1.2356| 0.4376
1.1385| 0.3628
1.0749| 0.3066
1.0524| 0.2734
1.0785| 0.2676
1.1610| 0.2935
1.3075| 0.3554
1.5256| 0.4577
1.8229| 0.6049
2.2070| 0.8011
2.6857| 1.0509
3.2664| 1.3585

30 | 3.9570| 1.7284
Source: Author’s calculations based on Household Budgete$s 2003 and 2005 conducted
by TURKSTAT.
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Figure 4.7: Number of Active SSK Members
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4.3.3 SAM Construction

The SAM for the constructed model has been presented in fablend the related algebraic
structure has been outlined in Section 4.2.7. Next, is tbhegahe data for the cells of the
SAM. Note that since the SAM keeps a record of revenues aneneiures in the economy,
the row and column sums of the SAM must balance each othew. #dte that it may not be

possible to find data for every cell of the SAM. Or, the avdéattata may be conceptually
incompatible with the formulated model. The idea, therefds to adopt a method that both

balances the SAM accounts and fills the missing cells.

The SAM balancing exercise has been performed by takingAihd & a system of equations,
with the row and column identities constructing the equetidUnderlying equations were
represented in Section 4.2.7. The equations for each ateoerput together so that each
row and column is an equation with row and column sums autioaiit balancing. If some
cell entries are available, the created system of equasiales for the missing elements and

balances the SAM simultaneously.

Table 4.5 presents the SAM elements g® Aavailable in data, or as C, calculated during
the SAM balancing practice. The elements on the activity aogvelements of GDP from an
expenditure perspective. These entries are obtained fremeéw GDP series of TURKSTAT.
However, the available data does not provide consumptioarding to membership in social

security institutions. Shares enabling such division rteduk calculated.

In order to find out these shares, Household Budget Survayducted in 2003, 2004 and
2005 are used. Individual and household dataset have beednim order to obtain con-
sumption expenditure for individuals. All observationg noder the coverage of BK, ES and
SSK have been dropped from the dataset. The data has beagaiggh to obtain aggregate
consumption and saving at time t by all members of BK, ES arid. SBares of BK, ES and
SSK members in economywide aggregate saving and consunipdice been presented in

Table 4.4.

The shares seem stable for the years considered. Stillashedlumn in Table 4.4 displays
the mean values. These mean values are used to divide thengptien data in the SAM to

different consumer types.
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On the activity column of SAM, income due capital and privatsour in exchange for partic-
ipation in the production process are calculated duringSth® balancing exercise. Data on
social security contribution payment of employers to SSebisined from the Social Security

Institution.

Revenue and expenditure items for social security ingtitgtare available in the May 2010
SSI Fiscal Statistics Report on Social Security Institut{8GK) web page in tables AF7,
AF8 and AF9. The report includes aggregate revenues for matitution. Following the
example of Telli (2004), the revenue data can be dividedentployer and partaker shares in
accordance with the contribution rates defined in the raeldeavs. For example, the law states
that the contribution receipt from an active SSK member & 3 that person’s income. Of
this rate, 17% is paid by the employer and 14% is covered byd#neaker. Thus, a simple
algebra yields that 55% of contribution revenues is paid iipypleyer whereas 45% is paid
by the partaker. Revenue items of social security instingiare thus divided into employer

contributions and partaker contributions for ES and SSK.

Table 4.4: Shares of Saving and Consumption by Social Sgdostitution Membership

Saving Shares

2003 | 2004 | 2005 | Mean

BK 0.46 | 0.50 | 0.45| 0.47
ES 0.19| 0.16 | 0.19 | 0.18
SSK 0.36 | 0.34 | 0.37 | 0.36

Consumption Shares

2003 | 2004 | 2005 | Mean

BK 0.27| 0.29| 0.29| 0.28
ES 0.26| 0.24| 0.25| 0.25
SSK 0.47| 0.47| 0.46| 0.47

Source: Author’s calculation based on Household Budgete§sr2003, 2004 and 2005.
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Table 4.5: The SAM: Available Data and Calculated Elements

Activity | Labour | Capital | HHbk | HHes | HHssk | BK | ES | SSK | Gov S Assetret | Inh/Beq | ROW
Activity A/D A/D | AID A/D A/D A/D
Labour | C C
Capital | C
HHbk A/D C C
HHes C A/D C
HHssk C A/D C
BK A/D C
ES A/D A/D+C
SSK A/D A/D C
Gov A/D C+C
S C C C C
Assetret C A/D+C
Inh/Beq C C C
ROW A/D A/D

Note: A/D stands for the SAM elements obtained from various datacesuiC stands for elements calculated by the author duren@#&M balancing

exercise.




The entries of labour row and column are calculated durimgSAM balancing exercise.
These entries record receipt of wage income from privattosand the government to real-
locate to ES and SSK member consumers. Capital accountninrecords returns to capital
and transfers this to asset returns account. Labour anthtapcounts are tautologies; by

definition, they will always hold.

On the BK consumers’ row, labelled HHbk, aggregate assetrreeceipt and aggregate in-
heritance receipt are calculated during SAM balancing;espractice is adopted for saving
and bequest on the corresponding column. Since asset istalso calculated during SAM
balancing, there arises the problem of dividing an aggesgaset return that accrues to all
types consumers to either of the three groups. At this ptiietsaving shares from Table 4.4
are used in conjunction with the fact that at the steady,sthre of economy wide aggregate
asset returns received by a subgroup must be equal to the shaggregate saving done by
the same subgroup.

In order to see this, denote the share in aggregate savirgub g aszs;sS where S denotes

s9t.s
aggregate saving. Since saving is the change in the asskf St@ = Ai;1.s — Ars, this share
can be rewritten a%. Along the balanced growth path, aggregate variables
sMM+1s — M\,s
grow at a rate equal to technology growth ratemultiplied by population growth rates;
OpArs — As

hence the ratio becomﬁi’. Simplifying the parameters and multiplying both
sOpALs — Acs A
It s

numerator and denominator by the interest rate yi FA
sltits

return received by group s consumers in the aggregate asset received by all consumers.

, which is the share of asset

Therefore, the saving shares in Table 4.4 are used to spét asturns and savings to each

consumer group.

For the accounts of ES and SSK consumers, aggregate wagedacasset returns, saving
and bequests are calculated while the SAM is balanced. E@sbet income and saving items,

shares in Table 4.4 are used in conjunction with the aboviaeatons on these shares.

Next consider the social security institutions. Basicdhgse accounts solve for the deficits of
these institutions, given revenues and expenditures. Aafataution is needed for the case of
ES, especially for the intersection of ES row and governroelumn. The calculated part here
is the deficit of ES covered by the government. Available frdeites sources is the payment
from the government to ES, done for the government is the @maplof public workers. The

cell records the net value.
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For the government account, in addition to social secuniitutions’ deficits on correspond-
ing cells, a number of other elements need to be calculatadh®row, at the intersection
with the savingnvestment account, are domestic and foreign borrowing dgnthe govern-
ment. Along the column are wage payments to public workeatsrked to be calculated so
that the SAM is balanced. At the intersection of asset rettow and government column are
interest payments on foreign and domestic debt. Intergsheat on foreign debt stock is ob-
served from Treasury’s debt statistics and is tied to theidorinterest rate. Interest payment

on domestic debt is needs to be calculated.

A point to be made on ROW, savifigvestment and asset return accounts is that the domestic
borrowing, and the implied domestic debt stock, must beisterg with the observed interest

payment on the domestic debt stock. Specifically;

r(BOR = r{DEB(o6 — 1)

for the domestic debt stock. This reliesBOR = DEB(06—1); domestic borrowing is equal
to the change in the domestic debt stock. The teidEB; is a single variable for the SAM
balancing exercise. Population and technology growtlsrate previously calculated. Then,
the interest rate on the left hand side needs to be solve#dorthe foreign borrowing and
debt stock:

ritBORst = r{tDEBs (06 — 1)

Used within the SAM balancing exercise, this last equatioabées solving for the interest

rate applicable on the foreign debt.

However, the situation is more complicated for the domestirest rate case. The domestic
interest rate must be consistent with the firm’s first orderdition for profit maximisation;
i.e. Equation 4.27. This requires calibrating a number oapeeters and initial stock values

simultaneously with the SAM balancing exercise.

First, GDP is calculated from the expenditure side;C41+G+X-M. Then, tax rate is cali-

brated as the tax revenue cell of SAM divided by Y. Share oitabim output is;

R

T av

whereR; is the capital bill as defined in Equation 4.45 arid the government tax rate. Capital
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stock is calibrated by arguing that investment is the chandke capital stockK; = p;t_l.

Using the production function, an initial technology leigetalculated as

1
= —

Lissk
Now the interest rate can be calculated from the first ordadition of profit maximisation
problem. Including this structure in the SAM equations deslsolving for an interest rate
that is consistent with the interest payments on domeshtsteck and a domestic borrowing

level that is consistent with the steady state growth rasmggfegate variables.

Obtained SAM, with elements presented as percentages of i§R@®ailable in Table 4.6.
The diferences between row and column sums of the SAM derived aslhoéthis exercise
are at most 6.0E-8 at levels. Thus row and column identit@d. A group of parameters
and variables are calibrated during this exercise. Theséngerest rate on domestic assets,
r, interest rate applied on foreign debt stock, government tax rate, share of capital in
productione, initial capital stock K and the initial level of technolo@y These are presented,

together with other calibrated parameters, in Table 4.7.

4.3.4 Calibration of Wages and Social Security Parameters

Apart from the preference parameters and partaker paresifetahe representative BK con-
sumer, calibration of most parameters and variable infalles is relatively straightforward.

These are examined in two subsections to maintain textylari

Wages

Calibration of wages relies on the available labour suppieactive ES and SSK consumers
on the one hand and aggregate wage receipt of these consom#rs other hand. Labour
supplies have already been obtained from the construcfitirealemographic structure. Ag-
gregate wage receipts are calculated as part of the SAM diatpexercise. Public wage is
the division of aggregate wage income receipt by the labicewrw = wagebill /L. Private
wage is obtained from the first order condition of the firm. &td public and private wage

figures are available in Table 4.7.

7 The SAM has also been reproduced in Appendix B in levels.
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Table 4.6: Balanced SAM as Percentage of GDP

Activity | Labourr | Capital | HHbkk | HHess| HHsskk | BK | ES | SSK| Gov S/l | Assetret | Inh/Beq | ROW
Activity 21.71 | 19.38 | 36.43 5.94 | 21.90 23.21
Labour 20.53 11.15
Capital 58.87
HHbk 1.38 29.75 11.44
HHes 11.15 2.10 11.39
HHssk 20.53 5.44 22.15
BK 0.71 0.67
ES 0.46 1.63
SSK 2.00 1.65 1.80
Gov 18.60 7.80
S 11.07 | 4.24 8.24 6.15
Assetret 58.87 5.21
Inh/Beq 9.08 0.55 1.80
ROW 28.57 0.79

Source: Author’s calculations.




Partaker Contribution Rates

Consider the case of ES first. Given public wage, the totaluarinof contributions collected
from ES actives isegWplLes This amount is available in the SAM at the intersection of &8

as a revenue of ES institution, and ES consumers columneasettpenditure. Dividing this
SAM cell by wyLesyields the partaker contribution rate for the represeveaiS consumer.

Same approach holds for SSK consumer as well. Obtained $iguesin Table 4.7.

This analysis relies on the model’s property that privatpulic wage is age invariant if one
lets age #iciency indices be absorbed by the process of transformipglation to labour For
example, wage earning of all ES consume@‘é’}’ Wpeg.esNg.esfor any time period, witleges
standing for agef@iciency index of active ES consumer aged g . By definition oblah this
can be written as/pLes Thus the ES and SSK partaker contribution rate calibratidiined
in the above paragraph can be performed. However, the riee®t as simple for the BK

consumer case.

In order to see this, consider the aggregate partaker bation collected by BK from the

active BK consumerszg:‘"l’rbkr agbkNg bk Whereag pk denotes interest yielding asset stock.
Since the asset stock decisions are endogenous, they cae nmved out of the age sum-
mation. Hence, calibration of BK partaker contributioreretquires calibration of consumer

behaviour in detail; a task undertaken in Section 4.3.5.

Employer Contribution Rates

The government, as the employer of active ES consumers, Egj?ﬁrengpeg,esNg,es to
the social security institution ES. Using once more the dafim of public labour supply,
Zg!\l/TeEstLg,es- This aggregate term is available in the SAM. Given publigeya&mployer
contribution rate can be calibrated through a simple divisind is presented in Table 4.7.

Same approach is employed for SSK employer contributian rat
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Table 4.7: Calibrated Parameters

Preference

Bok BK utility discount 0.9871
Bes ES utility discount 0.9989
Bssk SSK utility discount 1.0051
bk BK risk aversion parameter 1.1
Tes ES risk aversion parameter 1.0
Nssk SSK risk aversion parameter 1.0
Yok BK bequest weight in utility 9.8096
Yes ES bequest weight in utility 0.4374
YVssk SSK bequest weight in utility 0.7086
begy BK bequest by representative consumer 650
beqgs ES bequest by representative consumer 53
begssk SSK bequest by representative consumer 47

Production and Prices

a Capital share in production 0.7230
I'2007 Initial technology 1.0442
r Interest rate 0.0931
re Foreign interest rate 0.0044
w Private wage 26.59
Wy Public wage 27.39
Government and Social Security

T Tax rate 0.1860
Thik BK partaker contribution rate 0.0487
Tes ES partaker contribution rate 0.0415
Tssk SSK partaker contribution rate 0.0802
TeES ES employer contribution rate 0.0553
TeSSK SSK employer contribution rate 0.0974
re Pok BK replacement rate 0.1127
rePes ES replacement rate 0.3077
re Pssk SSK replacement rate 0.5078
persk BK pension 6.75
pens ES pension 13.64
penssk SSK pension 9.67
Other Parameters

mpi Marginal propensity to import 0.29
K/Y Rate of initial capital stock to output 6.32

Source: Author’s calculations.
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Pensions at the Steady State

This subsection considers the calculation of pensionsuettdy the representative agent just
retired in 2007. Before undertaking this task, remembedrdhtéhe steady state private wage
increases at the rate of technology. The same holds for apeigecof asset stock. That is,

agt+1 = Hag whered is technology growth rate arag; represents asset stock decision. Also,
we assume along the balanced growth path that the public gyes at the same rate as

technology.

A consumer retired at time t-1 is aged 16, or G¥Y at time t and receives pension for the
first time. This pension receipt is calculated@s) = rep w_; for a wage earner goen =
rep ri_iays¢—1 for an asset income earner. Given time invariant interéstatthe steady state,
pension grows at the same rate as the technologly, 1 = 6pen, simply because asset stock

decision grows at the rate of technology and wage increashs sate of technolog§.

At time t, expenditure of any social security institutioncalculated as):g:LGW+1 penytNgt

wherepeny; is the pension received by age g consumer at time t. Obviopsty; = peny-1i-1 =

pery-1t
9 i)

where the last step is due to the above discussion on graéh. Thus, the expendi-

ture of social security institutions can be written as

GL
Ng,t

perswa1t Z 99-GW-1
g=GW+1

Dividing the expenditure of the social security instituisp as recorded in the relevant SAM
cells, byng\,ﬂ % provides the pension received by age 16 consumers of a#ls®gu-

rity institutions at the base year. Obtained pension figaresavailable in Table 4.7.

Replacement Rates

Given the pensions, it is possible to solve for the replacemees applicable to ES and SSK
consumers. For ES casperswiites = rep-1es€owt-1esM-1,p due to Equation 4.31. But,
note that the calibration procedure has obtained publicevadime t andwvp = W1 p;
i.e. public wage grows at the rate of technology at the stesdte. Thenpercw ites =

rep-—1.es €GWi-1es % allows solving for the replacement rate applicable to tipeasentative

8 A mathematical argument as to why these growth rates shausw has been presented in Appendices A.3
and A.4.
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ES consumer at the steady state. Using Equation 4.33, sapneaah is applicable to the

representative SSK consumer case with public wage replaitbgrivate wage.

For the case of representative BK consumer, Equation 4.p8eamfor the BK consumer’s
pension thatperswi1tbk = rep-1bklt-18cwi-1.ok- But, if consumer behaviour is not cali-
brated, it is not possible to knoaswi—1pk- Therefore, calibration of BK replacement rate is

to be undertaken as part of the calibration of preferencampeters.

4.3.5 Calibration of Preferences and BK Social Security Pameters

Calibration of preferences requires a much more equatitamsive approach, for the pref-
erence parameters need to create a micro behaviour carisigth not only the equations
that govern the micro behaviour, i.e. Euler equations apdbtidget constraints, but ensure
consistency of agent decision with the aggregates obsémtbé SAM. Aim of this stage of
the calibration is to obtain the values of discount factgliagble to future utilitySs, the risk
aversion parametefs, and the share of bequests in utility. The parameters are indexed by
types of representative consumers, for consumers are addordisplay dierent behaviours

due to the observations in micro data.

Two subsections are now considered. The first one calibmtesge earner’s behaviour
through the example of ES consumer. The second subsectiosd® on the asset income

earner; specifically the case of BK consumer.

Calibrating Wage Earner’s Micro Behaviour

Consider the representative ES consumer. At time t, thexe8@rsuch representative con-
sumers at dierent ages anflly;es members in each age cell g. For age 1 ES consumer,
Cot+les = Cites (Bes(1+ rt+1))n%s. At the steady state, representative consumers’'decisions
grow at the rate of technology; therefor®,,1es = 6Cates Whered is the growth rate of
technology. Also, the interest rate is time invariant; = r;. Thus, it can be stated that;

1 .
Cotesd) = Cites (Bes(1+ rt))7es. Or, in general terms;

CrLtes = nges(ﬂes(l fr)® for g=1.GL-1 (4.63)
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The specification in Equation 4.63 relates the consumptdisS consumers of fierent ages

at a given time period t. In aggregate terms;

30
Cies= Z CgtesNgtes (4.64)
g=1

Also part of the estimation process are the budget conttraiinthe consumers. As a first

example, consider the budget constraint of age 1 ES consairtiere t;

Crtest+ A2tiles = (1 — Tres)€gedWp

Note here thaby 1,15 iS the amount of asset left to age 2 at timéd tThe representative ES

consumer aged 2 at time t will have;

Cotest atites = (1 +r)aztes+ (1 — Ttes)€gesi p

Since representative consumer’s decisions grow at theofdiechnology,ayies = a2‘+1es

Thus the last expression becomes;

D t+les

Cotest Atrres= (L+1¢) + (1 - Tres)€geWrp

Generalising for the working age ES representative conssjme

dgt+les
0

Cgtes+ gritstes = (1 + 1) + (1 - 1reg€gep for g=1.GW (4.65)

Note thata; 11 s = O for the representative ES consumer is born with no asseth&oetired

representative ES consumer of age &14#16;

A16t+1les
Ci6test A17t+1es = (L + 1) + Pehietes
For age 17, the budget constraint will be;
A17t+1es
Ci7tes+ aigtites = (1 + 1) + PeNn7tes

The pensiorpens:es has already been calibrated. It is also noted that pensimusgat the

rate of technology at the steady state because; i) private wgashown to grow at the rate
of technology, ii) public wage is assumed to grow at the rdteechnology, iii) asset stock
decisions grow at the rate of technology. Heren 71 es = %‘“es and the last equation can

be rewritten as;

A17t+1es + pPenetes

Ci7tes+ aigtites = (1 + 1) 0 7
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A generalisation yields;

e
Ctes + Agritstes = (14 1) ag’tgl’es 4 p@gﬁg&i;’fs for g=GW+1.GL-1 (4.66)

For the last age,
agot+l.es + Persot.es

Caotes+ DEGotes = (1 +1t) 9 14 (4.67)
At the end of lifetime, the consumption behaviour is tied ¢gjbest choices through;
1
betot.es = Caotesyes (4.68)

Finally, saving decisions need to be consistent with the Sfygregates. This can be checked
through whether the aggregate asset return implied by thecadquations is consistent with
the relevant SAM cell. That is, the sum

GL

ltagyt,
Z age eSNg’t’eS (469)
g=2

should be equal to the SAM cell at the intersection of ES comss’ row and asset return

column. Alternatively, one can check if the aggregate spdione by ES consumers;

GL

dgtes
Z (ag+l,t,es - 9 ) Ng,t,es
g=1

is equal to the SAM cell at the intersection of ES consumerkiran and savingnvestment

row, after imposinggy tes = 0 andagytes = 0.

Equations 4.63 and 4.64 imply a total of 30 equations fo=@L. Equation 4.65 implies 15
equations with GW15. Taking Gl=30, Equation 4.66 implies 14 equations. Additional two
equations on micro behaviour are through Equations 4.64 &8 An additional aggregation

is through Equation 4.69. Thus we have a total of 62 equations

The interest rater; has already been calibrated and is exogenous to this setuafieqs.
Technology growth rate is taken és= 1.02. Partaker contribution ratees is already cal-
ibrated. Age #iciency indicesgytes are available. Population has also been calibrated and
cell sizesNgtes are available. Public wage is also calculated above, lgaitira calculated

pension level.

Thus this system of 62 equations solves the consumption/tmmacg,t,es}g:'-l, asset stock de-

cisions{ag,t,es}g:'-z, bequest decisiobegs | tes, Utility discount parametedes and the weight of
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bequest in utilityyeg, a total of 62 variables. This exercise is performed undersumption
that the risk aversion parameter unjgs = 1. Hence, instantaneous utility of representative

ES consumer is logarithmic.

The final point takes the discussion back to the SAM eleméntsequest value left by the
representative ES consumer is calibrated here. Multiglyims byNso; es gives the amount of
bequest left by all ES consumers. This value is recordecdedidlquest row and ES consumers
column of the SAM and is further used, with the calibrated Bid $SK bequests, to calculate

inheritance receipt of BK consumer.

With appropriate substitutions, this same approach holdS$K consumer as well; the major
change is to take private wage rather than public wage irtowatt in the budget equations.

While fundamentally same, case of BK requires a sectionsoovitn.

Calibrating Asset Return Earner’s Micro Behaviour

The representative BK consumer, as primarily an assetrretmer, deserves special atten-
tion. As discussed above, pension calculation and comimibypayments for BK consumers
rely on the saving decision of the BK consumer. ThereforBbredion of partaker contribu-

tion rate and replacement rate for BK are handled within #id@tion of micro behaviour

For the working ages, consumption behaviour is governed by;

Cgtes

1
Cg+1tes = T(ﬂes(l + I't(l - Tt,bk)) nes  for g= 1..GW-1 (470)

The contribution rate is multiplied by the interest ratediese the active BK members pays
contributions out of interest earnings. The retired BK eoners’ consumption decisions fol-

low;

Cgtes N
Cg+Ltes = 7 (Bes(L+ry)7es  for g=GW..GL-1 (4.71)

The aggregate consumption by BK consumers will be;

GL
Cipk = Z Cg.t,bkNg.t bk (4.72)
g=1

Regarding budgets; age 1 BK consumer has;

ClLtbk + 82t+1pbk = INh (4.73)
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For age 2 consumer, at time t,

a2.t+1,bk
Cotbk + A3tk = (1 + (1 — 7epK)) ;
Generalising for the working age BK consumers;
Ag,t+1,bk

Catbk + ag+1tr1bk = (1 + (1 — 7epK) 7 for g=2.GW (4.74)

For the retired BK consumers;
Ag,t+1,bk
Cgtbk + Ag+1tstpk = (L +r)——— for g=GW+1..GL-1 (4.75)

for contributions are paid no more. At the end of life, &0 and BK consumers have;

azot+1,bk

0 (4.76)

C3otbk + beGotr1ok = (1 + 1)

Regarding bequest choices;
1

beGot bk = C30tbkYex (4.77)

holds.

For the asset stock decisions, one can use that aggregateretssn implied by the above
equations needs to be consistent with the relevant SAMTells,

GL

I't@g,t,bk
> F0tDk N o (4.78)

= Y

should be equal to the SAM cell at the intersection of BK comsts’ row and asset return

column. Corresponding aggregate saving is;

K Ag.t,bk
(g+1tbk — ——)Ngt bk
0
o-1

Remember tha; bk = 0 andagypk = O need to be imposed.

Given the asset stock decision at age 15, pension is cadwuapen px = re p—1pkl't—1815t—1.bk-
Sinceaist-1pk = W this is rewritten as

a15t+1,bk

- (4.79)

penpk = rep-1oklt-1

Considering that the interest rate and the replacemenaratéme invariant at the steady state,

this equation can be used to solve for the replacement ratiealple to the BK consumers.
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The amount of contributions done by the active BK memberalisutated as;

GL

t+1bk
Z Tt,bkrtag ; Ng.t bk (4.80)
g=2

This value needs to be equal to the value at the intersecti@&iKanstitution’s row and BK
consumers’ column. This can be used to solve for the timeimvaBK contribution rateryy,

at the steady state.

Equations 4.70 and 4.71 imply 29 equations together. Thewuoption aggregation, Equa-
tion 4.72, is an other equation. Equations 4.73, 4.74, 4nib4a76 add 30 equations to the
system. Bequest decision is governed by 4.77. Checking @ssisions’ consistency with the
available aggregate data is Equation 4.78. Finally, Eqonat#.79 and 4.80 are used to solve

for social security parameters. There is a total of 64 eqoati

This set of equations take inheritance received by age luoco@is exogenous as a guess.
Once the whole calibration algorithm is run, the system peced an aggregate bequest, from
which inheritance is calculated. This inheritance is thehtd the algorithm. If the inheritance

receipt is correct, the aggregate saving or asset retuaipteaf BK consumers matches the

relevant SAM cell. Otherwise, inheritance guess is updatetithe algorithm is re-run.

Once more, the interest rate is exogenous to BK calibrationgss. Population data is also
previously calculated. Technology growth is takerdas 1.02. Pension receipt of the repre-

sentative BK consumer was calibrated beforehand as well.

The system solves for consumption and asset stock decisturesces of BK consumers,
{cg,t,bk}g:'-l and{ag,t,bk}gz'-2 respectively. The bequest decisiti@g; pk is also solved for. As-
suming a risk aversion parametgk = 1.1, utility discount parametet,x and bequest weight
in the utility ypi are also obtained. Finally, the replacement rate for Bk, and contribu-
tion rate applicable to the representative BK consumgr,are obtained. Thus the system of
equations used for calibration of BK parameters is a 64 byyStem. Parameter results are

available in Table 4.7.

4.4 Solution for the Steady State

Given the calibrated parameters, the steady state of thelrnad now be numerically solved.

The solution strategy adopted by Auerbach and Koffik@987) relies on assuming initial
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values for a subset of endogenous variables, solving theehaodl updating the initial as-
sumptions when necessary. The method is called GausstSgategy. A similar approach is
adopted here. An initial capital stock sequence for 30 plerie the first guess. It is assumed
that these 30 periods are on the balanced growth path. Gieguess, the model is solved
and a new capital sequence is obtained from the saving desisf representative consumers.
If the calculated capital stock is in the neighbourhood efdesumed sequence, the algorithm
stops. Otherwise, the calculated capital stock sequeptaces the guessed sequence. Model
is solved again. These steps are repeated until the cafutd sonverges. Since the initial
capital stock is extracted from the SAM, upon which the past@ms and initial values of the
model rely, the algorithm is expected to converge quickliyriby the solution, the exogenous
aggregate variables are assumed to grow at a rate equalutapop growth rate multiplied

by technology growth rate.

This section presents the steady state results obtaineggdbyirsg the summarised solution

method on the constructed model, starting with the micrabietr

4.4.1 Microeconomic Variables

The lifetime consumption decisions of representative aores's are presented in Figure 4.8.
Consistent with the parameter settings, consumption idesif representative consumers
display positive trends. A graph of consumption againstagdane should display a constant
slope in this model. Despite the appearance in Figure 4eSsltipes are constant. Only for
the case of BK, the slope shifts after age 15. This is expectiter age 15 representative
BK consumer is retired and the relevant first order conditienlonger includes the con-
tribution payment out of interest income; see Equation® 47d 4.71. The illusion of non
constant slopes in Figure 4.8 are due to scales; consumbtiongh lifetime displays very
high increases. As an example, representative ES consuapimum consumption decision

increases from 20 units to over 200 units.

The rate of increase is especially high for the ES consun&cdBsumer starts with a modest
consumption but reaches the highest consumption leveleaetid of life. Though not as
apparent, SSK members display a considerably high consumgtowth through lifetime as
well. Lowest growth is displayed by the BK consumer. Lack atility for all representative

consumers is consistent with the predictions of life-cyuledels.
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Next in Figure 4.9 are the accumulated saving decisionsmEsentative consumers at the
steady state. For ES consumer, borrowing at the initiabgeof life is observed; asset stock
left to age 2 is negative. Both ES and SSK consumers displeyphack shaped asset stock
decision profiles. They erode their asset stock towardsrti@gifetime. BK consumer keeps
accumulating assets. The characteristics displayed ur&i.9 are consistent with the micro
behaviour observed from the data; BK consumer is the magetascome earner, followed
by ES consumer. SSK consumer has the lowest asset stockl Eansumers, a kink in asset
stock decision profile is observed at age 16. This is becaigsement takes place at the end
of age 15. The consumers no more pay contributions but nogivepensions. This change

affects asset stock decision at the time of retirement.

4.4.2 Social Security Results

Finally consider the paths of variables regarding socielisty system results. Obtained pen-
sion values are 9.08, 18.35 and 13.01 for BK, ES and SSK reptats/e consumers, re-
spectively. Table 4.7 implies that public and private wageraearly equal. The variation in
pensions are due tofirent replacement rates; 0.5 for SSK and 0.3 for ES. The fige e
ciency indices also contribute to pensioffteliences. At age 15, agéfieiency index for ES
is 1.6 whereas it is 0.7 for SSK. For BK, agffi@ency is not at work. Thus one may credit

inaccurate income declarations as the cause for low pengionhe case of BK.

Deficits of social security institutions, as percentagesuiput, are 0.67% for BK, 1.02%
for ES and 1.80% for SSK. The total deficit of the social sagwsystem is about 3.48%
of output. This is more than half of government’s total canption of goods and services,

which is about 6% of output; the model replicates the sersmasal security deficit.

4.4.3 Summary

The construction of the model to be used in this study is nawpiete. The algebraic frame-
work has been completed and the model has been calibratedit@§07 of Turkish economy.
Observed micro behaviour is smooth, in the sense that cgtsamand asset stock decisions
do not display unexplainable fluctuations. Micro behaviguronsistent with the predictions

of standard life cycle models. The aggregates of the modiltlaa resultant prices display
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expected behaviour; i.e. aggregates grow at the rate ohddmdly growth times population
growth, private wage increases at the rate of technolot¢gtest rate is constant at the steady

state.

The model is capable of displaying non negligible socialisgc deficits, as is the case for
Turkey. It is now possible to employ the calibrated modelnalgse Turkish social security

reform. This task is undertaken within the following chapte
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CHAPTER 5

ANALYSIS OF AGEING POPULATION AND THE REFORM

So far, the construction of a 30 period OLG model has beeropagd and the calibration
procedure has been completed. The set of assumed pararaktes Yiave been presented.

This chapter proceeds to use the constructed model to asbgsal security reform.

The analysis focuses on two paths followed by the model engndhe first path starts from
an initial steady state, takes ageing population as a shutkemches a new steady state. This
path will be referred to as the base path. The second path &gjeng population as given and
receives a social security shock in the form of changes itridoiion rates and replacement

rates. This path is called the experiment path.

The algorithm adopted to solve the time path followed by tbenemy’s variables is simi-
lar to the one adopted for the solution of the steady stateerGa number of exogenously
evolving variables, a path for the capital stock is assuriibdn, the factor prices implied by
the assumed capital path are calculated. Given the fadtsprdecision variables of repre-
sentative consumers (consumption, saving and bequestdlaesl. Following this, the capital
stock path is recalculated using the asset stock decisltaged from the representative con-
sumers. If the obtained capital stock path is within the nleggirhood of the assumed path,
the algorithm stops. Otherwise, calculated capital pgitapes the assumed capital path and

the calculations are repeated until convergence ogcurs

! Rather than a shock-free base path, the phenomenon of guintation is included in the base path. This
is because the social security reform in Turkey is conduati¢hl the background of ageing population. That is,
even if the social security reform was not done, the popaatiould age. Therefore the comparison of the reform
introduced experiment path needs to be done vis-a-vis agmbehat includes the ageing phenomenon. At the
core of the social security reform analysis of this thesthéscomparison of these two paths.

2 The calculations are performed for 600 time periods. Thig beaconsidered too large a time scale for a 30
period OLG model; however, it is necessary to ensure coeveryto a steady state.
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After the 600th time period, the model is run for one more gatien; i.e. 30 periods. During
these final periods, the interest rate is assumed to be corssid wage rate is assumed to
increase by the rate of technology. That is, a terminal ¢mdis introduced through factor

prices that are forced to behave as though they are at thay sté&te.

A number of exogenous variables have fixed growth rates imtheel. Exogenously grow-
ing in the model are public wage, government consumpticeyést rate applied on foreign
interest rate and domestic and foreign debt stocks. Of tipegdic wage is assumed to grow
at the rate of technologyw. 1 p = 6w, whered = 1.02 is assumed constant. Foreign interest

rate,r is fixed at 0.0044.

Foreign and domestic debt stocks and government consumgutgoassumed to grow at a rate
equal to population growth multiplied by technology growtherefore, as population growth
stabilises at unity, the growth rate of domestic and foralghts stabilise at the growth rate
of technology. Defining borrowing as the change in debt sttlo& domestic and foreign

borrowing sequences are the changes in the exogenousljireyotlevant debt stocks.

This chapter first briefly examines the base path, focusirth@dtect of ageing population on
the social security system’s aggregates. Next ffexts of social security reform are analysed.

The chapter concludes with a summary of obtained results.

5.1 Hfects of Ageing Population

As explained previously, age 1 growth rates are taken sdllgbopulation replicates popu-
lation growth rates until mid 2020s. The growth rate for thgraegate population for 60 time

periods is displayed in Figure 5.1. The growth rate stadsliat unity by the 50th time period.

Figure 5.2 displays the deficits of the social security tositins for 60 periods. The deficits
are observed to increase, especially sharply for SSK. &gybr3, 5.4 and 5.5 show revenues
and expenditures of social security institutions péeaive worker up to 100 periods. For

every case, expenditures are observed to increase faaterefenues.

The prime reason is that the ratio of actives to passivesliftedecreases from about 1.25 in
time period 1 to unity by time period 50. As the number of passincreases faster than the

number of actives, the outflow of funds from the social ségsstem in the form of pensions
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surpasses the inflow of contributions. This causes defitsctease for all the social security

institutions.

The increasing aggregate deficit of the social securityesyshcreases the burden on the
government budget. As observed in Figure 5.6, rate of see@lrity system’s deficit to output
increases sharply in the short run and stabilises just b&¥6\wafter time period 50. This causes
the tax rate to increase sharply. As Figure 5.7 shows, theatexincreases to 21% by time

period 30.
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However, the tax rate decreases afterwards to stabilisé@ew 17% in the very long run.
In the medium to long run, ratio of government consumptiayegnment wage expenditure,
contribution payments of government to ES and interest aysnof domestic and foreign
debt to output all decrease. Similarly, the increase inadacurity system deficit slows
down. The decreasing speed and stabilisation of experdiems enable a lower tax rate that

balances the government budget.

5.2 Analysis of the Social Security Reform

A parametric social security reform is considered in thitisa. The introduced shock is to
the replacement rate and the contribution rates. For the Yyear of 2007, these rates have
been calibrated; but are not equal to the ones declared bgliant laws. Thus a method
needs to be adopted to determine how the shock is to be imeddiie. how the rates will

change from the calibrated values.

This section starts with a note on how the shocked valuesrahpeters of interest are calcu-

lated. Then the obtained results are discussed by compherigase and experiment paths.

5.2.1 The Parametric Social Security Shock

The adopted strategy to identify the shocked parameteesasto change the parameters by
the rate of change implied by the laws. Table 5.1 shows gaefreparameter values, post-
reform values and the implied rate of change. Pre-reforrarpaters have been compiled from
the legal texts on BK, ES and SSK. Post-reform parameters hesn obtained from Law no
5754. The rates of the pre-reform and post reform parambegets been presented at the end
of Table 5.1. This portion implies, as an example, that i@pizent rate decreases to 80% of

the original value after the reform.

Given these rates of change, the parameter values assumibe fexperiment path are pre-
sented in Table 5.2. Other than the contribution rates of , SiKhe rates are decreased. A
decrease in the contribution rates should lead to a deciraseial security system revenues.
Decreasing replacement rates imply falling pensions; dexpenditures should decrease as

well. Net dfect on social security budget is uncertain. Thus one cardeatify the éfects on
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Table 5.1: Introduced Parameter Shock: Method

Pre-reform
BK ES SSK
Replacement Rate 75% 80% 75%
Contribution (partaker)| 40% 15% 14%
Contribution (employer) NA 20% 17%

Post-reform

BK ES SSK

Replacement Rate 60% 60% 60%
Contribution (partaker)| 32.5% 14% 14%
Contribution (employer) NA 17% 17%

Post-reforrfPre-reform Rates

BK ES SSK

Replacement Rate 0.80 0.75 0.80
Contribution (partaker)| 0.81 0.93 1.00
Contribution (employer) NA 0.85 1.00

Source: Author’'s compilation. Pre-reform values are fromk no 1479, 5434 and 506. Post-
reform values are from Laws no 551 and 5754.
Note: Replacement rates are for 30 years of active memipershi

Table 5.2: Introduced Parameter Shock: Values

Base
BK ES SSK

Replacement Rate 0.1127 0.3077 0.5078
Contribution (partaker) | 0.0487| 0.0415 | 0.0802

Contribution (employer) NA 0.0553 | 0.0974
Experiment
BK ES SSK

Replacement Rate 0.0902 0.2307 0.4063
Contribution (partaker) | 0.0394 0.0386 0.0802

Contribution (employer) NA 0.0470 0.0974
Source: Author’s calculations.
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the rest of the economy. This underlines the need for a ddtailmerical analysis in order to

understand theffects of the reform.

5.2.2 Social Security Aggregates

The ratios of social security system'’s deficits on the expenit path to the deficit on the base
path are available in Figure 5.8. The figure is drawn for 6Gogist After an initial increase

in deficits, the social security system is observed to egpeg considerable reductions in
deficits. By time period 17, the decreasing trend is reveBatthe deficit on the experiment

path still stabilises at a level lower than the base pathitlefic

The decrease in the deficits is primarily due to the fallingesditures of the social security
system. The underlying fall in expenditures can be analysemligh Figures 5.9, 5.10 and
5.11. All the figures display the pension receipt of repre@re consumers along the experi-
ment path and are drawn for 30 time periods and for all agete that for ages 15 and below,

no pension is received.

Figure 5.9 shows the pension receipts of BK consumers. Tddheof arrow labelled A are
the pension receipts of BK consumers born and retired béfierpension reform. To the right
of arrow A are the pensions calculated under the new, and’Jog@acement rate. The fall in

pensions is obvious.

As the consumers retired before the shock die and leave troeyy, they are replaced by
the consumers retired after the shock. Thus the social ise@xpenditure related to BK

consumers falls. At time period 17, all the consumers retiefore the reform die and leave
the economy. After this point in time, the social securitg@gates start to converge to the

new steady state along the experiment path.

Figures 5.10 and 5.11 imply that the same dynamics hold foaE5SSK case as well. The
main finding is that the primefkect of the social security reform is through reductions of
social security system deficits in the short to medium runweéieer, this trend of decrease
partially reverses itself by time period 17. At the new stesidite reached through the exper-

iment path, the social security system deficits have fallen.
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Figure 5.12: Ratio of Tax Rate on Experiment Path to Tax RatBase Path

5.2.3 Fiscal Hfects of the Reform

Since the deficits of the social security system are coveyethd government, one direct
effect of the decreasing social security deficits is on the textheat balances the government
budget. Drawn for 60 periods, Figure 5.12 shows the ratib@tax rate along the experiment

path to the tax rate calculated for the base path.

In addition to the decreasing trend, the sharp fall for thtainl7 periods is observed. The
initial sharp fall of the social security system deficit ddjcreduces the burden on the gov-
ernment budget. Thus the tax rate required to finance pukieralitures quickly falls in the

medium run. Afterwards, the decrease in the social secddficits slows down as the con-
sumers retired before the reform leave the economy. Helnedall in the tax rate slows down

as well.

5.2.4 Hfects on Factor Prices

The ratios of factor prices along the experiment path to dlegof prices on the base path are

displayed in Figure 5.13. The interest rate first increasaspared to the base path, and then
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decreases. The kink at time period 17 is primarily due to bange in the tax rate; remember
that the firm’s profit maximisation problem’s first order cdiah that defines the interest rate
has 1- 7 in front of the marginal product of capital. Hence the goveent tax rate dynamics
observed through Figure 5.12 are reflected in the interast\Wage displays a steady increase
but still a kink around time period 17 is observed; yet an othanifestation of the tax rate

which, in turn, displays dynamics triggered by the socialsiy aggregates.

After period 17, the wage rate and interest rate ratios ge/€fhe reason is that the capital
stock along the experiment path increases faster than filcstock on the base path. Once
the tax rate ffects are done, the fiitrences in capital stock growth rates take over. Since
capital stock increases faster along the experiment gatinterest rate falls faster along the
experiment path and the wage rate increases faster alorxpleeiment path. Therefore, the

experiment path to base path ratios of the factor priceggkve

112 |
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Figure 5.13: Ratio of Factor Prices on Experiment Path tadfdtrices on Base Path

5.2.5 Hfects on Consumer Behaviour

The reform reduces replacement rates and contributios.r&tech a reform is expected to
have opposingféects on consumer behaviour Reduced replacement rates liomgyed pen-

sions. Given such reduced resources for old ages, consaeeado increase saving decisions
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in order to maintain a given consumption profile. Unless aenical analysis is conducted, it
is a matter of debate to what extend this can be realisethviopénsions also imply a reduced
lifetime budget set. On the other hand, reduced contributdes imply higher resources dur-
ing working ages. This implies an expansion of the lifetinneldret set and thus opposes the

effect of the reduced replacement rate.

Drawn for 60 periods, Figure 5.14 shows the rate of conswnptecisions of BK consumers
on the experiment path to the consumption decisions on tke path. Consumption is ob-
served to be generally higher along the experiment pathfigjiee also shows the filerences
in behaviours of three fferent subgroups of BK consumers. To the right of the arrowellat

A are the consumers born and retired before the reform. Téwsumers appear to have rel-
atively higher consumptions compared to the group of comssrbetween arrows A and B.
This second group, between arrows A and B, consists of theucoars born before the reform
but have retired with the new pension rules. To the left okin& labelled by arrow B are the

ones born after the reform.

Figure 5.15 shows the same rate for ES consumers. The corstior and retired before
the reform are to the right of the kink shown by arrow A. Theratired after the reform are
between arrows A and B. Theftirences in behaviour are once more obvious in consumption
decisions. While the BK consumers appear to enjoy an inereasonsumption profile, the
ES consumers appear to choose a lower consumption profileghrthe experiment path.
The most probable reason for this is that the public wage troequal to the growth rate of
technologyd = 1.02, is too low; in order to get an idea on private wage growghgekample,

check Figure 5.13.

The case for SSK is displayed in Figure 5.16, once more shpthia rate of consumption
decisions on the experiment path relative to base path. Rikeonsumers, SSK consumers
appear to enjoy an increasing consumption profile, whilpldigng the behaviour etierences

between consumers retired before reform and consumernsd-etiter reform.
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One point of curiosity is that the BK consumers born after rferm display fluctuations
in consumption decisions by fixed intervals. The phenomes@xemplified in Figure 5.17,
where the growth rate of BK consumer’s age 1 consumptionsatectis displayed for 600
periods. These jumps occur every 30 periods, starting vétiogd 17. At period 17, the con-
sumers born before the reform die and leave the economy.sithition acts as a secondary
shock to the economy andfects the factor prices; see the kink in the interest rate guiriei
5.13. Given such a secondary shock, consumer behaviown@sprhe response is most vis-
ible for the BK consumers for the BK consumer relies on assaime only and is heavily
influenced by the interest rate fluctuations. Thus, the aoess born at time period 17, act as
if they received a shock. This response continues to rdplitself every generation, i.e. every

30 time periods. However, as observed in Figure 5.17, filmetedies out in the very long run.

The accumulated saving decisions of BK consumers are gisglan Figure 5.18. The in-
creasing trend and the fluctuations, observed for consomtrough Figures 5.14 and 5.17,

are observed for the asset stock decisions as well.

The asset stock decision rates for ES are displayed in Figli® The general tendency
for the asset stock decisions appears to be an upward shifg ahe experiment path. The
ES consumer displays minor behavioufteliences for those retired before the reform and
those retired after the reform. In addition, it is observeat the asset stock left to age 2 is
considerably lower for the experiment path. Along the basth,passet stock left to age 2 is
negative, implying that ES consumers have to borrow dufiegearly stages of life to finance
their chosen consumption path. The level of indebtedneseedses along the experiment
path; a phenomenon that may be attributed to the decreasimgumption profile observed
in Figure 5.15. This is consistent with an upward shift in #sset stock decisions of ES

consumers along the experiment path.

The asset stock decision rates for SSK are available in &i§20. Note that this figure is
drawn for 60 time periods, as for other figures in this sulieecbut for ages 3 to 30. This
is because asset stock left to age 2 displays a high jump,casmsh Figure 5.21, and thus

makes a surface graph impossible to examine.
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The reason for the jump in Figure 5.21 is that along the batle §&K consumers start to
leave negative asset stock to age 2 after 25 time periodsagAle experiment path, negative
age 2 asset stock decisions are not observed. Along the b#sehe age 2 asset stock de-
cision approaches zero. But it keeps growing along the @xpet path. As the gap of these

decisions diverge through the two paths, the mentioned jsropserved.

In general, the asset stock decisions of SSK consumerseéswausto increase. The conclusion
of this section is that ES consumers display lower optimalegs along the experiment path
compared to the base path whereas the BK and SSK consumaeup wiilth increased optimal

choices.

5.2.6 Capital Stock and Output

Given the evolution of the domestic debt stock of the govemminthe capital stock is depen-
dent on the asset stock decisions of consumers. ES consanmgeasgued to display lower
asset stock decisions along the experiment path where&@tlamd SSK consumers display
increases. The neffect can be examined through Figure 5.22, which shows thefatpital
stock on the experiment path to the capital stock on the batbe Phe capital stock increases
along both paths; however, the increase is faster alongxiterienent path. This is consistent
with the comments on Figure 5.13, where it is stated that ihergent behaviour of factor
prices carry clues as to theffdirences in speed of increase of the capital path aldferelint

paths.

Figure 5.23 shows the rate of output along the experimett joathe base path for 60 time
periods. Note that the labour supply is the same for bothspdthus any fluctuations are due
to the fluctuations in the capital stock, as can be confirmea\aggual comparison of Figures
5.22 and 5.23. The social security reform has expansion@egts; the output grows faster

along the experiment path.
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5.2.7 Welfare Analysis

The welfare analysis is conducted through two approachies.fifst one takes the lifetime
indirect utility along base and experiment paths and ma&esparisons. However, given the
differences in preference parameters and the ordinal natut#ityffunctions, one can only

compare a given representative consumer through the tws.petat is, BK consumers along
the experiment path can only be compared to BK consumerseobasbe path and not to ES

or SSK consumers.

Second approach relies on constructing a social welfaretium The idea is to examine
the changes in utility through time along the two paths, Wweiyby shares in population.
Specifically, lettingug s denote the indirect utility of age g representative consumeler the

coverage of social security structure s at time t, sociafarelis calculated as:

30 uat s u*t 1
A% -1,
SW = § E (———2=2100)
s=bkessskg=1 ug,t—l,s

Ngyt.s
Nt

(5.1)

Taking the percentage change into account enables evddingpmplications brought about
by differences in preference parameters. Thus, aggregation iskeredt representative con-

sumers becomes applicable.

We start with considering the remaining lifetime utilities the consumers born before the
reform. Figure 5.24 shows the rate of remaining lifetimditytfor these consumers across
base and experiment paths. It should be noted that for theeBK, dnverse of the remaining
lifetime utility is displayed. This is due to the CES instameous utility that produces negative
utility results. That is, if remaining lifetime utility isl- on the base path but is -2 on the
experiment path, the ratio would yield 2, implying an immoent. However, if the inverse

is taken, ratio is 2, correctly indicating a worsening.

Regarding the consumers already retired; the more lifetimeee is left to live, the better
off the consumer is. This is consistent with the consumptiorurieg 5.14, 5.15 and 5.16,
which show increased consumption for the already retirddo Af a consumer is closer to
retirement, that consumer’s consumption profile falls caregd to the base path. Therefore,

the closer a consumer is to retirement, the woifS@ consumer is.
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Figure 5.25 shows the same ratios for the consumers bomtladteeform. Both BK and SSK
consumers are observed to be betf€atong the experiment path whereas the ES consumers

are left worse f, with worsening situations.

Following in Figure 5.26 is the rates of calculated socialfares along the base and exper-
iment paths. In the short run, the society is observed to rsevdt whereas after 10 to 15
years the social welfare improves compared to the base hmjump at time period 17 is
once more observed and is due to the consumption decisitaratices between consumers

retired before the reform and consumers retired after ttoeme

5.2.8 A Summary of Results

The conducted analysis shows that the implemented parnanmetorm has social security
system deficit reducingfiects in the short run. The short to medium run dynamics are de-
pendent on the pre-reform retirees, who have high pendesgng the economy. The falling

debts enable relatively low tax rates by decreasing the diabhburden on the government.
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Regarding well being, the consumers closest to retirenteghedime of the reform constitute
the worst &ected segment of the society. A social welfare analysis shbat ES members
are the worst ected members whereas the SSK members are the primary lenmesiof
the reform. The high negative impact on the ES members mayubetalthe high fall in
replacement rates. One should also consider the potefiigt ®f the relatively low public

wage growth rate assumed in the parametric structure of duen

The reform has a budget set expandifiget on BK and SSK consumers. For ES consumers,
the outlook is not as bright. Still, the nefect on economic aggregates is positive; asset stock
accumulation is faster and the reform is observed to havaretpnary fects on output,

through capital stock.
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CHAPTER 6

CONCLUSION

Reforming social security systems has been an item of patignda from 1990s to 2010 for
both developed and developing countries. Turkey has jdinedvave, completing the social
security reform by the end of the first decade of 2000s. Thermeffor the Turkish case,
has not only introduced parametric changes through replectrates and contribution rates
but also has seen the foundation of a new social securititutish that aims to unify the

fragmented nature of social security in Turkey.

Contributing to the literature on social security reformalgsis, this thesis has attempted
to analyse theféects of contribution and replacement rates changes dueottie security

reform in Turkey. The aim is to explore the potentiffieets of the reform by constructing a
general equilibrium model. An overlapping generationsneavork, where active and passive
members of the population can coexist, has been adoptedsi& B4 G model has been
enhanced to reflect the basic characteristics of the soeg@irsy system in Turkey. A 30

period lifetime, with 15 periods of work and 15 periods ofiresnent has been adopted to

reflect the early retirement phenomenon.

Three representative consumers, belonging to either BKoIESSK, the three major pre-
reform social security institutions of Turkey, were laidtheé core of the model. Through
analysis of micro data, BK members are identified to be pusetaacome earners, which
accrues with respect to their holdings of capital and gawemt debt. The representative
BK member is assumed to take part in the production procesadh capital ownership. ES
members are assumed to work in exchange for public wage afH&8K members are the
core of the private labour force, working in exchange for itierket wage. Observations on

fluctuations of wage income by age led to the introductiong# dficiency indices. Having
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seen through the micro data that the representative BK mestdnes life with some positive

asset income, an inheritance and bequest mechanism wadliogd.

The social security institutions are formulated so thay tihhay run deficits. These deficits are
financed by a relatively simple government that collecteseout of production and borrows
from the domestic asset market. Savings of consumers feedsdet market which, in turn,

finances government deficits and contributes to capitak$toonation.

The constructed model has been calibrated to year 2007pijiostto the completion of the
social security reform. Using MATLAB, a code has been writte perform the numerical
solution of the constructed model. Results were obtained foase path, at the background
of which is an ageing population. These results were condp@aran experiment path, which

was calculated under the assumption of reformed contobutites and replacement rates.

Obtained results point to the following major conclusions:

e Social security system deficits decrease in the short tounedin along the experiment
path. This trend is partially reversed after the consumetieed before the reform die

and leave the economy.

e Due to falling social security system deficits, the tax rdtmg the experiment path
compared to the base path falls quickly in the first 15 peridde decreasing trend

continues afterwards, at a slower pace, to reach a new stéaigy

e The tax rate dynamics are reflected to the factor pricesrAfteperiods, since capital
stock increases faster along the experiment path, facikoe prtios between base path
and experiment path diverge. Both the interest rate and #gewate are higher at
the new steady state reached through the experiment patieveg the interest rate is

marginally so.

e The closer a consumer is to retirement just before the reftrenworse € that con-
sumer is. Also, the more time the consumer has to live, theef the consumer

is.

e An analysis of lifetime utilities of consumers shows that BRd SSK consumers are

better df along the experiment path whereas the ES consumers are @ibrse
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e A social welfare analysis shows that the society as a whal®ise dt in the short run.

The social welfare improves only in the medium run, i.e.raf@to 15 periods.

Obtained welfare results need to be evaluated with caulibe.reform includes temporary
articles concerning the individuals who enter the socialgty system before the reform.
The model’s results state that the consumers closest temratnt are worstfBected. However,

the temporary articles applicable to these consumers aolly reductions in welfare losses.
Similarly, the social welfareféects may change if the temporary articles are taken intaustco

along the experiment path.

In summary, despite welfare improving and growth enhanefferts, the conducted analysis
points that the social security reform can handle financistanability problems only in the

medium run. Turkey may have to face increasing social sgcsystem deficits sooner than
many think. By 20 time periods, the rising deficits may onceeriecome a concern and start

to take place on policy discussions.

Further Research

The current study can be improved through two steps. Fittéyrealised social security re-
form effects the pension calculation method and retirement agelaSweeial security deficits
are observed to decrease, after an initial jump, in the sbonedium run, but start to increase
afterwards. The increasing retirement age may push bacKate by which deficits once
more increase. The pension calculation method has chaongeditide lifetime income. If
past incomes are low, pensions would fall even further. Hewealepending on the path taken
by the factor prices along the experiment path, incomes magase, leading to increases in
deficits. Also, temporary articles are not taken into act@long the experiment path in this
thesis. Numerical analysis conducted to see the net reduhisse sides of the reform may be

a good research exercise.

Secondly, informality may be introduced into the model. §tze of informal employment is
non-negligible in Turkey, fluctuating between 40% and 50%4980s according to Boratav
et al. (2000) Yeldan (2001). One may assume that the fallomgribution rates could lead to
reduced informality. Even though this may increase revemtfi¢he social security system in

the short run, it would lead to an increase in the number d@feest in the medium to long
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run, causing deficits to arise again. Therefore, a mode#ixgycise that takes into account
the informal sector to formal sector transitions would beoasiderable contribution to the

literature on social security in Turkey.
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APPENDIX A

Mathematical Appendix

A.1 Derivation of the Economy Resource Constraint

The aim of this section is to present the derivation of theneawy resource constraint of the
model in Chapter 4. Given the consumer budget constrair@hapter 4, one can summarise
the expenditures of all consumers in the economy at time t as:

GL-1

GL
Z Cgt,sNgts + Z Z ag+1t+1,sNgts + Z bedsLtsNeLts

s=BK.ESSSKg=1 s=BK.ESSSK g=1 s=BK.ESSSK

GL-1

GL
Let us defineC; = Z Z CgtsNgts AlsO, A1 = Z Z ag+1t+1,sNg¢t.s, for

s=BK,.ES,SS Kg=1 s=BK.ESSSK g=1
Ngts = Ng+1t+1s. Then this expression reduces to:

Ci+ A1 + Z bedsLtsNeLts (A.1)
<=BKESSSK

Now consider the revenue items:

GW

GL
inh¢Ny ¢ gk + Z[l + (1 - 7 ek)]agekNgtBK + Z Z(l +rt)agtsNgts
g=1 s=ESSSKg=1
GL Gw aw

+ Z (L+ry)agtsk Ng,t,BK"‘Z(l_TLS sWWEtsskNgtss K+Z(1_Tt,ES)Wt,peg,t,ES NgtEs

g=GW+1 g=1 g=1
GL

+ Z Z pensNgts

s=BK,ES,S S Kg=GW+1
The second item on the first row is asset stock and return fesatastock of BK consumers

attime tand can be decomposeazﬁ"l/(l +I't)ag.t Bk Ng.t, Bk — Tt,BK't8g.t,Bk Ngt, Bk First part
of this decomposition can be merged with the first item on #w®sd row to obtain the asset

stock of all BK consumers at time and the relevant returns (€)A¢gk. The third item on
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the first line is the aggregate asset holdings of ES and SS8uooers A; gs andA; s sk with
their returns. Then;

GW

inhgNyt ek + (1 + re)(Aek + Ates + Atssk) — Z Tt,BKI't3g,t,Bk Ng t,BK
1
GwW

GW
+ Z W€t ssKNgtsSK— Z Tt 5 s KM€t s KNgt,SSK
o=1 o=1
GW GL

Gw
+ Z Wi, p€gt ESNgtES — Z Tt ESW,p€gt ESNgLES + Z Z pensNgts
g=1 g=1 s=BK,ES,S S Kg=GW+1

Using the budget constraints of the social security institis and definind; gk + Ates +

Acssk= A, revenue items become:

Gw Gw
iNhgNy ¢k + (1 + re) A + Z Wi€gt,ssKNgtsSK+ Z W p€g.t EsNgtES
g=1 g=1

GW
+ DEFigk + DEFtgs + DEFissk+ GOV_ES; + Z TtessKyts s MWiNgts sk
g=1
whereGOV_ES; is the social security payments from the government to E$hi®igovern-
ment is the employer of working ES consumers. Last item orséw®nd row is the social
security contributions made by private sector to SSK duentpleyed workers. Using the

government budget constraint;

GW

inhgNy ¢k + (1 + 1A + Z Wiyt sskNgtssk+ TtYr + DEB 1 + DEBf i1
g=1

GW
—(1+r)DEB ~ (1 +rt)DEBtt — Gt + Z TressigtssMMNgrssk (A.2)
g=1
Now, merge Equations A.1 and A.2 usidg= K; + DEB; and simplify;

GW

Ci+ It + Gy = Ky + 7Yy + (1 + Tres s YWt Z €gtssKNgtssk+ BORst — 1 DEBs;
g=1

Further clarification can be done by using the in text exglana on the international eco-

nomic aspects of the model;

GW

Ci+lt+Gr+ X — My =reKe + e + (1 + Tt,ess@WtZeg,t,ssM\lg,t,SSK
g=1

Remember from the explanations on the model in Chapter 4thgé is

1-7 B
W L (1- o)t (Tiliss™

1+ 1iessk
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That is, the ratio of the tax rate and contribution rate istipliéd by the marginal product of

labor. The interest rate is;
re=(1- 1)K *(Tikiss™™

Hence tax collected by the government is taken into accauwiige and interest rate defini-
tions. Using these;

GW

C+ i+ GeX = My = (1= )MPy + 7Y + (1 - )MPLssi ) €grssgessk
g=1

where MPy is the marginal product of capital and P, ssk is the marginal product of the
labor composed of the working consumers under the covera§8I¢. For a Cobb-Douglas
aY,

production with constant returns to scafe~= Liss K{% + Ktm- Then;

Yt:Ct+|t+Gt+NXt

whereN X, = X; — Mt is net exports.
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A.2 Confirmation that Saving/Investment and Asset Return Accounts of SAM

Balance

This section aims to show that revenue and expenditure itdrtiee saving and investment
account and the asset returns account of the SAM (Social uktitey Matrix) presented in

Chapter 4 balance each other. The row items on these two rascane

GL
riKe+ ) > (3geters — agrs)Nges + HDEB + 1 {DEBy ¢ + BOR
s g=1

whereBOR;; = DEBg¢ 1,1 — DEB;s is foreign borrowing. Column items are

li+ Y > ridgesNgts+ DEBr - DEB + DEBy 1,1 — DEBy + 1DEBy;
s g

Introducing A; = Z Z agtsNgts and noting thalNg,1t+1s = Ngts due to the introduced
s 9
population dynamics of the model in Chapter 4, these row ahthmn equations become

rth + At+1 — At + rtDEBt + rf’tDEBf’t + BORf’t (A3)

and

It + riA + DEB,1 — DEB + DEB; 1,1 — DEB + r'1{DEB; (A.4)

respectively. If the row and column accounts balance edwr,at should be possible to obtain

one from the other. Consider Equation A.3 with= K; + DEB;
riKy + Key1 + DEBy1 — Ky — DEB; + DEB, + r{{DEBy + DEBy .1 — DEBs;
Definingl; = K1 — K¢ and rearranging;
It + re(K¢ + DEBy) + DEBi;1 — DEB; + DEBs 41 — DEBst + ri {DEB;s
SinceA; = K; + DEB;,
|t + reA, + DEBy,1 — DEB + DEBs,1 — DEBy; + r1;DEB;;

which is nothing but Equation A.4. Thus row and column of SAdlated to saving, invest-

ment and asset return accounts balance.
Note that this derivation also implies

St = Iy + DEB,; — DEB (A.5)
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A.3 Population and Labor Growth

The aim of this section is to provide formulas for steadyestaowth rates for population and

labor.

A.3.1 Population Growth

Population growth occurs according to:

N1ti1,s = pt.sNits (A.6)
Some recursive algebra shows:
1
Ng,t,s = -1 Nl,t,s (A-7)
Hi:]_ Pt-i,s
which implies
Ngt+1,
|\gl =2 = Pt-g+ls (A.8)
g,t,s

At the steady state where age 1 growth rate is constant forbmenof social security institu-
tion s;

Ng.t+1
oS _ e (A.9)
Ngts

Regarding the sum of members of social security institusion

Z Ng,t+l,s
Nti1s g

Nt,s Z Ng,t, s
g

Z ,Ot—g+l,sNg,t,s

S
2, Nos
g

At the steady state, it is assumed that age 1 group grows abtistant growth ratg; s = ps;

(A.10)

therefore,

Nt+1,s
Ni.s

= Ps (A.11)
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For aggregate population;

GL

Ng,t+1,s
Ni+1 s=BKESSSKg=1

N GL
Z Ng.ts

s=BK.ESS S Kg=1
GL

Z Pt—g+1,sNg,t,s
s=BK.ESSSKg=1

= a0 (A.12)
Z Ng.t,s
s=BK,ESS SKg=1
At the steady state, we hapes = ps = p. This yields;
Ntr1
= A.13
N P (A.13)

Finally, let us consider how the share of members of a soellirity institution s’ in total

population is determined;

2 Nots
T

Nis
N 202 Naes

s g

Z o1 L Nits

’ Pt-i,s

- =1 T (A.14)
Z Z o1 Nits
° 0 Pt-i,s

At the steady statgy s = ps = p. Therefore, this simplifies to:

Nis  Nits
—_— = = A.15
N¢ N1t ( )

It is possible to manipulate the growth rates of age 1 conssiritg all social security in-
stitutions so that relative sizes of members dfatient social security institutionsftér. For
example, to simulate a changing public worker share in thriladion, one can pick chang-
ing values forp; gs during the transition. However, such a practise needs tmbpled with
appropriate choices for the growth rates of members of atherl security institutiong: gk

andptssk SO that aggregate population growth is maintained.
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A.3.2 Labor Growth

For ES and SSK labor, we have:

GW
Z €gt+1,sNgtr1s
L =1
L= — (A.16)
s
Z €g.t,sNgt.s
g=1

whereeg, s is the age fiiciency index and s is either ES or SSK. Remember that a represe
tative BK consumer provides no labor and has no labor relatmme. Given growth of age

g cohort summarised by Equation A.8 above;

GW
Z €gt+1,sNgtr1s

Livis g=1

Lt, s GW
Z €g.t,sNgt.s
g=1

GW

Z €gt+1s Pt-g+1,sNgts

g=1
GW
Z €g.t,sNgt.s
g=1

Nes (A.17)

Assuming time invariant laborfigciency so thagy s = €y s iS constant through time and that

prs = p as was done for aggregate population above yields;

Lt+1,s
Lts

=p (A.18)

as the labor growth at the steady state.
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A.4 Consumer Decision Growth and Aggregate Variable Growth

This section shows how consumer decision and macroecona@nables are interconnected
in terms of growth rates at the steady state. Specifically,argued that the growth rates of
asset stock of a representative consumer, capital stockaatat prices are interconnected.
It is shown that representative consumer’s asset holdingsida changes at the same rate
as the technology growth rate. In conclusion, steady staiwth rates of all variables are

summarised.

Note, however, that this discussion is performed for a simgpresentative consumer. How-
ever, it can be generalised to a broader case with more coagdi algebra and should reach

the same conclusions.

A.4.1 Asset stock of consumer to physical capital

Let us assume that the asset holding of the age g representatisumer evolves according

to:
agt+1 = Xagy (A.19)
Then,
At+1 _ ZS:L]_ ag,t+1 Ng,t+1
At Zg:l 8g,tNg
_ Xgha XagipNgt
ZSZLl agtNgt
= Xp (A.20)

given population dynamics; i.e. population grows at yaté the steady state. Takidg = K;

At+1 — Kt+l
A Kt

= Xp (A.21)

A.4.2 Physical Capital to Factor Prices

Given production technology; = K&[I'tL{]*"®, wherel is technology, interest rate is

ly = (XKta_l[rtLt]l_a (A.22)

151



from the firm’s profit maximisation problem. Therefore;

ra eKi Tealea]™™
It - CL’Kta_l[Ft Lt] l-a
X lgl- (A.23)

whereg is the technology growth rate at the steady state. For pdtengvage;

W = (1 - a/)Fth“[FtLt]_” (A24)
which yields:
Wi1 (1- a’)rt+tha+l[rt+lLt+l]_a
W (1 - ) KTl
= Xt (A.25)

A.4.3 Factor Prices to Budget Constraint and Income

Age g consumer at time t has the following budget constraint:

Cgt + Agr1te1 = (1 +ry)age + fgewe (A.26)

Note that this is adequately general; i.e. covers the casbetlb working, fg: = (1 — 1),
and retired,fy; = rep, consumer. Define savingy: = ag+1t+1 — 8gt and incomeigy =

ragt + fgiw,

Cot + Syt = gt (A.27)
Regarding income;
ig,t+1 _ T@ga + fg,t+th+l
gt ragt + fgw
_ X“‘lel“’rtXag,t + ng"Hl‘“Wt
B rtag’t + fth
= X%+ (A.28)

Note for the second line that we have impodgd 1 = fy;: = fg for at the steady state there is
no policy shock and tax rates and replacement rates do nogiehblote that this last equation

also implies:

+
ST UL _ yagloa (A.29)
Cgt + St
for income is defined from the budget constraint.
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A.4.4 A Digression on Consumption

Definecgt,1 = XcCqt and sy = XsSyt.

Using consumption Euler;

Cg+1,t+l = [E(l + I’t+l)] %Cgt
Cgr1tXe = [B(L+re)] %Cg,t
Therefore; .
Cgrit  [B(L+Te)]”
= A.30
Cor X (A.30)

is a relationship to be used below.

A.4.5 Equality of Saving and Consumption Growth

Consider 4 consumers; aged g at time t, agetl gt time t, aged g at time-i. and aged g1

at time t1. The budget constraints of these four consumers are;

Cgt + Sgi
Cg+1t + Sg+1t
Cgt+1 + Sgt+1

Cg+1t+1 T Sg+it+1

Igit
|g+1,t
lgt+1

ig+1,t+1 (A-3l)

Using Equations A.28 and A.30 in conjunction withk,1 = XcCgt andsytr1 = XsSyt, this

system becomes:

i gt

Cot + Syt =
1
1+r n .
Cg,tw + Sgr1t = lg+it
Cg,txc + Sg’th = X“Ol_“ig,t
B(L+r1)Cqt + Sge1tXs = X0 %igeny (A.32)
and can be reduced to
chg,t + XS%,t = Xael_an,t + X“@l‘“ %,t
1 X@ 1-a "
Cot + XsSgt = [B(L+re1)]” Cgt + X¥07 " g1t (A.33)

Xe
where line 1 here is obtained by merging first and third eguatin Equation A.32 and line 2

by merging second and third equations of Equation A.32.HRwtjial equivalance implies:

Xs = X = X0+ (A.34)
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Saving and consumption by the representative consumemothat the same rate.

A.4.6 From Saving Growth Back to Asset Decision Growth

For saving growth, under the assumptioragf, 1 s = Xagtswe have;

Sg,t+1 . ag+l,t+2_ag,t+l

Sgt Ag+1,t+1 — gt
B X2ag.1t — Xagy
Xagi1t — agt
= X (A.35)
But we already know that;
St _ x (A.36)
Syt
Then,
X = Xg = X = X9+ (A.37)
Solving for X yields:
X = Xe = Xe = 0 (A.38)

That is, representative consumer’s decisions grow at tieeofaechnology.

A.4.7 Summary: Steady State Growth Rates

Given these derivations, let us summarise the obtainedtnates. At the steady state, asset
stock decision and consumption decision of age g consunodres/according to:
ag,t+l _ c:g,t+l -9
gt Cot
Based upon this and the steady state population dynamigeegaje asset stock and capital

stock growth is:

At+1 _ Kt+l _
= = Qp
A Kt
Thus for the interest rate;
rt+l — 9(1’—191—(1’ — 1

For wage per worker;



And given wage per worker, wage pdfieient worker, i.e. wage fdrL, is found to be:

Wei1

_ 1
Wt
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APPENDIX B

Data Appendix

B.1 Definition of Income Subitems

In Chapter 2, upon presenting a basic 2-period OLG modeletttensions for the basic 2-
period model are discussed. One of the arguments is that ererabditerent social security
institutions have dferent income sources. This argument is backed by preseimiiagne
subitems of members offiigrent social security institutions. The data used is thiwiithgials
dataset obtained from Household Budget Survey conduct2ddg, 2004 and 2005 by Turk-
ish Statistical Institute. This section of the appendixaled to data related explanations aims

to present the income subitems.

Firstly, wage income is defined as the sum of;

e Annual net cash and in kind wages and salaries (ydrand ucrayil in the database)
e Annual bonuses (ikyil in the database)

e Annual premiums (prinyil in the database)
Asset income consists of:
e Cash and in kind income due to real estate ownership (gyhlamd gmkayl in the

database)

¢ Interest income from domestic currency and foreign cusrdrank deposits (bankg

and dovizyl in the dataset)
¢ Profit, dividend and security income (nemltemetyl and karyl in the database)
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e Cahs and in kind income due to renting of transportationclefiand land (topriyl

and toprayl in the database)
e Enterprenaur income in cash and in kind (muggiand mutsay! in the database)

e Agricultureal income due to harvest, changes in livestaake, revenue from the op-
eration of agricultural equipment outside the farm, fasesishery and hunting income

and income due to lending of pastures (tgfgn the database)

Income shares discussed in Chapter 2 are shares of wagesatdr@®me in aggregate in-

come of the individual, variable topgelyl in the relevantaset.
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84T

B.2 SAMin Levels

Table B.1: SAM Elements in millions of 1998 TL

Activity

Labor

Capital

Hhbk

Hhes

Hhssk

BK

ES

SSK

Gov

I

Assetret

Inh/Beq

ROW

Activity

211.34

188.7

354.75

57.88

213.25

225.96

Labor

199.86

108.53

Capital

573.25

Hhbk

13.39

289.65

111.36

Hhes

108.53

20.4

110.93

Hhssk

199.86

53

215.7

BK

6.89

6.5

ES

4.5

15.9

SSK

19.46

16.03

17.51

Gov

181.1

75.93

9l

107.75

41.27

80.24

59.92

Assetret

573.25

50.72

Inh/Beq

88.42

5.4

17.54

ROW

278.2

7.69

Note: The SAM elements are turned into real terms using GDIRtde series from the World Development Indicators. Bas# y&1998.
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APPENDIX D

Turkish Summary

Hem gelismis hem de gelismekte olan Ulkeler, sosyalegiik sistemlerinin karsi karsiya
oldugu finansal surdurilebilirlik sorunlarina istden reformlar yapmak intiyact duymusglardir.
OECD (2007) 1990dan sonra 17 OECD lyesi ulkede onemtirmdfr yapildigini ifade
eder. Sili'de 2008 yilinda tamamlanan reform orne@i ddeto, Munoz, ve Tuesta (2009)
tarafindan 0zetlenip incelenir. Botman ve Tuladhar (30Q8k Cumhuriyeti'nde maliye poli-
tikasi reformu ¢ercevesinde yapilan sosyal guvenliigkliklerinin etkilerini analiz eder.
Kolombiya’da 1993-2008 yillarinda yapilan sosyal guuersistemi degisiklikleri Clavijo
(2009) tarafindan dzetlenmektedir. Turkiye'de de 1884 yasanan sosyal guvenlik agiklari-
nin etkisiyle 1999 ve 2008 yillari arasinda sosyal gikerdformlari gerceklestirilmistir.

Turkiye'de mevcut sosyal guvenlik sistemi Uic temelmur, az sayida destekleyici sandiklar
ve Ozel sigorta sistemi etrafinda odrgiitlenmistic temel kurumdan ES (Emekli Sandigi)
1950'de yururlige giren 5434 Sayili Kanun ile kurulpturs Bu kurum kamu calisanlari ve
ordu mensuplarina sosyal giivenlik hizmetleri saglamgikkimltudur. Saglik ve sigorta har-
camalari yapan kurumun gelirleri ilgili kanunla califsamve isveren olarak devlet kurum-

larindan alinan katkilardan olusmaktadir.

Emekgilere yonelik olarak bolinmis bir yapida olasyal givenlik dizenlemeleri, 1961
Anayasasi ve Birinci Bes Yillik Kalkinma Plani cercemete ortaya konulan ilkeler 1siginda
birlestirilmistir. Bu birlesme, 1965'te yururli@giren 506 Sayili Kanun ile SSK'nin (Sosyal
Sigortalar Kurumu'nun) kurulmasi seklinde gerceklégin Hizmet anlasmasi ile ¢alisan
tim bireyleri kapsamay! amaclayan kurum, 1970lerinwsaa tarim sektoril calisanlarini
da kapsamina almistir. Kurum mensuplarina verdigi dagireenlik hizmetlerini ¢calisanlar

ve isverenler tarafindan ddenen primlerle karsilagagekilde tasarlanmistir.
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Bagimsiz calisanlar ve zanaatkarlari kapsayan bir gkggak Bag-Kur, 1971 yilinda 1479
Sayili Kanun ile kurulmustur. Kurum ilk olarak emeklilikevsakatlik maaslarini igermigtir.
Daha sonra kurum hem verdigi sosyal guvenlik hizmetleggsitlendirmis, hem de tarim

sektortinden katilimcilari kapsamina almistir.

Olusturulan bu sosyal guvenlik sistemi, 1990’larinibdgn itibaren agik vermeye baslamistir.
Aciklar 2000’lerde milli gelirin %4’'Une kadar yukselstir (Elveren, 2008). Bu aciklar, sis-
temin bir reforma ihtiyaci oldugu yoninde isaret olaedgilanmistir. Sosyal guvenlik siste-
minde reform 1999 yilinda 4447 Sayili Kanun ile baslara@)8 yilinda 5754 Sayili Kanun
ile tamamlanmistir. Reform sireci ¢alisan ve isveEnenuygulanan katki oranlarini, emeklilik
maaslarinin hesaplanmasinda kullanilan baglama eomanl@mekli maasi hak etmek igin
doldurulmasi gereken yasi ve emekli maasi hesabina eskit eden aktif katihmci gelir

hesabini degistirmistir.

Bu calismanin amaci, Turkiye ekonomisi icin parankdbir sosyal giivenlik sistemi reformu-
nun etkilerini incelemektir. Bu amacla gercekleséinlanaliz, reformun sosyal guvenlik sis-
teminin finansal surdurulebilirligine etkileri ileikétici davranisi ve refahindaki degisiklikleri

incelenmesi olarak tasarlanmistir.

Belirlenen amag, temsili birey davranisini iceren badellemeyi gerektirmektedimcelenen

olgu olarak sosyal guvenlik, olusturulan modelde bieeiyl zaman kavraminin farkinda ol-
malarini gerektirmektedir. Yani olusturulacak modeldmsili tiiketici sinirli bir hayata

sahip olmalidir. Ayrica temsili birey, hayati boyunca etiim kaynaklari farkli zaman dil-

imleri arasinda bolusturerek hayatinin farkli askanadaki kararlarini finanse edebilmelidir.
Sosyal guvenlik yapisinin varhiginin tiiketici daviana yansitilabilmesi icin, temsili tuiketici
hayatinin belirli bir doneminde calisan olarak katkietneleri yapmalidir. Hayatinin kalan
suresinde ise tuketici emekli olacak ve emekli maagtaar. Bu yapi, veri bir zaman dil-
iminde sisteme katki yapan aktif bireylerle sistemden ieder saglayan emeklilerin ayni
anda var olmasini saglar. Dolayisiyla Turkiye'de oldggpi nesiller arasinda gelirin yeniden
dagitilmasi ilkesine gore isleyen dagitim esasl {@syyou-go) bir sosyal guivenlik sisteminin

modellenmesi de mimkin olur.

Ozetlenen yapi temsili tilketici davranisi ile sosyalgyilik parametreleri arasinda bir baglant
kurmaktadir. Fakat calisma sosyal guvenlik sisteminityUkliklerinin de hesaplanmasini

gerektirmektedir. Bu nedenle, ardisik nesiller modelidketlenen tiketici davranisi bir genel
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denge modelinin icine oturtulmustur. Genel denge moiatisili tiiketici davranigindan or-
taya cikan tuketim ve tasarruf gibi kararlari ekonomimiakro biyukliklerini olusturmak
icin kullanir. Makroekonomik cergeve ise ozelliklektar fiyatlari tzerinden temsili tiketici
davranisini etkiler. Sosyal guivenlik buyukliuklerakroekonomik ¢ercevenin parcasi olarak
model icerisinde belirlenir. Temsili tuketicinin davnglari ile makroekonomik ¢ercevenin
etkilesmesini saglamak amaciyla ardisik nesiller giagtrafina 6rilmus bir genel denge mod-

eli, bu calismanin temel araci olarak belirlenmistir.

Ardisik nesiller modelinin kdkenleri Samuelson (1958)@iamond (1965)e dayanmaktadir.
Nifus artisinin da oldugu dinamik bir ekonomide faizroran seyrini incelemeyi amaclayan
Samuelson (1958), teberru alarak 3 donem yasayan tilkati oldugu bir model insa eder.
Diamond (1965) ise 2 donem yasayan tuketicilerin oldbd buyime modelinde uzun vade

rekabetci dengeyi ve bu denge Uzerinde kamu kesimi &onghsinin etkilerini inceler.

Cesitli arastirma hedeflerine yonelik olarak aragacilar, temel bir ardisik nesiller modelinde
amaclarina uygun olarak gerekli gelistirmeleri yapmligr. Ardisik nesiller modelinin maliye
politikalarina uygulanmasinda ve sayisal cozimlemesiapiimasinda oncu bir calisma olan
Auerbach ve Kotlikéf (1987), elli bes donem yasayan temsili tiketicileridugju bir yapi
gelistirmis ve detayl bir kamu kesimi tanimlayarak mgalpolitikalarinin analizini yapmistir.
Huggett ve Ventura (2000) ABD'de yuksek ve dusik gefidnelerin tasarruf davranislarindaki
farkhliklari bir ardisik nesiller modeliyle inceler. Bt dagilimini inceleyen Heer (2001) ise,
miras birakma davranisini modele ekler. Ardisik nesit@delinin demografik dinamikleri
temsil etme yetenegini kullanan Brooks (200&jnci Dilnya Savasi sonrasi niifus artisinin

varlik fiyatlari iizerindeki etkisini analiz eder.

Turkiye'nin sosyal glvenlik sistemini ve bazi tuketigzelliklerini temsil edebilmesi icin
temel bir ardisik nesiller modelinin belirtilen caligtarda oldugu gibi gelistiriimesi gerek-
lidir. Oncelikle, temsili tiiketicinin sadece 2 doénem yasabigmodel yeterli olmayacaktir.

Dolayisiyla insa edilen modelde temsili tuketicileri@ @onem yasadigi varsayiimistir.

Reform dncesi mevzuat kadinlarin 20 yil erkeklerin ise 25gsyal guvenlik sisteminde aktif
olarak bulunduktan sonra emeklilige hak kazanmalariiamvermektedir. Uygulamanin bir
sonucu olarak Turkiye'de erken emeklilik yaygin bir duratarak ortaya ¢cikmistir. Sosyal
guvenlik sistemi kapsamindaki niifusun yas dagihmincelenmesi erken emeklilik soru-

nunu vurgulamaktadiOrnegin, Sosyal Giivenlik Kurumistatistikleri'ne gore 2007 yilinda

164



Emekli Sandigi ve Sosyal Sigortalar Kurumu emeklileri#60’den fazlasi 59 yas alti grup-
tadir. Bag-Kur emeklilerinde ise bu oran %35 civarinda@ozlemlenen erken emeklilik
olgusunu yansitmak icin modelde temsili tuketicilerid 8onemlik dmdirlerinin 15 done-
minde calistiklari, ve dolayisiyla sosyal givenlikeisine katki ddemeleri yaptiklari, kalan

15 donemde ise emekli olarak sistemden emekli maasilatdvarsayiimistir.

Sosyal guvenlik kurumlari arasindaki katki ve baglanendarkliliklarini yansitabilmek icin
model U¢ farkh temsili tiketici Gzerine kurulmustuBu tiketiciler bagl olduklari sosyal
guvenlik kurumlari ile iliskili olarak BK, ES ve SSK tukieileri olarak isimlendirilmistirler.

Tuketicilerin davranislari arasindaki farkliliklaagayabilmek igin DIK tarafindan yapilan

Hanehalki Butce Anketleri'nden edinilen veriler incefeistir.

Hanehalki Butge Anketi Uizerinden yapilan gozlemleagB<ur, Emekli Sandigi ve Sosyal
Sigortalar Kurumu tyesi bireylerin gelir kalemleri bagiinda da farklilastigina isaret etmek-
tedir. Anketlerin 2003, 2004 ve 2005 yillari igin yargttveri seti bireyleri zaman icerisinde
takip etmedigi icin bir panel veri seti degil, kesit Verin bir derlemesidir. Veri setleri Deaton’in
(1985) sentetik panel yapisi ile dizenlenmistir. Sénfgnel yapisinda t zamaninda belirli
Ozelliklere sahip bir grubun ortalama davranigil tve sonraki anket yillarinda da izlenerek
ilgili grubun sentetik paneli olusturulabilir. Ardisikesiller modeli ile uyumlu olarak, 2003
yilinda 21 ve 22 yaslarindaki bireylerin 1 model yasimnsé ettigi, 2004 yilinda 23 ve 24
yasinda olan bireylerin 2 model yasini temsil ettigi02§1linda 25 ve 26 yasinda olan birey-
lerin ise 3 model yasini temsil ettigi varsaylimistiarsayilan model yasi gruplarinin farkli
degiskenler icin ortalama degerleri hesaplanmaktslee3 yil icin sentetik panel veri seti

olusturulmustur.

Olusturulan sentetik panel veri seti BK tiketicilerirtemel gelir kaynaginin tasarruftan elde
edilen faiz geliri oldugunu isaret etmektedir. Bu tiikierin Uretim stirecine emek arz etmek-
ten kaynaklanan Ucret geliri yoktur. ES ve SSK tuketitigelirlerinin biytk kismini tcret

geliri olarak elde etmektedir. Bu tuketiciler gorecelaak dusik, fakat hayatlari boyunca

artan varlk gelirine sahiptirler.

Diger bir gozlem ise, BK tuketicilerinin hayatlariniraginda ellerinde bir kaynak bulundugu
yonlundedir. Yani BK tuketicileri modellendiginde, aginda olan bir tiiketicinin elinde yasam
boyu aldigi kararlari tetikleyen bir kaynak mevcutturk&aES ve SSK tuketicileri igin sahip

olunan emekten baska bir kaynak mevcut degildir.
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Tasarruf davranigi Gizerine yapilan gozlemler, BK, ES8K tuketicilerinin yasamlarinin so-
nunda bir miktar kaynag tiketmeme egiliminde olduidarisaret ede©zellikle BK tiiketici-

lerinde belirgin olan bu gdzlem, miras birakma davranrsmodele eklenmesini gerektirmistir.

Sentetik panel veri seti ile yapilan bu gdzlemler, tentgHeticilerin sosyal guvenlik parame-
trelerine ek olarak butce kisitlari baglaminda da féaktirimasi gerektigine isaret edék
olarak, BK tuketicilerin bitce kisitlarinda tcret gieyer almaz iken ES ve SSK tiketicileri
ucret geliri elde etmelidirler. Emekli Sandigi Uyelkamu ¢alisanlarindan olustugu icin tem-
sili ES tuketicisi modelde dissal olarak belirlenendi@alirlar. SSK mensubu tuketici ise 6zel
sektore emek arz eder ve karsiliginda piyasada gegekldenge licretini gelir olarak alirlar.
Ikinci olarak, tim tiiketicilerin bir miktar miras birakt varsayilmistir; bu davranis, birakilan
mirastan fayda alindigi varsayimi ile tuketici davramaseklenmigtir. Veri bir zamanda 30
model yasinda olan BK, ES ve SSK tuketicileri tarafindarakilan miras sadece ayni za-
manda dogan 1 model yasindaki BK tiiketicileri tarafmdénir. Bu yapi, BK tuketicilerinin
yasamlarinin basinda harcamalarini finanse edebittéit miktar kaynaga sahip olduklar
gozlemi ile tutarlidir. Son olarak, ES ve SSK temsili ttikigerinin de yasamlari boyunca bir

miktar tasarruf yaptiklari varsayilmistir.

Sentetik panel Uzerinden yapilan diger bir gozlem iselearzi karsiliginda tcret alan ES ve
SSK tuketicilerinin maas gelirlerinin yasla degigtlir. Dinamik bir modelde duragan denge
durumunda bu gozlem, ayni zaman diliminde yasamaktafal&h yaslardaki temsili tuketi-
cilerin farkli Gicret geliri elde ettikleri anlamina gelDolayisiyla modele, veri bir t zamaninda
ekonomide gecerli Ucretten yasa gore farklilasaretigelirlerinin eklenmesi gereklidir. Bu
amacla modele yas etkinlik katsayilari eklenmistirs Yetkinlik endeksi tiketicinin emek
arzinin yas ile degistigi fikrine dayanir. Bu endekdlem ES hem de SSK tiketicileri igin

tanimlanmistir ve tuketicinin ticret gelirinin yas degismesine imkan verecektirler.

Turkiye'de sosyal guvenlik kurumlari acik vermekte wedtiklar devlet biltgesi cercevesinde
kapatilmaktadir. Sosyal guvenlik kurumlari emekli maégeylerini ve katki paylr 6deme-
sine esas teskil eden oranlar veri olarak alirlar. Mogleddsyal guvenlik kurumu butgeleri

kurumlarin aciklarinin deg@erini belirleyen denklembdairak yer alirlar.

Devlet butcesi bu aciklari icerecek sekilde tanimiagtir. Devlet, sosyal guvenlik kurum-
larinin agiklarini kapatmaya ek olarak; mal ve hizmeetiiki yapar, kamu kesimi ¢calisanlarina

maas oder, isveren olarak Emekli Sandigi'na katkinides yapar. Modelde kamu kesiminin
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ic ve dis bor¢clanmasi dissal olarak tanimlanmistus@n bor¢ stoku Gizerinden faiz 6demesi

yapilr. Devlet butcesini denklestiren vergi orani,debn i¢csel degiskenlerindendir.

Modelin temel yapisi, Hanehalki Bitce Anketlerine vgetiVveri kaynaklarina dayanilarak

yapilan gozlemler cercevesinde, asagidaki sekiltlenebilir:

30 donem yasayan u¢ temsili tiketici vardir. Tukisic15 donem calisip 15 donem

emeklilik surdururler.

Modeldeki nufus, bir yasindaki tiketicilerin sayilaau ve bu sayinin nasil degistigine
dayanarak olusturulmust@rnegin, bir yasindaki BK tilketicilerinin sayisinirr dbnem-
den diger doneme artma hizi, Bag-Kur tyesi nifusunl regjistiginin alt yapisini

yaratir.
Tum temsili tiketiciler miras birakmaktadirlar.

BK tiketicisi miras alan tek tuketicidir. BK tUketicisasarruf kararlari ve bu kararlar-
dan dogan faiz geliri ile yasam boyu tiuketim kararlaneibiraktigr miras miktarini

finanse eder.

ES tuketicisi kamu kesiminden aldigi Ucret geliri veataaf kararlarindan kaynaklanan

faiz geliri ile yasam boyu tuketim kararlarini ve mirag&ani finanse eder.

SSK tiketicisi 0zel sektorden aldigi Ucret geliri @sarruf kararlarindan kaynaklanan

faiz geliri ile yasam boyu tuketim kararlarini ve miragdani finanse eder.

Tum tuketiciler hayatlari boyunca yaptiklari tiketim mraktiklari mirasin bir fonksiy-
onu olan yasam boyu fayda fonksiyonunu maksimize edeetititk tasarruf ve miras

kararlarini olustururlar.

Modelde Uretim sireci, sermaye ve emek girdilerini kudla ve dlcege gore sabit getiri
vzelligine sahip bir Cobb-Douglas uretim fonksiyoneidizetlenmistirUretim fonksiy-

onunda emek arttiran teknoloji ve modelde teknolojik degimevcuttur.

Sosyal guvenlik kurumlari veri emeklilik maasi miktartim emeklilere dderler. Bu
harcamalar, kurumlarin iyesi olan tiketicilerden ve denl kesimi ve 6zel kesim
isverenlerinden alinan katkilarla finanse edilir. Gelirh yetersiz olmasi durumunda

sosyal guvenlik sistemi acik verir.
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e Sosyal guvenlik sisteminin aciklari devlet tarafindaarddanir. Devlet Uretimin bir
kismini vergi olarak alir ve yurt i¢i ve yurt digi piyasala borg¢lanir. Kamu kesiminin
harcamalarini i¢ ve dis borg stoklarina yapilan faieradleri, kamu ¢alisanlarina dde-
nen maaslar, kamunun igveren olarak yaptigi sosyagik/katkilari ve sosyal gliven-
lik sisteminin ac¢iklarini kapatmak icin sosyal guv&rkurumlarina yapilan transferler

olusturur.

e Modelde ihracat digsal olarak veri iken ithalat Uretiozeyinin, dolayisiyla gelirin, bir
orani olarak belirlenmistir. Sermaye hesabi kalemlearal ise devletin aldigi dis borg
ve dis borg stoku Uizerinden yurt disina yapilan faierbdsi vardir. Cari hesap sermaye

hesabina esit olarak tanimlandigi icin modelde ddent@lan¢cosu daima dengededir.

Olusturulan modelin Turkiye ekonomisine kalibre edisngereklidir. Modeldeki davranissal
denklemlerdeki parametreler hakkinda Turkiye ekonameisiiskin verilerin ne ima ettigini
saptamak onemlidir. Model denklemlerindeki parametr@ederinin veri bir ekonomi igin
hesaplanmasi veya tahmin edilmesi islemine model kaljtamau ismi verilir. Bu uygulama,
2007 yih Turkiye ekonomisi verileri esas alinarak yapgtir. 2007 yili reform surecinin

tamamlanmasindan bir dnceki yil olmasi nedeniyle sagfim

Kalibrasyon islemine nifus ile baslanmistir. Duna@nge durumunda farkli temsili tiiketi-
cilerin bir yas hucrelerindeki birey sayisinin artigihbirbirine ve ekonomideki nufus artis
hizina esit olmalidir. Bu niifus artis hizi Turkiye tapl nifusunun 1990-2009 vyillari orta-

lama artis hizina esit olarak secilmistir.

Modelin sosyal guivenlik sistemi kapsaminda olan niifgsudigine dikkat edilmelidir. Ntfus

artis hizi veri iken 2007 yilinda sosyal guvenlik kapsastal olan nifus, farkli yas gruplarina
dagitilmistir. 2007 yilinda iki model yasinda olan lglez 2006 yilinda bir model yasindadir.
Dolayisiyla 2007 yilinda iki model yasinda olan birey say007 yilinda bir model yasinda
olan birey sayisinin nifus artis hizina bolumungiegu islemin tim yas gruplari icin tekrar-

lanmasi 2007 yili igin tim yas gruplarinda kag bireyidugjunun hesaplanmasini saglar.

Kalibrasyon asamasinda modeldeki niifus artlslr{I}hKI'taraflndan yapilan ve 2025 yilina
kadar uzanan toplam niifus degisim hizi tahminlerimniagi saglanmistir. Dolayisiyla her bir
zaman birimi igin bir model yas! harici yas gruplarindakey sayisi veri iken, bir yasinda

olan nufusu hesaplamak mumkindur. Bu sekilde iletegaman igin tim yas gruplarindaki
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birey sayilari hesaplanabilir. 2025 yili sonrasi, birigda olan birey sayisinin buyime hizi
birim degerde sabitlenmis ve uzun vadede modelde niafusuemek arzinin sabitlenmesi
saglanmistir. Dolayisiyla modelde Turkiye ekonomggn ibngorilen yaslanan nifus olgusu

uretilebilmistir.

Yas etkinlik endekslerinin hesaplanmasi icin 2003 ve2@0arinda yapilan Hanehalki Bitce
Anketleri kullaniimistir. Bu anketlerden Bag-Kur ve EkiieSandigi Uyeleri icin her bir yilda
ortalama Uicret gelirini ve yas gruplari icin ortalanaet gelirini iceren bir sentetik panel veri
seti olusturulmustur. Bu veri seti, bir yas polinomu va@gdm yih ozelliklerini ayristirmak
uzere kukla degiskenler kullanilarak en kiicik kergiontemi ile bir regresyon analizine tabi
tutulmustur. Analiz sonucunda elde edilen yas polinorats&yilari ile yas etkinlik endeksleri

hesaplanmistir.

Kalibrasyonun dnemli bir asamasi modelin makroekonaseikgesini temsil edecek bir sosyal
hesaplar matrisi olusturulmasidir. Bu matris, ekonoikiitiem aktorler ve hesaplar icin satirda
gelir, siitunda ise giderlerin kaydini icerir. Makroekamk cercevesi tutarli olan bir modelde
sosyal hesaplar matrisinin satir ve sutun toplamlaryanj tim aktorlerin ve hesaplarin gelir
ve giderlerinin, esit olmasi gereklidir. Turkiye ekonismin 2007 yili igcin makroekonomik

buyuklukleri derlenmis ve sosyal hesaplar matrisiihgili hiicrelerine islenmistir. Edinile-

meyen bazi degerler ise matrisin satir ve situn egtiikin ima ettigi denklem sistemi ¢ozulup

hesaplanmistir. Sonucta elde edilen matrisin satiutenstoplamlari tutarlidir.

Kalibrasyon asamasi, elde edilen sosyal hesaplar nmitrisiicre degerleri ile model parame-
tre de@erlerinin elde edilmesi ile tamamlanir. Bu islermodelin bazi i¢sel degiskenlerinin
hesaplanmasini gerektirdigine dikkat edilmeli@rnegin, Emekli Sandigi'nin emekli maasi
baglama oraninin hesaplanabilmesi i¢in kamu kesimgaalarinin aldig tcrete ve emekli
olan Emekli Sandigi mensuplarinin aldigi emekli maagedine ihtiya¢ vardir. Bu veriler ile

baglama orani, emekli maasinin ticrete orani olarakphesia.

Temsili tuketicilerin fayda fonksiyonu parametrelernnhesaplanmasi ise daha detayli bir
yaklasim gerektirir. Temsili tiketicinin fayda maksiasyon probleminin ¢ozilmesi, veri bir
zaman diliminde iki ardisik yastaki tuketicinin tiketerini birbirine baglayan ve Euler den-
klemi olarak adlandirilan 29 adet birincil kosul sagBu problemin bir diger birincil kosulu
da 30 yasinda bir tuketicinin birakacagi miras ile 3Qiyda yapilan tiketimin baglantili

oldugunu gosterir. Yine t zamaninda tum tuketicileiniB0 adet biitce denklemi olacaktir.
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Butce denklemleri tiiketim, tasarruf ve birakilan mikasarlarini baglayacaktir. Ayrica, mikro
yap! ile makro ¢ergevenin tutarhihgi icin, t zamarnanemesili tiketicilerin yaptiklari tiketim-
lerin sosyal hesaplar matrisindeki toplam tuketim dadertasarruftan elde ettikleri toplam

faiz gelirinin de yine sosyal hesaplar matrisindeki toplam geliri ile tutarli olmalidir.

Zamanlararasi ikame orani veri iken, yasam fayda fonksigdaki indirim katsayisi ve mi-
rasin faydadaki payini gosteren katsayi bu denklem sistEnicsel degiskenlerdir. Dolayisiyla
sistemde 30 adet tuketim karari, 29 adet varlik stoku kabaradet birakilan miras karar ve
iki fayda fonksiyon parametresi i¢sel degiskendir. iBé¢nen denklem sistemi 62 denklem
ve 62 degisken icerir ve veri bir zaman diliminde temsilketicilerin tim kararlarinin ve
fayda fonksiyon parametrelerinin hesaplanmasi icinakulabilir. Bu islem, modelin den-
klemlerinin 2007 Turkiye ekonomisi verileri ile tutarlapametre degerlerine sahip olmasini

saglar ve kalibrasyonun son asamasidir.

Turkiye ekonomisine kalibre edilmis olan modelden salyg®ziim alinmasi ¢alismanin takip
eden adimini olusturmaktadir. Modelin sayisal ¢coaimesi Auerbach ve Kotlikb(1987)nin
de kullandigr Gauss-Seidel yontemine dayanmaktaderdach ve Kotliké (1987) bu yontemin
modelin bir grup degiskeni i¢cin deger varsayllmasmagdelin varsayimlar altinda ¢ozulme-
sine ve elde edilen sonuglar ile varsayimlar yakinsayadaikbu iki asamanin tekrarlan-

masina dayandigini ifade eder.

Buna gore, modelin sayisal ¢coziimlemesi, duraganedngumunda 30 donem, yani bir tem-
sili tiketicinin dmri kadar sire icin sermaye stokbrtan edilmesi ile baslar. Tahmin edilen
sermaye stoku vektdr kullanilarak model denklemlerima ettigi faiz orani ve 6zel sektor
Ucret duzeyi elde edilir. Kamu kesimi tarafindan odeideretin modelde digsal olmasi bu
noktada dnemlidir. Hesaplanan fiyatlar veri iken temsiketici davranisi ¢ozumlenir. Tem-
sili tiketici tasarruf kararlarindan ekonominin sermayeku serisi tekrar Uretilir. Eger hesa-
planan sermaye stoku serisi varsayilan sermaye stokungef®msulugunda ise algoritma
durur. Aksi durumda hesaplanan sermaye stoku serisi iéasagerinin yerine gecer ve algo-
ritma tekrar ¢alisir. Hesaplamalar son iki iterasyondakmaye stoku serisi yakinsayincaya

kadar devam eder.

Kalibre edilmis olan modelin duragan denge durumu ginion(, tiketimin kararlarinin bir-
incil kosul denklemlerinin ima ettigi gibi sabit bir ege sahip oldugunu gosterir. Bu du-

ruma tek istisna BK tiketicisidir. Bu tiketici cali§tidonemlerde faiz geliri Uizerinden sosyal
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guvenlik katkisi 6dedigi icin calistigi yillaratduirincil kosul denkleminde faiz, sosyal guiven-
lik katki orani ile carpim halinde bulunur. Bu tiketici ekii oldugunda artik katki demesi
yapmadigi icin emeklilik yaslarina karsilik gelenibail kosul denklemlerinde bu oran yer al-
mamaktadir. Dolayisiyla ¢alisir durumdan emekli duraoengeciste, yani model yasi 15'ten
model yasi 16'ya geciste, BK tiketicisinin model yagigore tuketim kararlarini gbsteren
fonksiyonun egimi degisir. Tum temsili tiketicilegin tuketim fonksiyonunda dalgalanmalar
yoktur, ki bu durum yasam dongusiine dayanan tuketindeterinin teorik ongoruleri ile

tutarhdir.

Tasarruf kararlari incelendiginde, Uicret karsi|i@igan ES ve SSK tiketicilerinin hayatlarinin
ilk yarisinda tasarruflarini sifir diizeyinden arttirngédiminde olduklari gorulmektedir. Fakat
bu tUketiciler hayatlarinin sonuna dogru tasarruf linllerinin bir kismini eritmektedirler.
Hayatina edindigi bir miras ile baslayan BK tuketiciseisirekli varlik stoku biriktirme

egilimindedir. En yuksek miras miktari BK tuketicisiredindan birakilmaktadir.

Modelin sayisal ¢oziimlemesi icin hazirlanan kod, Engle noktasindan baslayarak model
ekonomideki degiskenlerin zaman icerisindeki seysayisal olarak hesaplayabilmektedir.
Modelin sosyal guvenlik parametrelerindeki degigildre verdigi tepkilerin incelenmesi igin
ekonominin takip ettigi patikanin hesaplamasi yapitmiBu sekilde iki patika hesaplanmistir.
Ik patikada sadece yaslanan niifus olgusu valkinci patikada ise yaslanan niifus olgusuna
ek olarak baglama orani ve katki orani soklari modelelmégiir. Calismada yapilan yo-
rumlarda anlasilabilirligi arttirmak amaciyla ilk pegiya “temel patika”, ikinci patikaya ise

“deney patikasl!” ismi verilmistir.

Her iki patika Uizerinde de bazi dissal degiskenlen igilyime oranlari varsaymak zorun-
ludur. Kamu kesimi tarafindan ES mensubu temsili tukietiei 9denen Ucretin her donem
teknoloji kadar arttigi varsayilmistir. Devlet i¢ vesdorg stoku ile devletin mal ve hizmet
tiketiminin her bir donemde teknoloji biyime oraniigusun artis oraninin carpimi kadar
blayudugu varsayilimistir. Dolayisiyla bu biyiikiér nifus artis hizi bire diusiince sadece
teknoloji kadar buyumeye baslarlar. Bu durum, modeiigleenlerinin yakinsamasinin gozlem-

lenmesini etkin emek basina hesaplanan degerlervgsigele kolaylastirr.

Demografik yap! Uzerine yapilan hesaplamalar sonucunddeimn@slanan nifus olgusunu
temsil edebilmektedir. Niifus yaslanmasi, sosyal glikeaformundan bagimsiz bir olgudur.

Sosyal guivenlik reformu yapilmasa bile Turkiye'de réiftaslanmasinin gergeklesmesi bek-
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lenmektedir. Dolayisiyla temel patikada nifus yaslasinedgusu korunarak model ¢ozilmus,

sosyal glivenlik reformu deneyi yaslanan niifus olgusukabul edilerek incelenmistir.

Bu tercih, yaslanan nufusun etkilerini incelemeyi denaldi kilmistir. Yapilan inceleme,
yaslanan nifusla birlikte beklendigi Uzere ekononsdsyal guvenlik sistemine gelir saglayan
birey sayisinin, yani aktiflerin, azaldigini gosterneelit Diger taraftan, sistemden emekli
maas! alan emekli birey sayisi, yani pasiflerin sayismaktadir. Dolayisiyla yaslanan niifus
olgusunun sosyal givenlik agiklarini arttirdigr ggéimlenmistir. Modelin kalibre edildigi 2007
yilricin milli gelirin %3.4 oraninda olan sosyal glivenBistemi toplam acigi, sadece yaslanan
nifus olgusunun oldugu temel patikanin ulastigl yemagan denge durumunda milli gelirin
%5'i civarina yaklagsmaktadir. Sosyal guvenlik sistemigandaki hizh artis, ancak nufusun
buyume orani birime sabitlendikten sonra azalmakta ven6@el donemi icerisinde sabitlen-

mektedir.

Modelde sosyal guvenlik acgiklari devlet tarafindan feeedilmektedir. Sosyal glivenlik ku-
rumlarinin agiklarindaki artis, modelin cahstirgdilk 30 donemde diger kamu kesimi bitce
kalemleri veri iken, devlet but¢esini denklestirengiasraninin artmasini gerektirir. Yapilan
hesaplamalar vergi oraninin %18 civarindan 30 donenisigele %21 civarina yukseldigini
gostermistir. Takip eden donemlerde devlet butgdsdin diger degiskenlerin biyume orani
teknoloji blylme oraninda sabitlesir. Fakat Uretikidetis devam ettigi icin devlet bitcesindeki
diger degiskenlerin milli gelir icindeki paylari dés Dolayisiyla vergi oraninin uzun vadede

%217nin biraz altina dismesi mumkin olur.

Calismanin amacina yonelik olarak modelin sosyal glikeparametrelerinin degistigi du-
rum igin de ¢dzumu yapiimistir. Kalibrasyon asameéa 2007 yili emekli maas! baglama
orani ve aktif Uyelerle igverenlere uygulanan katkiradeoranlari hesaplanmistir. Mevzuat
degisiklikleri bu parametreleri degistirmistir. Klarasyon cercevesinde hesaplanan oranlar,
reform oncesi durumu temsil eden parametre degerlerablalinmistir. Bu parametrelerin
karsilik geldigi yasal tanimlar ilgili kanunlar incelerek elde edilmistidlgili parametrelerin
degisiminde reformu olusturan kanunlar temel alitmifodelin kalibrasyonunda 2007 yih
icin hesaplanan degerler kanunlarda olusan paramegigich orani kadar degistirilerek bagla-
ma ve katki oranlarina sok verilmisti@rnegin reform dncesinde BK temsili tiiketicisine 30
yilhik aktif Uyelik karsiliginda %75 olarak uygulanamdlama orani reformdan sonra %60a

dasmaustur.
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llgili kanun metinlerinde yapilan incelemeler gosterreslir ki reform siirecinde ES tilketi-

cisi icin baglama orani, aktif tiketicinin katki 6deragani ve isveren durumundaki kurumun
katki 6deme orani dustrilmustir. Bag-Kur Uyelein ise hem baglama orani hem de katki
orani dismustur. Sosyal Sigortalar Kurumu, veya yeevzuat cercevesinde 5510 Sayili Ka-
nunun 4-a maddesi, kapsamindaki bireyler icin baglanaaiodismustir. Fakat calisan ve

isverenlerin katki ddeme oranlarinda degisiklik oimatir.

Modele emeklilik sistemi parametreleri cercevesinddlee sokun analizinde Bag-Kur ve
Emekli Sandigi icin blt¢e aciginin deney patikaaiiiki olarak arttigi, ancak 10 donem sonra
bu aciklarin temel patikadaki diizeye dustugu gidenmistir. Deney patikasindaki Sosyal
Sigortalar Kurumu acigi ise temel patikaya oranla hemiggntektedir. Bu durum, sosyal
guvenlik kurumlarinin yaptigr emekli maasi 6demelideki degisikliklerden kaynaklanmak-

tadir.

Modele sok verildigi anda ekonomide her temsili tikieticubu icin Ui¢ alt grup ortaya cikar.
Gozlemlenen g alt grubtan ilkinin Gyeleri veri bir ga$ glvenlik kurumuna dahil temsili
tiketicilerden soktan dnce emekli olanlardkinci grup soktan once dogup, soktan sonra
emekli olan bireylerden olusur. Son grup ise, soktan a@ogup soktan sonra emekli olan

bireyleri icerir.

Soktan dnce emekli olan tum tiketiciler, sok sonraayldma oranlarina gore daha yiksek
baglama oranlarin gecerli oldugu bir yapida emekli gdtadar. Dolayisiyla bu tiketicilerin
almakta oldugu emekli maasi soktan sonra emekli olardaanla yuksektir. Disen baglama
oraninin sosyal guivenlik kurumlarinin harcamalarinitazaetkisi ancak soktan énce emekli
olan tuketicilerin nifustaki orani distukce ortaykar. Fakat katki payr 6deme oranlarindaki
diistis hemen etkisini gosterir ve kurumlarin gelirgaalir. Bu nedenle BK ve ES'nin aciklari
ilk 10 donem icin deney patikasinda daha yuksektir.eéDifaraftan SSK kurumu igin katki
oranlari dismemekte, dolayisiyla kurum gelir diigggsamamaktadir. SSK’nin agiginin deney
patikasinda temel patikaya oranla hemen disebilmermiteni, azalmayan SSK katki oran-

laridir.

Deney patikasinda sosyal guvenlik agiklarinin temakpga gore daha dusuk olma egilimi,
devlet butcesini dengeleyen vergi oraninin deney psitiida daha disuk olmasi anlamina
gelir. Fakat hem sosyal guvenlik kurumlarinin acikldamem de vergi oraninda modelin 17.

doneminde bir kirllma gozlemlenmektedirnegin deney patikasi tizerindeki vergi oraninin
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temel patikadaki degere orani 17. doneme kadar hizlerdés bu donemden sonra dusis hizi

yavaslamaktadir.

Ayni gozlem faktor fiyatlari icin de gecerli gorunmnteldir. Hem 6zel sektor Ucretleri hem
de faiz orani igin deney patikasi degerinin temel patik@etine orani 17. doneme kadar
artmaktadir. Daha sonra Ucret icin gecerli olan patikalrasi oran artmaya devam ederken
faiz icin hesaplanan patikalar arasi oran dismeyeahdsimek arzi her iki patikada da ayni
deg@erlerde veri iken, her iki faktor fiyatinin ayni yonbdareket etmesi standart bir sonug

degildir.

Faktor fiyatlarinin 17 donem icin ayni yonde hareketedimin arkasindaki neden devletin
modeldeki vergi toplama mantigindan kaynaklanir. Dexdettimin bir kismini vergi olarak
aldigindan firma kar fonksiyonunda Uretim vergiden meties olarak gdzukir. Dolayisiyla,
ornegin faiz orani sermayenin marjinal verimine deggirmayenin marjinal veriminden vergi
orani kadar eksigine esittir. Dolayisiyla deney patikda sermaye stoku temel patikaya oranla
daha hizli artsa bile vergi oranindaki disuis sermayardrjinal verimindeki disiisiin 6niine
gecer ve vergi oraninin deney patikasinda hizla djistlk"17 donem icin faiz orani deney

patikasinda temel patikaya oranla yukselir.

Yapilan vurgular ilk 17 donemin modelin sayisal ¢ozimdé dnemli oldugunu ve bu donemde
olusan gelismelerin modelin verdigi sonuclar agisum kritikligini vurgulamaktadir. Edinilen
sayisal ¢cozumlerde 17. donemde gerceklesen i#t&gisemsili tiketici davranislari ince-

lendiginde ortaya cikar.

Tum temsili tuketicilerin tuketim ve tasarruf karanlatemel ve deney patikalar tzerindeki
deg@erlerin orani Uizerinden karsilastirilarak inneléstir. Saptanan ortak nokta, soktan once
emekli olan tiketiciler, soktan dnce dogup soktanraoemekli olan tiketiciler ve soktan
sonra dogan tuketicilerin farkli davraniglar gostgrgoniindedir. Soktan dnce emekli olan
tuketiciler, degisen sosyal guvenlik parametreléein etkilenmemektedirler. Bu tiketiciler
icin sadece faiz oranindan gelen ikincil bir etki stz ksumdur. Soktan 6nce dogup sonra
emekli olan tiketiciler ise hayat planlarini sok dncessyal guvenlik parametrelerine gore
yapmistirlar. Bu bireyler yuksek baglama oranina gidemlama yaptiklari icin deney patikasi
tizerinde kendilerini disik emekli maasi ve hayatlarbasinda yaptiklari planda karar verdik-
leri tketim patikasini finanse edemeyebilecek dugissarruf kararlariyla karsi karsiya bu-

lurlar. Dolayisiyla bu tiiketicilerin butge kiimeledi@ ciddi daralmalar olur.
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Sok sonrasi dogan tuketiciler ise yeni sosyal guveplikametrelerine gore planlama ya-
parlar ve davranislarinda keskin degisiklikler olmamieklenir. Bu durum ucret karsiligi
calisan tuketiciler icin dogrulanmistir. Fakat ®BK tiketicisi sadece tasarruf kararlari
ve aldi§i miras ile hayatini siirdiirmektedir. Dolayisilgu tiiketicinin optimum kararlari faiz
degisikliklerine karsi ¢cok hassastir. Modelde 17nelihnde eski sistemde emekli olan bireyler
0lup ekonomiyi terk ettiklerinde bu tuketicilerin yag yeni sistem altinda karar alan bireyler
gelir. Farkli davranis ozellikleri gosteren tukeliein birbirinin yerine gegmesi, ekonomideki
tasarruf kararlarini ve dolayisiyla sermaye stoku birikinetkiler. Deney patikasinda 17.
donemde sermaye stoku birikimininde olusan degisikdiz oraninin da degismesine se-
bep olur. 17. donemde dogan temsili BK tuketicileri buwdau bir sok olarak algilarlar ve
farklilasan davraniglar gosterirler. Bu BK tuketiciugu 47. donemde olup ekonomiyi terk

ettiginde ayni durum, daha kucik dlgcekte, tekrarlan

Deney patikasinda daha dusik baglama oranlari ile karsiya olan tuketicilerin tasarruf
kararlarinin, deney patikasinda daha yiksek olduguegiiznmistir. Artan tasarruf karar-
lari, i¢ bor¢ stokunun takip ettigi patika veri iken, dgnpatikasinda daha yiksek varlik
stoku, dolayisiyla da daha yiksek sermaye stokunun béskme yol acar. Emegin hem deney
patikasinda hem de temel patikada ayni oldugu dugiisél deney patikasinda ekonominini

Uretim dizeyi daha yuksek olacaktir.

Yapilan analizin son agsamasi, deney patikasi Uzerimdé&kn degisikliklerine yogunlagmaktadir.
Bu asamada iki bilgiye basvurulmustur. Basvurulanbillgi, elde edilen optimum kararlarin
fayda fonksiyonlarina yerlestiriimesi ile dolayh fayflanksiyonu degerlerinin elde edilme-
sidir. Dolayh fayda fonksiyonu degerleri, reformdancéndogan tiketicilerin kalan hayat
sureleri icin hesaplanmistir. Fayda fonksiyonu partaengegerlerindeki farkliliklardan dolayi
elde edilen dolayli fayda deg@erleri sadece ayni gruptic€ilexrin karsilastirmasi igin kul-
lanilabilir. Ornegin bir BK temsili tiiketicisi icin elde edilen dolayayda fonksiyonu degeri
ES tuketicisi icin kullanilamaz. Benzer sekilde, madel. doneminde 28 yasinda olan bir
tuketici icin sadece iki donemlik dolayli fayda hesaptastir ve bu deger 1. donemde 29
yasinda olup bir donem omri kalmis bir tiketici i¢giesaplanan dolayh fayda degeri ile

karsilastirilamaz.

Kullanilan ikinci bilgi ise sosyal refah ol¢utudir.uBamagla bir sosyal refah fonksiyonu

olusturulmasi gereklidir. Olusturulan fonksiyon veir bamanda toplumun refahini élcebilmel,

175



bunun icin de veri bir zamanda yasayan temsili tukediail fayda fonksiyonlarini karsilastirma

sorununu asarak tuketici dolayh faydalarini ortakdigtitte toplayabilmelidir.

Olusturulan sosyal refah fonksiyonu, temsili tiikegciih anlik dolayl faydalarinin bir dnceki
zaman dilimine gore yuzde degisimine dayalidir. Falgdalusan degisikliklerin ylizde olarak
ifade edilmesi, fayda fonksiyon parametre farklilklaam kaynaklanan karsilastirilabilirlik
sorununu asmayi saglar. Veri bir zamanda, farkh yagtak temsili tiketici icin elde edilen
dolayh anlik faydadaki ytizde degisimler, ilgili yasuipunun toplam nifus igindeki payi ile
agirhiklandiriimis ve elde edilen agirhklandinljrdegerler toplanarak sosyal fayda olgutune

ulasiimistr.

Calismada ilk olarak reformdan dnce dogan tuketiril&alan yasamlarindaki dolayli fayda
degerleri incelenmistir. Deney patikasindaki deg@eilkee temel patikadaki degerler arasinda
yapilan incelemede gortlmustir ki, bir temsili ttike reform aninda emeklilige ne kadar
yakin ise reformdan o kadar olumsuz etkilenmektedir. Kpilou tuketiciler, yiksek baglama
orani beklentisi ile dusuk bir tasarruf tercihi yaptmigr. Reformda baglama oranlari diisiince
omudrleri boyunca elde ettikleri kaynaklar diiser védeikiimeleri daralir. Butce kiimesi daral-
masi tiketimde, dolayisiyla da kalan yasam suresindeldyli fayda fonksiyonu degerinde

duistise neden olur.

Emeklilikten goreceli olarak uzak olan tiuketiciler ismeklilik ®ncesinde tasarruf kararlarini
yukselterek goreceli olarak daha az olumsuz etkilennbagarabilmektedirler. Reformdan
once emekli olan tuketicilerse sosyal givenlik paraeietindeki degisimlerden dogrudan
etkilenmedikleri icin reform kaynaklh refah etkileri buKketicilerde goreceli olarak dusuktur.
Reform oncesinde emeklilik zamani yaklasmis Ucretikdn calisanlarin, yani ES ve SSK

temsili tuketicilerinin, en olumsuz etkilerle kars! kaya kaldiklari gozlemlenmistir.

Temel patika ve deney patikasinda dolayli fayda fonksiydegerleri karsilastirildiginda,
SSK temsili tiketicilerinin reformdan en olumlu etkilengrup oldugu gorulmektedir. Temsili
SSK tiketicisinin dolayli fayda fonksiyon degeri denestikasinda sirekli artmakta, yeni
dengede temel patikaya oranla %21.5e yakin artis goskeedie Deney patikasi Uzerindeki
bir temsili BK tuketicisi, dalgalanan tuketim kararladan kaynaklanan dalgal bir dolayli
fonksiyon degeri seyri izlemektedir. Temsili SSK tik&ine oranla daha az olsa da temsili
BK tiiketicisi de deney patikasi Uzerinde daha yukselylofayda degerlerine ulasmaktadir.

Temsili ES tiketicisi ise deney patikasl Uzerinde tensdikaya oranla daha disik fayda
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deg@erlerine ulagsmakta ve parametrik sosyal guvenfikneundan en olumsuz etkilenen grup

olarak on plana ¢ikmaktadir.

Yapilan analizin son asamasi her iki patikada sosyal rfaksiyonunun aldigi degerlerin
karsilastiriimasini iceritlk 10 donem icin deney patikasi icin hesaplanan sossfalr degeri
temel patikadaki degerden daha dusuktur. Daha sawygakrefah degeri deney patikasinda
temel patikaya oranla daha yiiksek degerlere ulagsmekfadrada temel saptama, refor-
mun kisa vadede toplum icin olumsuz etkilere sahip olduguBu olumsuz etkiler 6zellikle
soktan dnce dogan ve soktan sonra emekli olan tulesticiyasadigl negatif tiketim tercihi

degisimlerinden kaynaklanmaktadir.

Sonug olarak olusturulan model, sosyal glvenlik sigtémaciginin kisa vadede artacagini,
ancak daha sonra ac¢igin azalma yoluna gireceginitiganeektedir. Fakat ifade edilen kisa
vade, yaklasik 10 model donemine karsilik gelmektedirtakvim yili olarak daha uzun
surebilir. Kalibrasyona temel olan 2007 yilinda sosyaleyilik sisteminin ac¢igi milli gelirin
%3.40 civarinda iken deney patikasinda bu oran %2.9a, timfieform, emekli maaslarini
hesaplamakta kullanilan baglama oranlarini disutene& tasarrufu, dolayisiyla da sermaye
stoku olusumunu ve biyuimeyi tesvik edici etkiler givstektedir. Fakat yapilan reform Emekli
Sandigr mensubu kamu c¢alisanlari ile reform aninda Blikekasina yaklagsmis olanlarda
ciddi olumsuz refah etkileri gostermektedir. Temsilkeficilerde gozlemlenen olumsuz re-
fah etkiler, modelin ¢alistirlldigi ilk 10 donem i¢geinde toplumsal refahin da olumsuz etk-
ilenecegini gostermektedir. Yani reform belirlenen nhaldeflere ulassa da kisa vadede olum-

suz refah etkileri gdsterme potansiyeline sahiptir.

Yapilan ¢alisma, Turkiye'de sosyal guvenlik reformuarTirkiye'ye 6zgi aktor davranislarini
ve Turkiye sosyal guvenlik sisteminin 6zgun 0zekbikhi yansitacak sekilde modellenmesi
yonunde bir ilk adim niteligi tasimaktadir. Hem sosgélenlik sisteminin mevcut durumunu
hem de reformun yapisini daha iyi yansitabilmesi icin nideleazi degisikliklere gidilebilir.
Yapilan sosyal guvenlik reformunun kapsaminda olan eifileigbasi artisi ve emekli maasi
hesaplamasinda aktif olarak calisilan son 365 glinde etdtlen gelir yerine yasam boyu
elde edilen ortalama gelirin kullaniimasi reformun ethkilen detaylandiriimasini saglayabilir.
Emeklilik yasi artisi sosyal guvenlik sisteminin gitbgindeki kisa vadede gdzlemlenen ani
artisi frenleyebilir. Hesaplama yontemi degisikli§e faktor fiyatlarinin seyrine gore ¢ok

cesitli sonuclar verebilir.
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Turkiye'de ciddi bir sorun olarak gorilen kayit disioglominin modelde temsil edilmesi,
Ozellikle sosyal guvenlik kapsaminda olmayan kayit dagisanlarin kayit altina alinabilmesi
veya tersi yondeki mekanizmalari icerecek sekilde niodgelistiriimesi, kayit disi istihdam
ile sosyal guvenlik arasindaki baglantilara odaklaretigmalara katki olacaktir. Daha ileri
bir asama olarak kamu kesiminin detaylandiriimasi retorrmaliye politikalari ile destek-
lenebilirligini tartismaya acabilir. Olusturulan melle atilan adim, dinamik bir tartisma ve

arastirma alaninda Turkiye'de ara¢ zenginligine kgpmaktadir.
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