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ABSTRACT
We investigate the impact of taxes, transfers, and social spending on inequality in Turkey during the first two decades of the 
21st century. We employ Household Budget Surveys from 2003, 2007, 2011, 2015, and 2019 to estimate market, pension as de-
ferred income, gross, disposable, consumable, and final incomes following the framework developed by the Commitment to 
Equality Institute. We show that the equality-enhancing effect of total taxes and transfers became more noticeable, resulting in 
a larger decline in the Gini coefficient from 2003 (12 percentage points) to 2019 (17 percentage points). A large part of the higher 
equality-enhancing impact over time is accounted for by the unintended consequences of structural changes, past policies, and 
demographic trends. We focus on the forbearance of self-employment and capital income under-reporting, the endurance of past 
pension policies, the effect of the declining fertility rate, and explicit policy choices in the areas of health and social assistance. 
Compared to Latin American countries, the Turkish welfare system redistributes more, especially through the pension system, 
but also causes relatively higher fiscal impoverishment for low-income households due to the disproportionately high share of 
indirect taxes.
JEL Classification: D31, H22, H5, I38

1   |   Introduction

In Turkey, according to aggregate GDP by income, the capital's 
gross share of income is very high, covering almost two-thirds 
during the 2000s. Moreover, the effective taxation of corporate 
profits and wealth is very light. While indirect taxes on con-
sumption constitute the majority of tax revenue, taxes on labor 
income appear to be the second largest source of tax revenue. 
Notwithstanding this unequal distribution of pre-tax income 
and tax burden, disposable income inequality Gini in Turkey 
fluctuated around 0.40 during the 2000s, when the Justice 
and Development Party led by Erdoğan (AKP after its Turkish 
acronym) won numerous general and local elections. The dis-
crepancy between macro variables such as GDP, functional 
income distribution and taxes, and inequality statistics urged 

some scholars to question the validity of inequality statistics 
(Boratav 2006; DİSK-AR 2021; Oyvat 2021).

Many political analysts suspect that inequality statistics 
do not reflect reality (e.g., Boratav  2006; Sönmez  2013). 
Some researchers proposed that the working class was able 
to sustain their consumption levels by taking over more 
debt (Karacimen  2015) and social assistance (Aytaç  2014). 
Other researchers claimed that AKP owes its electoral suc-
cess to its appeal as an Islamist and nationalist movement 
(Tuğal 2012; Akçay 2019)1, and/or unfair elections (Esen and 
Gumuscu 2016; Somer 2016; Sözen 2020). While not rejecting 
any of the above explanations, we further believe that income 
inequality is underestimated due to data limitations. Turkish 
inequality statistics are solely based on survey data without 
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any additional tax or administrative data. As Lustig  (2020) 
documents, survey data suffers from “the missing rich” prob-
lem, where the highest-earning households rarely respond to 
surveys or tend to underreport property income and profits. 
Moreover, there is ample evidence for increased borrowing 
and noneconomic voting.

However, we believe that macro and micro data can be recon-
ciled. Moreover, evidence of noneconomic voting does not sug-
gest the absence of economic voting (Borck  2007; Kenworthy 
and Pontusson  2005; Hillen and Steiner  2025). Median voter 
theorems predict more redistribution when inequality rises 
(Borck 2007). Kenworthy and Pontusson (2005) point out that in 
affluent OECD countries, an increase in inequality was accom-
panied by more redistribution in the 1980s and 1990s instead of 
a decline in the welfare state. Hillen and Steiner (2025) analyze 
survey data spanning three decades and report that an increase 
in inequality leads to more support for redistribution. Capital 
income includes property income (especially imputed rent for 
owner-occupied housing) and income from self-employment, 
which is common and does not only accrue to high earners. 
Voters are expected to take into account redistribution in the 
form of pensions, education, and health in addition to market 
income. A comprehensive analysis investigating all these subtle-
ties would require repeated estimations of different definitions 
of income, such as gross income, disposable income, etc., to doc-
ument the impact of policies over the years.

We employ the Commitment to Equity (CEQ) Institute meth-
odology (Lustig 2018) to estimate inequality statistics for mar-
ket, gross, disposable, consumable, and final incomes for the 
years 2003, 2007, 2011, 2015, and 2019. The CEQ methodology 
is a static accounting exercise, not considering behavioral re-
sponses, lifecycle implications, or positive externalities of in-
kind public services. However, it corresponds to the everyday 
understanding of who pays taxes and who benefits from trans-
fers and public services and is suitable for exploring the politi-
cal economy puzzle of Turkey. Applying the CEQ methodology 
also allows us to compare our results with studies from middle-
income countries in Latin America and Eastern Europe using a 
similar methodology.

Previous studies on fiscal incidence in Turkey mostly em-
phasized the progressivity of income tax (Pınar  2004; 
Albayrak 2011; Albayrak et al. 2016; Yılmaz 2016; Yilmaz and 
Sefil-Tansever  2019) and social assistance (Tekgüç  2018), as 
well as the regressivity of consumption tax (Gökşen et al. 2008; 
Albayrak  2010; Albayrak et  al.  2016; Yılmaz et  al.  2019).2 In 
addition to the above studies that covered only specific tax and 
transfer items, the recent studies by Cuevas et  al. (2020) and 
Ünal  (2022) adopted the same CEQ methodology for one par-
ticular year only. Gemicioğlu et al. (2024) differ from previous 
studies by analyzing changes in consumption taxes (and infla-
tion) instead of levels. They create artificial panel data from re-
peated micro cross-section data. They decompose the changes 
in equality to tax and inflation changes and find that depending 
on the method, changes in tax rates account for 31%–68% of the 
unequalizing effect of prices. We differ from the previous stud-
ies by analyzing the fiscal incidence for various years, as well 
as by exploring its long-term dynamics with the help of a multi-
observation period (2003–2019).

The key findings of this study show the growing redistributive 
impact of taxes and transfers on income distribution in Turkey 
between 2003 and 2019. While the total reduction in the Gini 
coefficient due to taxes, transfers, and social spending was 12 
percentage points in 2003, the corresponding impact increased 
to 17 percentage points in 2019. We focus on four major devel-
opments to analyze the increasing equality-enhancing impact of 
taxes and transfers on income distribution over time in Turkey.

The first of these developments appears to be the expected out-
comes of deliberate policy choices of the AKP regime, such as 
the enhanced access to the healthcare system following the 
initiation of the Health Transformation Program in 2003, and 
the introduction of more targeted social assistance programs. 
Although these deliberate policy choices contributed signifi-
cantly to the equality-enhancing impact of total taxes and 
transfers, the sources of improvements in the distribution of 
income did not always emerge as the outcomes of explicit pol-
icy choices. The second development manifests itself rather as 
an unexpected result of structural shifts in the labor market in 
the presence of forbearance of self-employment and capital in-
come under-reporting. Income from wages is effectively taxed 
at a higher rate compared to self-employment. The ongoing 
structural change from informal self-employment to wage em-
ployment in larger firms during the AKP era resulted in higher 
income tax revenues without a comparable increase in tax rates.

The third development is the reflection of the enduring effects 
of previous pension policies by the past governments in spite of 
the attempts by the AKP regime to reverse them by increasing 
the retirement age. Retirement pensions are the single largest 
item of welfare in Turkey and their impact in the current pe-
riod is closely associated with the decisions taken in the 1980s 
and 1990s. The changes regarding the retirement age introduced 
later in the AKP period only apply to new entrants and have 
barely affected redistribution during the study period.

The last of the developments is observed as an indirect conse-
quence of demographic trends in the presence of higher enroll-
ment rates in education. While the fertility rate continued to 
decline despite the government's pronatalist policies during the 
AKP period, upward trends in enrollment continued, especially 
in high school and tertiary education. The combined impact of 
decreased fertility and increased enrollment led to a proportion-
ally larger decline in the number of children in education for 
middle- and upper-income households. In other words, in-kind 
transfers for primary and secondary education became even 
more pro-poor despite government efforts to increase fertility. 
However, we also document that the redistributive policies sig-
nificantly reduce income inequality at the expense of increased 
poverty for low-income households because these redistributive 
policies are partly financed by indirect taxes.

Methodologically, we introduce a novel set of assumptions sup-
ported by evidence gleaned from administrative records. We 
do not merely apply the tax code when we impute taxes and 
social security contributions (SSCs) to incomes declared in the 
survey. We take into account informality and make differential 
adjustments for the under-reporting of certain incomes. We rely 
on administrative reports when making these adjustments and 
compare our tax and SSC estimates with actual tax revenues. We 
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also take into account enrollment in the social security system 
and the age of each household member when imputing in-kind 
health spending to households.

The rest of the paper is organized as follows. In the next sec-
tion, we review recent research on tax and transfer incidence in 
Turkey. Section 2 lays out the main aspects of the CEQ meth-
odology along with the description of relevant data used in this 
study. Section 3 presents the results associated with the impact 
of fiscal policy components on income inequality. Section 4 dis-
cusses the drivers of the change over time and provides compar-
isons with other countries investigated via CEQ methodology. 
The concluding section summarizes the findings and addresses 
the limitations of our study.

2   |   Data and Methods

We follow the CEQ methodology to perform incidence analysis 
(Lustig 2018). CEQ methodology has an accounting perspective 
where taxes and transfers are added or subtracted (see Table 1). 
CEQ methodology's big advantage is that it provides a compre-
hensive framework not only to assess the progressive/regressive 
incidence of individual taxes but also their overall and indi-
vidual impact on inequality. The presentation of the impact of 
taxes and social spending on inequality allows for an explicit 
discussion of policies through an equity perspective (e.g., Enami 
et al. (2023) employ CEQ methodology to evaluate the fiscal fea-
sibility of Basic Income schemes for five developing countries).

Imputed taxes in CEQ methodology generally underestimate 
taxes with respect to administrative records. Nevertheless, in CEQ 
methodology, tax estimates are not calibrated to administrative re-
cords. Lustig (2020) points out that the coverage of household sur-
veys is incomplete due to the missing rich. Rich households are less 
likely to answer the surveys, yet their share in income can be sub-
stantial. Hence, calibrating the tax estimates to official records will 

impute excessive taxes to households responding to the survey. 
Moreover, the coverage of Household Budget Surveys (HBS) and 
official records is not perfectly aligned. For example, consumption 
taxes incurred by businesses (especially taxes on energy), tourists, 
or unregistered immigrants are not covered by HBS. Supporting 
Information  S1: Tables  A1 and A2 compare our estimates with 
National Accounts and Budgets.

2.1   |   Data

2.1.1   |   Household Surveys

We employ the HBS for the years 2003, 2007, 2011, 2015, and 2019. 
The primary purpose of the HBS is to determine the weights of the 
consumption basket to be used in the consumer price index. The 
HBS is administered every month in order to catch the seasonal-
ity of consumption. Every member of the household is asked to 
keep track of their purchases for 1 month. The HBS also collects 
detailed data on individuals' demographics, labor market, and in-
come characteristics, as well as household characteristics includ-
ing data on dwelling conditions. Resulting micro datasets include 
25,764, 8548, 9918, 11,491, and 11,521 observations, respectively, 
for 2003, 2007, 2011, 2015, and 2019. It is not possible to estimate 
the non-response rate for 2003 and 2007 because of replacement 
interviews, but non-response rates were 36%, 26%, and 26% for 
2011, 2015, and 2019 (further details on the HBS are available in 
Supporting Information S1: Appendix F).

2.1.2   |   Other Data Sources

2.1.2.1   |   Education and Health.  We obtain education 
spending and the number of students in public education from 
TURKSTAT (2021a) for later years. For 2003 and 2007, we relied 
on the Ministry of National Education Resources (MONE 2008). 
We obtained health spending statistics from TURKSTAT (2021b) 
and the share of the population with access to public health-
care from the HBS survey.3

2.1.2.2   |   Tax Regulation.  For income tax regulation, we 
consulted the Revenue Administration Annual Reports (Reve-
nue Administration 2021). Supporting Information S1: Table F1 
provides the SSC rates for each year; Supporting Information S1: 
Table  F2 presents an example for the calculation of cost to 
the employer, gross and net wages 2015; and Supporting Informa-
tion S1: Table F5 provides an estimation of averages for motor vehi-
cle tax. We obtained value-added tax (VAT), Special Consumption 
Tax, and Special Communication Tax rates from various Official 
Gazette issues published by the Grand National Assembly of Tur-
key. We provide yearly tax rates by items and/or amounts per unit 
in Supporting Information S1: Tables F6–F9.

2.1.3   |   Construction of Different Types of Incomes

We follow Lustig (2018), who defines six main types of income: 
market income, contributory pensions as deferred income (PDI 
hereafter), gross income, disposable income, consumable in-
come, and final income. HBS measures disposable income. 
Other types of income have to be estimated from household 

TABLE 1    |    Components of alternative definitions of income.

Income types Components

Market income W + SE+ IC + AC + IROH + 
PTran + IT + SSC − ITC

PDI Market income + SSP − SSC

Gross income PDI + GT + ITC

Disposable income Gross income − (IT + MTV)

Consumable income Disposable income − IndT

Final income Consumable income + InkindT

Note: W: Wages and salaries income, cash or in-kind, formal or informal. 
SE: income from self-employment or being an employer. IC: Capital income 
(rent, dividend, interest, profit, etc.), formal or informal, excluding gifts. AC: 
Consumption from self-production. IROH: imputed rent for owner-occupied 
home. PTran: Transfers from other households (gifts, charity, alimony, etc.) 
IT: Direct taxes on W, SE, and IC, estimated by authors. SSP: Social security 
pension. SSC: social security contributions, estimated by authors. GT: cash or 
in-kind government transfers, mostly social assistance. ITC: income tax credit 
(asgari geçim indirimi Turkish), estimated by authors. MTV: motor vehicle tax 
(Turkish acronym), estimated by authors. IndT: Indirect taxes; value-added 
tax, special consumption tax, special communication tax, estimated by authors. 
InkindT: health and education services directly provided to the public, estimated 
by authors.
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data and imputed components such as imputed taxes paid or per 
capita health spending. Market income is income obtained from 
private sources, including transfers between households, and 
corresponds to pre-tax and pre-transfer income. Many people re-
gard pensions as deferred wages. Indeed, in Turkey, in everyday 
usage, pensions are referred to as “retirement wages” (emekli 
aylığı in Turkish). PDI corresponds to this commonplace defi-
nition; it is equal to market income plus pensions minus SSCs.4 
Gross income is pre-tax, post-transfer income. It is equivalent 
to PDI income plus other direct government transfers to house-
holds, including social assistance or scholarships. Disposable in-
come is gross income minus direct taxes on income and wealth.5 
Consumable income is calculated by deducting consumption 
taxes from disposable income. Final income is calculated by 
adding the per-person cost of health and education services 
to government onto consumable income. Table 1 provides for-
mulas and brief definitions of components included in each in-
come type. Estimated components are denoted in italics. Other 
components are directly observed from the household surveys. 
The HBS reports net incomes of households, so estimated com-
ponents of income are taxes or SSCs plus in-kind transfers in-
cluded in the final income.

Below, we discuss the imputation of taxes and transfers, where 
we differ most from other studies. The details of the estima-
tion of the rest are discussed in Supporting Information  S1: 
Appendix F to save space.

2.1.4   |   Income Taxes and SSCs by Self-Employed 
and Employers

The Social Security Administration  (2021) records show 
that around 93% to 100% of self-employed people declared 
their income as the legal minimum in that year (Supporting 
Information S1: Tables F3 and F4). The self-employed and em-
ployer incomes observed in the surveys are significantly higher 
than legal minimums. When Cuevas et al.  (2020) naively es-
timate SSCs from surveys, their SSC estimates are multiple 
times more than the actual SSC from the self-employed for 
2015. They then rescale individual estimates downward to cor-
rect for overestimation. Their methodology is likely to result in 
many individuals being estimated to pay less than legal mini-
mum premiums. Instead, we assume that each self-employed 
person registered in the social security system pays the legal 
minimum irrespective of the survey income. We also calculate 
income and stamp taxes, assuming that each formally regis-
tered self-employed person pays their taxes from the minimum 
amount.

2.1.5   |   Estimation of Education and Health 
In-Kind Transfers

We obtained the per-student public education spending simply 
by dividing the total spending by the total number of students. 
We assigned the estimated per capita amount to every student 
in the survey (Supporting Information  S1: Table  F10). We ob-
tained per capita health spending by dividing total public health 
spending by the population with access. Then, we scaled the 
average per capita health spending to individuals according to 

their age group following Mollahaliloğlu et  al.  (2006: 6) (tab. 
1.8 panel C) health spending by age group estimates for Turkey 
(see Supporting Information S1: Table F11). We follow Cuevas 
et al. (2020) and Ünal (2022) and impute the full cost of public 
health and education to the HBS. The implicit assumption is that 
missing-rich households who do not respond to surveys do not 
utilize the public health and education system and households 
using the public health and education system are represented in 
the surveys.6

3   |   Findings

We compare our total income and tax estimates with official 
data as a sanity check. Supporting Information S1: Table A1 pro-
vides comparisons with National Accounts data for 2011, 2015, 
and 2019. It shows that HBS coverage is pretty good for most in-
come types except capital incomes. Supporting Information S1: 
Table A2 compares taxes and transfers in HBS vs. administra-
tive records. We overestimate taxes only for 2003. Discrepancy 
between our estimates from HBS and official records declines 
from 2007 to 2019. We present aggregates for gross, disposable, 
and consumable income totals in Supporting Information  S1: 
Table A3 and the distribution of each income type in Supporting 
Information S1: Figure A1. Supporting Information S1: Table A3 
documents the increasing share of labor and pension incomes 
over time and the concomitant decline in the share of self-
employment income. Supporting Information  S1: Figure  A1A 
shows the importance of pensions, especially for the lowest in-
come groups. Likewise, Supporting Information S1: Figure A1B 
shows the regressive effect of indirect taxes and the progressive 
effect of health and educational spending.

3.1   |   Income Inequality

There has been a slight improvement in income inequality be-
tween 2003 and 2019, according to the Gini coefficient mea-
sured at the market income without any fiscal intervention 
(Figure 1).7 Although the Gini coefficient fell from 0.511 in 2003 
to 0.497 in 2019, there was not a steady trend for the whole pe-
riod. Following a noticeable decrease from 0.511 in 2003 to 0.455 
in 2007, the Gini coefficient displayed a rising trend in the post-
GFC period and reached its peak at 0.52 in 2015. Although this 
increasing trend was later reversed, the Gini coefficient in 2019 
(0.497) was still higher than the values observed both in 2007 
and 2011.8 Figure 1 also illustrates the essential role of pension 
transfers in terms of affecting income inequality. This reduc-
tion in income inequality is achieved by adding pension earn-
ings to the market income and subsequently subtracting SSCs. 
The reduction of the Gini coefficient for all years when moving 
from market income to pensions as deferred income (PDI) high-
lights the significance of pension-related transfers in terms of 
enhancing income equality. Another noticeable contribution to 
improved income equality is derived from in-kind transfers in 
education and health that are marked through declining Gini 
coefficients when moving from consumable income to final in-
come for all observations in this study.

Figure 1 also demonstrates the impact of total transfers and 
tax on income inequality in Turkey between 2003 and 2019 
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through the Gini coefficient values. The sum of all taxes and 
transfers led to improvements in income inequality for the 
whole period, which can be observed through lower Gini co-
efficients when measured at final income compared to market 
income. Furthermore, the effect of these policies on income 
inequality has become more significant over the years. In 
2003, fiscal policies in Turkey improved income inequality by 
reducing the Gini coefficient from 0.511 (measured at market 
income) to 0.389 (measured at final income) corresponding to 
a gap of 0.122. The gap between these two Gini measurements 
started to widen further, especially after 2007, and reached its 
peak in 2019 at 0.172.

3.2   |   Fiscal Incidence of Taxes and Transfers

This section discusses the main drivers of the impact of taxes 
and transfers on inequality. Marginal contribution calculates 
the effect of a tax or transfer on inequality by comparing 
the Gini coefficient with and without that particular tax or 
transfer. These contributions are measured independently of 
the order of inclusion of taxes and transfers. In the previous 

section, the changes in Gini coefficients were computed in a 
sequential manner.

Figure 2 shows the marginal contributions of each transfer and 
tax (as percentage Gini points) and how they change over time. 
Figure 3 further presents how marginal contributions are asso-
ciated both with the size of a tax or transfer relative to household 
income (as a percentage of disposable income) and with the rela-
tive progressiveness of individual taxes and transfers (Kakwani 
Index). Positive (negative) Kakwani values indicate the progres-
sivity (regressivity) of a tax or transfer by comparing the distri-
bution of a tax or transfer at each decile (concentration index) 
with the Gini coefficient at market income.

where CT is the concentration index for the tax or transfer T 
and GM is the Gini coefficient of market income. The concen-
tration index, CT, is calculated as twice the area between the 
concentration curve and the line of equality (the 45° line). 
Concentration curve plots the cumulative percentage of taxes 
or transfers (y-axis) against the cumulative percentage of 

(1)π
K
T
= CT − GM

FIGURE 1    |    Gini coefficients. PDI stands for pensions as deferred income. [Colour figure can be viewed at wileyonlinelibrary.com]

FIGURE 2    |    Marginal contributions of taxes, transfers, and social spending. [Colour figure can be viewed at wileyonlinelibrary.com]
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income (x-axis). For taxes, it resembles the Lorenz curve for 
income. However, for progressive transfers, which decline 
with increasing income, its shape becomes concave and the 
corresponding concentration index becomes negative. As a 
result, the maximum value of the Kakwani index is 1 minus 
the GM, and its minimum value is −1 minus the GM. A higher 
absolute concentration index value indicates a more unequal 
distribution of the tax or transfer. When a tax targeted to high-
income households is distributed more unequally than the in-
come in consideration, the concentration index of the tax will 
be larger than the Gini coefficient. Consequently, such a tax 
will be relatively progressive and its Kakwani index takes on 

a positive value. Similarly, a transfer targeted to low-income 
households will be relatively progressive when the distribu-
tion of the transfer is less unequal (i.e., the concentration 
index of the transfer will be smaller than the Gini coefficient) 
than the market income. Normally, in the case of transfers, 
the Kakwani index will be negative, but for transfers, we in-
vert the left-hand side, so positive values are associated with 
progressivity. Moreover, a negative sign for the concentration 
index further implies absolute progressiveness (not only pro-
gressive but also pro-poor) regarding the transfer, in which 
the share of the transfer going to each decile decreases as in-
come increases. Supporting Information S1: Table D1 presents 

FIGURE 3    |    Marginal contribution, Kakwani index, and size of fiscal interventions. Marginal contributions of each fiscal intervention in terms 
of reductions in the Gini coefficient in Table D1 are indicated as positive values along the horizontal axis on this graph to capture their equality-
enhancing impact. The areas of bubbles show the size of each fiscal intervention relative to disposable income. Kakwani indices are used along the 
vertical axis. [Colour figure can be viewed at wileyonlinelibrary.com]
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the marginal contribution, relative size, and concentration 
index of each tax and transfer for all years.

Pensions had a persistently significant and equality-enhancing 
impact on income distribution and became singlehandedly the 
primary contributor among all taxes and transfers. This pos-
itive effect showed a steady progress between 2003 and 2019. 
While the size of pensions as a percentage of disposable income 
remained the largest fiscal intervention compared to other fis-
cal tools for the entire period, its Kakwani index also increased 
throughout the same period. Therefore, both its size and its 
relative progressiveness accounted for pensions' large equality-
enhancing impact on the distribution of income.

The marginal contribution of in-kind health transfers was pos-
itive for the entire period and its equality-enhancing impact 
on income distribution became more pronounced after 2007. 
Improvements in the equality-enhancing impact of in-kind 
health transfers over time seemed to be prompted more by the 
improvements in their progressiveness rather than their relative 
size, which was observed by the steady rise in their Kakwani 
Index since 2003. In contrast, their relative size in 2019 was al-
most the same as their size in 2003.

While in-kind education transfers also contributed to the over-
all reduction in income inequality, their positive contribution 
showed only a slight change over the years. Despite their per-
sistently rising progressivity over the years, as observed by 
higher Kakwani values, possibly larger marginal contributions 
of in-kind education transfers were limited by their size similar 
to the case of health transfers. While in-kind education trans-
fers were the only fiscal intervention that experienced a decline 
in their relative size, their progressiveness was also associated 
with the pro-poor characteristics of these transfers, which were 
derived mostly from primary and secondary education transfers 
(Supporting Information S1: Table D1).

Although the equality-enhancing impact of other government 
transfers, including social assistance and income tax credits, 
nearly quintupled between 2003 and 2019, their marginal 
contribution remained the lowest among all transfers. These 
transfers also experienced the highest growth rate in terms of 
their size relative to disposable income and rose from 1.3% of 

disposable income in 2003 to 4.1% in 2019, which was mostly 
due to the introduction of the income tax credit. Although 
the concentration index for other government transfers at 
the aggregate level remained positive for the whole period, it 
turned negative in 2011 and became more pro-poor over time 
exclusively for social assistance, as is observed in more de-
tailed data.

The marginal contribution of SSCs showed an increasing 
trend for the whole period and their equality-enhancing im-
pact on income distribution exceeded that of direct taxation, 
starting in 2007. One driver of this enhanced positive impact 
turned out to be the growing size of SSCs relative to dispos-
able income. Although it remained relatively regressive over 
the years (negative Kakwani values), it had an equalizing im-
pact on the distribution of income during the same period. 
Therefore, SSCs in Turkey can be considered as an example 
of Lambert's Conundrum, in which; “[a] regressive tax can 
be more equalizing than a system that excludes it” (Enami 
et al. 2017, 25).

The marginal contribution of direct taxes increased from 1.28 
percentage points in 2003 to 2.15 percentage points in 2019 
along with a rise in its relative size in the same period. Unlike 
the cases of SSCs and indirect taxes, there was a clear pattern 
of relative progressiveness in direct taxes for the whole period. 
Therefore, both the size and the relative progressiveness of di-
rect taxes accounted for their equality-enhancing impact on in-
come distribution, particularly after 2007.

Indirect tax was the only category between 2003 and 2019 that 
negatively affected income distribution in Turkey. Its magnitude 
in terms of increasing the Gini coefficient jumped from 0.12 per-
centage points in 2003 to 0.66 percentage points in 2007; the 
same impact got slightly larger in 2019 and ended up at 0.77 per-
centage points. The steady increase in its relative size as a share 
of disposable income and the continuous growth of its regressive 
character contributed to the negative contribution of indirect tax 
on the distribution of income (as well as fiscal impoverishment).

Figure 4 presents the total fiscal incidence on different income 
deciles in Turkey over time. We present observations from 2003, 
2011, and 2019 for each decile. While a positive value indicates 

FIGURE 4    |    Fiscal incidence of total transfers and taxes 2003, 2011, and 2019. Households are ranked by disposable income. [Colour figure can 
be viewed at wileyonlinelibrary.com]
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that a given decile was a net receiver (i.e., The sum of transfers 
received exceeded the sum of social security and overall taxes), 
a negative value shows that a given decile was a net payer. 
Supporting Information S1: Figures D1–D3 present the decom-
position of the contribution of each tax and transfer for deciles 
for the years 2003, 2011, and 2019.

The bottom 70% of the population turned out to be net receiv-
ers for the whole period, in which the sum of their transfers 
surpassed their SSCs and total taxes. The fiscal incidence 
curve in both 2011 and 2019 presents a clear relationship 
between the amount of net receipts as a share of per capita 
disposable income for each decile and their ranking in the dis-
tribution of income, whereas the same relationship was more 
ambiguous in 2003.

One of the most important drivers of this change appeared to be 
the improvement in the net receiver position of the bottom three 
deciles, particularly that of the lowest decile, between 2003 and 
2011. The net payments as a share of per capita disposable in-
come received by the poorest decile jumped from 40.7% in 2003 
to 69.8% in 2019. The same share was 35.4% for the bottom sec-
ond decile and 31.7% for the third decile in 2019. In 2003, these 
shares were only 25.8% and 24.7%, respectively.

Additionally, there was also a rise in net payments of the top two 
deciles between 2003 and 2011, whereas the fiscal incidence of 
the deciles in the middle range either did not alter significantly 
or showed some reduction in the net receiver positions. The top 
decile experienced a steep rise in its net payments as a share of 
per capita disposable income from 12.2% in 2003 to 24.2% in 
2019. The corresponding shares for the ninth decile were 1.1% in 
2003 and 10% in 2019.

4   |   Discussion

4.1   |   Improvements due to the Deliberate Policy 
Choices

One source of increased redistribution is increased access to 
the healthcare system and per capita spending. The Health 
Transformation Program is one of the signature policies 
of Erdoğan's governments in their first decade in power. 
Access to public healthcare facilities increased substantially 
in the 2003–2010 period (Tekgüç and Atalay-Güneş  2015; 
Dorlach  2015; Yıldırım  2017; Yardım and Uner  2018; 
Özen  2018). Furthermore, per-person spending increased 
substantially between 2007 and 2019. Figure  7A shows that 
the proportion of households with access to the healthcare 
system increased greatly between 2003 and 2011. Likewise, 
average per capita health spending rose, especially after 2010 
(Supporting Information S1: Figure D5).

Social assistance is another policy arena in which successive 
AKP governments are very active. Indeed, social assistance 
programs were expanded significantly during the study period 
(see Supporting Information S1: Figure D4 and Table D1 for de-
tails). As a result, social assistance programs became more pro-
poor over the years. Nevertheless, social assistance programs 
have the least equalizing effect simply because the overall size 

of these programs is small relative to pension transfers, public 
health, or education spending.

4.2   |   Improvements due to Structural Change: 
Income Taxes and SSCs

In Section 3.2, we document that direct taxes and social spend-
ing have become more redistributive over the years. Income 
taxes on labor earnings comprise two-thirds of all direct taxes 
in the study period, except for 2003. The impact of income 
taxes and social security premiums has become more pro-
gressive over the years. However, higher progressivity did not 
necessarily arise from more progressive tax rates. Supporting 
Information S1: Table D2 shows that the effective tax rate did 
not change substantially over the study period. In 2003, the 
range of effective tax rates was 16%–35%; in 2019, the range was 
16%–36%. Likewise, Supporting Information  S1: Table  F1 in-
dicates that SSC rates increased by only 1% in 2015 (aggregate 
employee plus employer social security and unemployment fund 
contributions were 31.5% in 2003, 2007, and 2011; 32.5% in 2015 
and 2019). SSC rates are the same for all workers and are capped 
at certain levels. Rather, the impact of income taxes and SSCs 
became more progressive due to structural changes in the labor 
market and forbearance (Holland  2016). Holland  (2016) notes 
that authorities in many middle-income countries are lenient 
towards certain activities like shantytowns or informal em-
ployment. In other words, authorities do not strictly enforce the 
building codes or employment regulations according to the legal 
framework. She argues that Turkey and many Latin American 
countries (such as Colombia, Chile, and Peru) should not be 
regarded as weak states that do not have the power to enforce 
laws. Rather, in these countries, authorities selectively enforce 
certain rules.9

In Section 2, we document that in Turkey, authorities turn a 
blind eye to the brazen under-declaration of incomes by self-
employed individuals and employers enrolled in the social 
security system. Under-reporting of market income is also 
prevalent for wage earners, but not to the same extent (the 
proportion of wage earners declaring minimum wage never 
exceeds 65% in the study period, whereas for self-employed 
individuals and employers, it is around 99% for the whole pe-
riod).10 Therefore, the effective tax rate for wage earners, as a 
whole, is higher than similar-level entrepreneurial incomes. 
This lenient attitude towards violations of the tax code on en-
trepreneurial and capital income is a fundamental part of the 
political economy of fiscal policies in Turkey and is a constant 
over the study period. Meanwhile, the structure of the econ-
omy continued to modernize, approximating that of developed 
countries, and the share of wage employment increased from 
50% to 70% (TURKSTAT 2023). These changes in employment 
are also reflected in incomes. Figure 5 shows that the share of 
wage income has increased across all income levels, including 
the top 10%. As more and more wage earners are present in the 
top income brackets, differential effective taxation of different 
labor earnings has made income taxes more progressive. This 
differential treatment by income source also applies to SSCs 
that remained greater than direct taxes despite the cap limit-
ing the income subject to SSCs. In other words, this source of 
improvement in redistribution is not an explicit policy choice 
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but an unintended consequence of the interaction between 
structural change and the political economy of Turkey. When 
the structural change is completed, this source of improve-
ment in redistribution will probably disappear.

4.3   |   Improvements due to the Endurance 
of the Past Policies

Access to the pension system has continued to expand in the 
study period. Per capita pensions also increased in absolute 
terms but less than market incomes. In the last quarter cen-
tury, the pension system has been reformed in 1999, 2008, and 
2023. In the 1999 and 2008 reforms, the retirement age had 
been increased for new entrants (the 2023 reform reduced the 
retirement age for certain groups). People who enrolled for 
the first time before 1999 could retire in their 40s or early 50s 
(Saydam 2018).11 The 2008 reform also reduced the replacement 
ratio for new participants (Saydam  2018, 338). People who re-
tired in the first two decades of the 21st century had enrolled 
in the pension system mostly before the AKP period, and their 
access was determined by decisions taken a long time ago. As a 
result, the share of households receiving pensions has increased 
over the years (Figure 6).

4.4   |   Improvements as an Indirect Consequence 
of Demographic Trends in the Presence of Higher 
Enrollment Rates in Education

Another source of increased redistribution is education 
spending. We impute equal education spending for each child 
in our estimations, and families with multiple children are 
more likely to be in the lower half of the income distribution. 
Primary and secondary education spending have always been 
pro-poor (with a negative concentration index) because of 
the equal amount of spending per pupil and more children in 
lower-income groups. Over the years, the number of children 
in public primary and secondary education declined for every 
decile (see Figure 7B). However, the decline is more dramatic 
both in absolute and proportional levels for higher income 

deciles. As a result, education spending has become even 
more pro-poor. The relative decline in the number of children 
in education occurred despite increasing school enrollment 
rates. In other words, this decline is driven by a decline in fer-
tility.12 The fertility decline is not the result of policy. On the 
contrary, President Erdoğan (who served as either the prime 
minister or president throughout the 2003–2019 period) is a 
well-known pronatalist and introduced many policies to ar-
rest and reverse fertility decline (Dildar 2022). Dildar (2022) 
finds that the official pronatalist position has changed the at-
titude of religious women in favor of higher fertility, but the 
actual fertility rate continued its long-term secular decline. 
Finally, the share of households with at least one member 
in public tertiary education is increasing with income. This 
share increased for all income levels, especially between 2007 
and 2015, and the curve became flatter, that is, equal access 
(Supporting Information S1: Figure D6).

4.5   |   International Comparison With Other CEQ 
Country Studies

Table 2 presents international data on Gini coefficients from a 
sample of middle-income countries employing the CEQ meth-
odology. While the Gini coefficients measured at market income 
for Turkey turn out to be lower than those of most countries 
from Latin America, the same coefficients are much closer to 
those in Eastern European countries. The overall assessment of 
the redistributive impact of fiscal policy for corresponding years 
by taking the difference in Gini coefficients between market 
and final incomes shows that all countries exhibit an equality-
enhancing effect of transfers and taxes. Notwithstanding this 
overall equality-enhancing impact, there are important differ-
ences across countries.

First, the similarity of the Gini coefficients at market income 
between Turkey and Eastern European countries seems to fade 
because of the higher positive impacts of transfers and taxes 
observed in the latter, and therefore, even the lowest observed 
Gini coefficient measured in Turkey at final income stays higher 
than that of any other European country.

FIGURE 5    |    Net wage income share by decile. Households are ranked by disposable income. Net wage income includes instantaneous income tax 
rebate. [Colour figure can be viewed at wileyonlinelibrary.com]
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Second, when focusing on the separate impact of pension trans-
fers (market-PDI column), the role of these transfers was much 
lower in Latin American countries compared to Turkey and 
Eastern European countries. While the impact of pension trans-
fers resulted in an 11- to 12-point reduction in the Gini coeffi-
cients in Eastern European countries, the same effect in Turkey 
was still lower than that in Eastern European countries, despite 
Turkish pension transfers showing significant progress over 
time in terms of lowering income inequality.

Finally, the equality-enhancing impact of all transfers and taxes 
other than pension transfers appears to be much more limited 
for Turkey as opposed to most countries from Latin America 
and Eastern Europe, as observed in the last column of Table 2.

Supporting Information S1: Table E1 documents the marginal 
impacts of different policies on the poverty rate (Panel A) and 
poverty gap ratio (Panel B) at $10 PPP13 per day by comparing 
fiscal impoverishment and fiscal gains for the poor. Similar to 

inequality impacts, pension transfers seem to have the most 
important marginal impact on poverty reduction. The relative 
change as the difference between the poverty rate (gap) at mar-
ket income and the poverty rate at PDI in 2003 indicates almost 
a 55% (61%) reduction in the poverty rate (gap) as a result of in-
cluding pension as a transfer. This reduction in the poverty rate 
(gap) due to pension transfer progressively increased over time 
and became almost 70% (76%) in 2019. The rising positive im-
pact of other transfers on the poverty rate is also observed by a 
gradual increase in fiscal gains to the poor measured in gross in-
come. The poverty-reducing impact of direct taxes stayed more 
or less negligible for the period after 2007 because households 
paying direct taxes are generally above the poverty threshold. 
The negative effect of indirect tax was much more visible during 
the whole period. The absolute fiscal impoverishment due to 
indirect taxes showed a gradual decrease after 2003. However, 
by 2015, indirect taxes were the primary cause of consumable 
income poverty. In 2003, 5.5% out of 20.8% was consumable in-
come poverty due to indirect taxes. By 2019, 2.8% out of 5.2% 

FIGURE 6    |    Distribution and level of pensions. (A) Share of households with pension income. (B) Average pension by decile. Households are 
ranked by disposable income. Average pension is calculated for households with pension, survivors, or unemployment benefits. [Colour figure can 
be viewed at wileyonlinelibrary.com]
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was fiscally impoverished by indirect taxes. Similarly, in 2003, 
0.021 out of 0.066 poverty gap ratio was due to fiscal impover-
ishment by indirect taxes. This proportion increased to 0.015 out 
of 0.021 in 2019.

The lowest poverty rates at market income are observed in 
Chile, Poland, and Russia. Turkey's poverty rates for per capita 
income, not adjusted for household size, are closer to Eastern 
European countries as well as some countries from America, 
such as Argentina, Uruguay, and Costa Rica (Supporting 
Information S1: Table E2). Although almost all countries expe-
rienced the poverty-reducing impact of all transfers and direct 
tax, this impact varied across countries. There are very limited 
improvements associated with all transfers and direct tax, espe-
cially in those countries where the rate of poverty at market in-
come is measured at the highest level, such as Brazil, Colombia, 
or Mexico. Turkey had one of the highest reductions in poverty 
rate, along with countries such as Argentina, Uruguay, Russia, 

and Poland, once the impact of transfers and direct tax is taken 
into account.

The strong poverty-increasing effect of indirect tax is evident 
in almost all countries with the sole exception of Ecuador. The 
relative impoverishment due to indirect taxes is especially 
high for Turkey and Croatia. Revenue from indirect taxes on 
households is large and similar in magnitude to spending on 
health and education. However, these indirect taxes come 
with a serious downside: they increase consumable income 
poverty significantly.

Our results show that most of the direct transfers to house-
holds are pensions, and other government transfers, such as 
social assistance, play a limited role. In other words, most 
other households without pensioners, which are vulnera-
ble to poverty, do not receive any government transfers and 
mostly rely on labor income. In the case of emergencies like 

FIGURE 7    |    Health and education access. (A) Access to public healthcare system. (B) Share of households with children in public primary and 
secondary education. Per capita spending for education is flat across deciles. Per capita spending for primary and secondary education amounts in-
creased significantly. Graphs for per student education spending are available upon request. [Colour figure can be viewed at wileyonlinelibrary.com]
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COVID-19, we expect a sharp increase in poverty in the midst 
of the lockdowns, which caused severe employment losses. It 
is harder to speculate on, a priori, what would happen to in-
come inequality since many business owners also lost income. 
Tekgüç et al. (2022) document that for mid-2020 employment 
declined significantly. They estimate that the poverty rate in-
creased by one-third from 13.5% to 18%. They also estimate 
that, in the absence of emergency countermeasures, the pov-
erty rate would have increased to 19.9% in mid-2020 (see their 
tab. 4). They find a minor increase (1 percentage point) in the 
income inequality Gini coefficient.

5   |   Conclusion

In this paper, we document that the progressive redistributive 
impact of taxes and transfers has increased over the years. The 
impact of taxes and transfers on inequality is driven by four 
different factors: (i) Reduction in final income inequality due 
to new government policies such as the Health Transformation 
Program or expansion of social assistance. (ii) Interaction of 
forbearance of self-employment and capital income under-
reporting with the structural transformation towards more 
wage employment. (iii) Endurance of pre-existing policies such 
as the continued expansion of the pension system. (iv) Declining 
fertility despite government policies makes public education 
even more pro-poor.

Overall, the increasing share of wages and pensions, the decline 
in consumption from own production, and self-employment 

are indicative of the modernization process. More people are 
living in cities and working for a wage in the formal sector. 
The share of formal employment has increased, resulting in 
the expansion of SSCs and the enlargement of the pension 
system. Tax receipts from indirect taxes also increased as the 
share of formal commercial transactions rose even without 
any increase in tax rates. Furthermore, the fertility decline in 
the 2000s is the continuation of pre-existing trends and can-
not be attributed to deliberate policy changes, which remained 
pronatalist throughout the period. In the first two decades of 
the 21st century, the benevolent impacts of taxes and transfers 
are mostly driven by structural changes in the economy and/
or by the proliferation of nuclear families rather than by de-
liberate new policies. Once the structural change is completed 
or slowed down, these benevolent effects may stop improving 
social welfare.

One limitation of our study is that it relies on household sur-
veys, which generally fail to cover rich households (Lustig 2020). 
Entrepreneurial and capital incomes are probably concentrated 
among the truly rich, which are mostly missing from the data 
set. In Supporting Information  S1: Appendix  B, we partially 
tried to address the missing rich issue, but a proper investigation 
of this issue requires much more in-depth analysis. The truly 
rich are absent from the surveys, making it hard to comment on 
any changes within this group in the 2003–2019 period.

The second limitation of our study is that we do not evaluate 
the transfer between capitalists and working-class households. 
Nevertheless, total taxes paid and total transfers received by 

TABLE 2    |    Comparison with CEQ inequality estimates for select countries.

Country Year Market PDI Disposable Consumable Final Market − PDI PDI − final

Brazil 2008 0.593 0.573 0.545 0.542 0.479 0.020 0.094

Uruguay 2009 0.544 0.505 0.467 0.468 0.418 0.039 0.087

Chile 2013 0.503 0.494 0.467 0.464 0.420 0.009 0.074

Colombia 2014 0.575 0.575 0.566 0.559 0.515 −0.001 0.061

Mexico 2014 0.528 0.528 0.494 0.490 0.442 0.000 0.086

Tunisia 2010 0.410 0.431 0.397 0.381 0.352 −0.021 0.079

Russia 2010 0.492 0.379 0.348 0.351 0.323 0.113 0.056

Poland 2014 0.526 0.412 0.345 0.355 0.291 0.114 0.121

Croatia 2014 0.513 0.392 0.325 0.355 0.291 0.121 0.101

Romania 2016 0.487 0.378 0.334 0.336 0.307 0.109 0.071

USA 2011 0.484 0.448 0.376 0.378 0.331 0.036 0.117

This study

Turkey 2003 0.511 0.445 0.431 0.438 0.389 0.066 0.056

Turkey 2007 0.455 0.386 0.377 0.382 0.337 0.069 0.049

Turkey 2011 0.488 0.415 0.390 0.405 0.345 0.073 0.070

Turkey 2015 0.520 0.442 0.412 0.429 0.361 0.078 0.081

Turkey 2019 0.497 0.401 0.371 0.388 0.325 0.096 0.076

Source: PDI stands for pensions as deferred income. CEQ Metadata table. https://​commi​tment​oequi​ty.​org/​datac​entes​.
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households seem roughly equal during the study period, sug-
gesting a limited number of transfers between classes.

The third limitation of our methodology is that we equate per-
capita spending for in-kind services as the value of these services to 
households. However, in recent years, many upper-income house-
holds have opted out of the public education system because of the 
Islamization of the curriculum in public schools (Gürcan 2015). 
Opting out of the upper middle class from public schools is po-
tentially harmful to the long-term viability of the taxation base to 
support public services. Korpi and Palme (1998) demonstrate that 
Scandinavian welfare spending is not as well-targeted as Anglo-
Saxon; however, it is more successful in reducing poverty and in-
equality compared to US or UK welfare spending because of a 
much larger welfare spending. The large Scandinavian welfare 
states are supported by a broad-based coalition of working-class 
and middle classes because these taxes pay for generous pensions 
and high-quality health and education services.

The final limitation of our study is that it is not suitable to study 
gender gaps in taxation and transfers because of methodologi-
cal issues. Domestic care labor provided by women is not mon-
etized; hence, it cannot be incorporated into our accounting 
framework.
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into Supporting Information S1: Appendix F with additional details 
on how to reach the official sources.

Endnotes

	 1	These are local variations of working-class-voting-against-its-
economic-interest argument.

	 2	Unlike other studies which focus on income inequality, Akkoc 
et al. (2023) analyze consumption inequality and obtain progressive 
impact for indirect taxes.

	 3	We assumed that if anybody in the household responded “sagliks” 
question affirmatively, all household members have access to public 
health care.

	 4	Another way of conceptualizing PDI is regarding pensions as savings 
for retirement. Then, pension income is consumption of previous 
savings by retirees, and social security contributions are savings for 
the future. In other words, PDI can also be regarded as market in-
come and starting point for the analysis. We prefer to document the 
changes in pensions separately from market income given their pri-
mary role in re-distribution in Turkish system. See Sections 3.2 and 
4.3 for more details.

	 5	The only difference between TURKSTAT and Lustig  (2018) defini-
tions of disposable income is that in Lustig  (2018), imputed wealth 
taxes are also deducted from gross income. In Turkey, only sizeable 
wealth tax that can be estimated from household surveys is the an-
nual motor vehicle tax (MTV after the Turkish acronym).

	 6	Alternatively, we scale down education and health in-kind transfers 
by a certain amount each year to account for the discrepancy between 
estimated total disposable incomes from HBS and reported total dis-
posable incomes in National Accounts (Lustig and Higgins  2013). 
In-kind transfers to households are reduced by 31.1% in 2003, 26.5% 
in 2007, 20.3% in 2011, 25.7% in 2015, and 18.7% in 2019. We obtain 
these figures (for 2011, 2015, and 2019) by comparing total disposable 
income in HBS to disposable income minus Gross Operating Surplus 
from National Accounts. As a result, estimated Gini coefficients are 
generally 0.01 point higher compared to the main estimates. 2003: 
0.401 instead of 0.389; 2007: 0.347 instead of 0.337; 2011: 0.355 in-
stead of 0.347; 2015: 0.376 instead of 0.361; and 2019: 0.335 instead of 
0.325.

	 7	Supporting Information S1: Appendix C presents the comparisons of 
our estimates with recent tax incidence studies on Turkey. Supporting 
Information S1: Table C1 presents disposable income inequality esti-
mates. All the studies estimate disposable income Gini around 0.37–
0.40 after the early 2000s. Our estimates are in the middle of the pack. 
Supporting Information S1: Table C2 compares our estimates for 2015 
and 2019 with Cuevas et  al.  (2020) and Ünal  (2022), respectively, 
which also employ CEQ methodology. Our inequality estimates are 
close to Cuevas et al. (2020), except for final income and lower than 
Ünal (2022) estimates. Supporting Information S1: Table C3 presents 
comparison of market, after tax before transfer, and after tax and 
transfer incomes with various studies. These studies vary by method-
ology and data set. Nevertheless, our estimates are again in the mid-
dle of the pack; and for market and after tax before transfer are close 
to Yılmaz (2016).

	 8	In Supporting Information S1: Appendix B, we address the potential 
measurement issues, especially for 2007 and 2019. We also provide 
alternate estimates in Supporting Information  S1: Figure  B4B. After 
correcting for potential measurement errors for top 5% in 2007 and 
2019, 2011 became the least unequal year in most types of income. 
Nevertheless, our qualitative findings for the impact of taxes and trans-
fers are the same: Their equalizing impact increased over the years. 
Alternatively, we also impute missing capital incomes to households 
with respect to wealth distribution utilizing Ceritoğlu et  al.  (2023) 
findings. If we correct the HBS data set for missing capital incomes 
inequality is higher for every definition of income (see Supporting 
Information S1: Figure B5 and accompanying discussion). However, 
findings do not change qualitatively.

	 9	Holland (2016, 233) defines forbearance as “intentional and revocable 
government leniency toward violations of law.”

	10	Under-reporting and even total avoidance of some forms of capital 
income such as rental income is probably even larger.

	11	Pension system in Turkey is criticized from both sides: low pensions 
and potential adverse impacts on labor force participation. Canelas 
and Niño-Zarazúa  (2022) evaluate the impact of Renta Dignidad in 
Bolivia, a modest noncontributory pension program, on labor market 
participation and find no adverse effect on adult population.

	12	Total fertility declined from 2.94 in 1992 to 2.32 in 2001 during the 
decade before AKP came to power and continued to decline to 2.15 
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in 2012 (World Bank 2023). As of 2019, total fertility rate further de-
clined to 1.97.

	13	We convert nominal incomes to real incomes at 2019 prices with 
CPI by multiplying each year's nominal values by the following co-
efficients: 2003 = 4.231, 2007 = 3.022, 2011 = 2.193, 2015 = 1.634, and 
2019 = 1. We use World Bank  (2023) PPP for private consumption 
which was 2.11 TL per dollar for 2019. So $10 PPP is equal to 21.1 TL 
per day in 2019 prices.
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