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Abstract

For many years, researchers have focused only on revealing the profile of
poor or demonstrate determinants of poverty. All these initiatives are
carried out after individuals/households fall into poverty. It is to prevent
individuals from falling into poverty which is critical for policymaking.
Therefore, it is essential to know what determines vulnerability to poverty.
In this context, present study aims to demonstrate the size and determinants
of vulnerability to poverty in Turkey by taking advantage of two methods
which one considers the vulnerability as expected poverty and other as low
expected utility. Data come from Survey on Income and Living Conditions
and covers the period 2006-2017. Analysis has been performed at both the
cross-sectional and panel data level. According to the findings obtained
from the pooled cross-sectional data, 13% of households are vulnerable.
Regional analysis shows that there is a big difference between East and
West in terms of vulnerability to poverty. Findings from the model based
on expected utility theory using panel data have revealed that vulnerability
to poverty in the period 2006-2009 and 2014-2017 is 0.49 and 0.55,
respectively. Education level, employment and health status of household
leader are the most critical factors that determine vulnerability to poverty.

Ozet

Arastirmacilar uzun yillar yalmizca yoksullarin profilini ortaya koymaya
veya yoksullugun belirleyicilerinin tespitine odaklanmistir. Tim bu
girisimler bireyler/haneler yoksulluga diistiikten sonra
gerceklestirilmektedir. Politika yapimi agisindan kritik olan bireylerin
yoksulluga diigmesini dnlemektir. Bu nedenle yoksulluga kars1 kirtlganligi
nelerin belirlediginin bilinmesi 6nem arz etmektedir. Bu baglamda, mevcut
calismanin amaci Tiirkiye'deki yoksulluga karst kirllganligin boyutunu ve
belirleyicilerini, biri kirilganlig1 beklenen yoksulluk digeri diisiik beklenen
fayda agisindan ele alan, iki yontemden istifade ederek ortaya koymaktir.
Veri Gelir ve Yasam Kosullar1 Aragtirmasi’dan gelmekte olup 2006-2017
doénemini kapsamaktadir. Analiz hem kesit hem de panel veri diizeyinde
gerceklestirilmistir. Havuzlanmis kesit veriden elde edilen sonuglara gore,
hanehalklarinin %13'i  yoksulluga kars1 kirllgandir. Bolgesel analiz,
yoksulluga kars1 kirilganlik anlaminda, dogu ve bati arasinda biyiik bir
fark oldugunu gostermektedir. Panel verinin kullanildigi beklenen fayda
teorisine dayanan modelden elde edilen bulgular, 2006-2009 ve 2014-2017
donemlerinde yoksulluga karsi kirilganligin, sirasiyla, 0.49 ve 0.55
oldugunu ortaya koymustur. Hane liderinin egitim diizeyi, istihdam ve
saglik durumu yoksulluga kars1 kirilganligi belirleyen en 6nemli
etmenlerdir.
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1. Introduction

Poverty is one of the most challenging socio-economic problems that countries have
strived to tackle throughout history. Due to the diversity of the causes, and the complex
interactions between these causes, there is still no final solution to the problem of poverty.
Despite the diversified and complex structure of its causes, every attempt to reduce or eliminate
poverty has a common two-step starting point; i) identifying who is poor and ii) composing a
summary index using the information obtained in the first step (Sen, 1976, p. 219). Poor will be
determined in the first step by setting a preassigned poverty line. The course of the index
calculated in the second step over time will give clues about the effectiveness of the policies. In
earlier research, scholars have tried to reveal the characteristics of the poor by employing stated
two-step approach and cross-sectional data, and thus tried to develop policy recommendations.
These studies address poverty as a static phenomenon because they use cross-sectional data.
However, it is now clear that poverty is a dynamic phenomenon; individuals/households who
are not poor can fall into poverty, or who are poor can never escape from poverty. In this regard,
the researchers have agreed that poverty should be examined from a dynamic perspective (Bane
and Ellwood, 1986; Yaqub, 2000).

Although the ways of approaching the poverty mentioned above are invaluable, they
cannot propose policies that will eliminate poverty before individuals/households fall into
poverty due to the fact that poverty has been evaluated using ex-post measurement. What is
essential in terms of policymaking is to prevent poverty before it occurs with a forward-looking
perspective. Even if they are not currently poor, factors such as unemployment, illness,
unexpected spending, macroeconomic shocks, or social exclusion cause households to fall into
poverty and poor households to remain poor. In addition to the factors stated in the previous
sentence, another factor that is especially valid for agriculture-dependent households is climate.
The fluctuations in the amount of harvest caused by climate change cause prices to change
unpredictably. Therefore, there will always be a risk of falling into poverty for these
households. Because of the insufficient social security and the limited access to resources in
underdeveloped countries, the risks mentioned particularly affect the currently poor households
(Alwang, Siegel and Jorgensen, 2001; Chaudhuri, 2003). Thus, to alleviate the effects of
adverse shocks on the probability of the falling into poverty requires an ex-ante assessment. As
a result of the need for ex-ante measurement, researchers have begun to examine poverty from
the perspective of risk, uncertainty and expectation (Banerjee and Newman, 1994; Morduch,
1994; Ravallion, 1988).

Considering the previous studies, the purpose of this paper is to uncover the level of
vulnerability to poverty in Turkey for the period 2006-2017 benefiting from the expected
poverty and low expected utility approaches. The data come from Survey on Income and Living
Conditions (SILC) conducted and released by the Turkish Statistical Institute since 2006. The
contributions of this paper to the literature are as follows; i) the course of vulnerability to
poverty over time has been demonstrated, ii) alternative findings on vulnerability to poverty
have been obtained using two different approaches, and iii) findings at the regional level have
been presented. Findings obtained from the pooled cross-sectional analysis indicate that
vulnerability to poverty has reduced in Turkey. The ratio of the vulnerable household has
decreased from 17% to 9% between 2006 and 2017. Therefore, the vulnerability to poverty in
Turkey for the period 2006-2017 is around 13%. Regional analysis suggests that there is a
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severe gap in terms of vulnerability to poverty between East and west of the country just as in
poverty analysis. Panel data analysis for the periods 2006-2009 and 2014-2017 shows that the
vulnerability to poverty is 0.49 and 0.55, respectively. This finding, unlike the other method,
indicates that vulnerability has increased. The weight of idiosyncratic and unexplained risk in
vulnerability has increased significantly.

The rest of the paper is organized as follows. Literature review is provided in the next
section. Detailed information about the method employed is given in the third section. In the
fourth section, the data and empirical findings are provided. The conclusion is presented in the
last section.

2. Literature Review

In the literature, the concepts stated in the introduction are examined in the context of
vulnerability. Although these concepts have been used with or instead of vulnerability, there are
considerable differences between them.! Therefore, before to proceed, we need to define
vulnerability and what the vulnerable means in order to eliminate ambiguity.? There is no
definition of vulnerability that the research has agreed upon. Indeed, Angelillo (2014, p. 317)
gives 14 definitions used in the literature. As Angelillo (2014), we also follow the definition of
Chaudhuri, Jalan, and Suryahadi (2002, p. 4). Using their own words, we consider the
vulnerability, in terms of poverty, “as the ex-ante risk that a household will, if currently non-
poor, fall below the poverty line, or if currently poor, will remain in poverty.” Based on this
definition, what vulnerable means can be revealed using the definition of Gallardo (2018, p.
1076): “An individual is vulnerable to poverty when she or he is at risk of becoming poor or at
risk of remaining poor.” As it is understood from the definitions, the focus is on the risks of
individuals or households suffering from the loss of welfare. However, it should be noted at this
point that the loss of welfare alone is not enough to define the vulnerability of individuals or
households. The reason for this is that the welfare loss should fall below a certain social
minimum, and the household cannot compensate for this loss on its own. Therefore, in this
study, not every economic unit suffering from welfare loss will be considered vulnerable.

Hoddinott and Quisumbing (2003, p. 12) state that there are three main approaches
applied in the vulnerability analysis; vulnerability as i) expected poverty (VEP), ii) low
expected utility (VEU), and iii) uninsured exposure to risk (VER). The logic behind these
approaches can be summarized as follows (detailed explanations are given in the method
section). In the first approach (VEP), vulnerability is considered as the risk that the expected
income/consumption of the household will be below a certain threshold. This approach, which
is based on strict assumptions, is one of the most used approaches in the literature. In the second
approach (VEU), which takes advantage of the expected utility theory, the risk avoidance
attitude of the households is taken into account. Under certain assumptions, in VEU, which has
a strong theoretical basis, vulnerability is evaluated in terms of utility gap between utility and
expected utility functions. Although it differs from the first two approaches as it is based on ex-

! To avoid repetition, there will be no conceptual discussion here. For a discussion on the relationship
between vulnerability and risk exposure, expected poverty, expectation of being poor and multi-term
poverty, see Gallardo (2018, pp. 1078-1081).

* For a conceptual discussion on vulnerability, see Alwang et al. (2001), Fujii (2016), Klasen and Waibel
(2013, Part I).
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post measurement, the third approach (VER) is frequently employed in the vulnerability
analysis. According to VER, the loss of welfare experienced as a result of shocks to which
economic units are exposed is caused by the lack of sufficient insurance to protect themselves
against these shocks. Gallardo (2018, pp. 1086-1090) presents four criteria for vulnerability in
terms of exposure to risk.

As highlighted above, based on the importance of the ex-ante perspective in poverty
analysis, the researchers have analyzed several countries in order to demonstrate the factors
determining the vulnerability to poverty.®> For example, Demissie and Kasie (2017) have
revealed the determinants and level of vulnerability to poverty of rural households in Ethiopia.
In their study, where they consider vulnerability as expected poverty, they have found that 54%
of rural households are vulnerable, and 31% are poor. Using a similar approach, Tigre (2019)
has found that 38% of households in Ethiopia are vulnerable to poverty. Moreover, while 89%
of rural residents are vulnerable to poverty, this rate is 22% in the urban area. This finding is as
expected. As stated before, the rural households are heavily dependent on agriculture, so the
volatility in their consumption and income is much higher than the households living in the
urban. This means that rural households are more likely to fall into poverty.

Mina and Imai (2017) have also utilized the vulnerability to expected poverty approach.
However, unlike previous studies, they have employed the linear multilevel random coefficient
model as an estimation method to uncover vulnerable households in the Philippines. They have
considered vulnerability as the probability of falling into poverty for at least one period.
According to their findings, 37.7% of the households are vulnerable. Finally, Pietrelli and
Scaramozzino (2019) have examined how internal migration affects vulnerability to poverty in
Tanzania. The study using causal inference methods has suggested that households with at least
one migrant are less vulnerable to poverty.

When we turn our focus to Turkey, we face very few studies examining vulnerability to
poverty. As far as we know, Yemtsov (2001) is the first study that analyzes vulnerability to
poverty in Turkey utilizing Household Income and Consumption Expenditure Survey conducted
in 1987 and 1994. According to him, “being vulnerable to poverty means being close to the
absolute survival minimum” (p. 3). As it is understood from the definition, Yemstov (2001) did
not use the methods mentioned above employed in the vulnerability to poverty analysis. Within
the framework of consumption and income-based approaches, Yemston (2001, p. 49) has
measured several vulnerability figures using various scales. According to consumption and
income-based approaches, vulnerability varies between 14%-61.6% and 28.4%-29.6%,
respectively. Although this study is the first, it fails to eliminate an essential gap due to not
using formal methods applied, especially in vulnerability analysis.

Another study examined the vulnerability to poverty in Turkey is performed by Tekgiic
(2013). That study is the first to examine the vulnerability to poverty in Turkey using the
econometric method in the context of the approaches mentioned above. Tekgili¢ (2013) has
investigated how consuming self-produced foods influence the vulnerability to total basic needs
poverty and vulnerability to food poverty of rural households utilizing the Household Budget
Survey for 2003. In addition, vulnerability levels have been presented calculated for whole
sample and rural/urban distinctions using three thresholds; not vulnerable (if probability < 0.26),

® Only current studies are reviewed here. For a more comprehensive review on empirical studies on
vulnerability to poverty, see Ceriani (2018) and Mahanta and Das (2015).
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moderately vulnerable (if 0.26 < probability < 0.50), and vulnerable (if probability > 0.50).
Tekgiic (2013) suggests that there is no significant difference in vulnerability between the
households consume and do not consume self-produced foods in terms of basic needs poverty.
However, self-producing households are less vulnerable when it comes to food poverty. In poor
rural households that consume self-produced foods, 12% are highly vulnerable to basic needs
poverty, whereas, in other rural poor households, it is 17%. In non-poor rural households, the
relevant rates are 6%. While 8% of poor rural households consuming self-produced products are
highly vulnerable to food poverty, this rate is 29% for other poor rural households. As he
focuses on a single year, Tekgiic (2013) can not say anything about the course of vulnerability
to poverty over time.

3. Methodology

In this study, expected poverty and low expected utility approaches have been adopted to
analyze the vulnerability to poverty in Turkey. The estimation methods proposed by Chaudhuri
et al. (2002) and Ligon and Schechter (2003) have been employed for the first and second
approach, respectively. Detailed information on the estimation methods is given in the
following subsections. All analysis has been carried out using Stata 16.1.

3.1. Vulnerability as Expected Poverty: Chaudhuri et al. (2002)

According to the vulnerability as expected poverty (VEP) approach, vulnerability is
defined as the probability that the welfare (y) of the household i at time t falls below the

poverty line (z) at time t+1. To put it more formally, the vulnerability can be written as
follows;

Vit = Pr(yi,t+1 < Z) (1)

Income, consumption or expenditure can be used as an indicator of welfare. In this study,
per capita disposable household income has been chosen as an indicator of welfare. Although
consumption is widely used as an indicator of welfare in the literature, we decided to utilize the
income here because we think that income is a better indicator of welfare compared to
consumption, based on the fact that consumption also depends on income. To estimate
vulnerability, in other words, probability in Equation 1, Chaudhuri et al. (2002) have estimated
the following equation,

Iny, =x'8+u,, (2)
where 'y, is the per capita disposable household income, X is the observable household

characteristics, S is the vector of parameters to be estimated and u; is the error term represents

the idiosyncratic shocks. The variance of the error terms is heteroscedastic and depends on
covariates. Therefore, the relationship between household characteristics and error variance can
be modelled as follows,

o =Xa )
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Employing three-step feasible generalized least squares method proposed by Amemiya
(1977), we can achieve expected income and variance,

Y, = Xi':é
(4)

A2 rn
O, =X

In Equation 4, &7, =x/& is the consistent estimate of the variance of the idiosyncratic

component of the household income. With this equation, the effect of explanatory variables on
idiosyncratic risk can be revealed.

So, the vulnerability level of the household i can be estimated as follows,

1A

X

V. =Pr(iny, <|nz|xi)=cl{wj, )

where ®(-) is the cumulative distribution function of the standard normal distribution.

A number of assumptions are required for this method to function correctly. First of all, it
is assumed that the dependent variable is distributed log-normal. Second, the method requires a
large sample. Thus, in addition to the households affected negatively by shocks, the possibility
of having the households affected positively will be allowed. Finally, it is assumed that the
households are drawn from the same distribution of changes in the dependent variable
(Hoddinott and Quisumbing, 2003; Kamanou and Morduch, 2002). The most important
advantage of this method is that it allows the use of cross-sectional data. It is also highly
preferred by researchers due to its ease of application. The main drawback of the method is that
only the idiosyncratic shocks are seen as the source of changes in the future income. Ligon and
Schechter (2004) have shown that this method works well if the dependent variable is normally
distributed, and there is no measurement error.

3.2. Vulnerability as Low Expected Utility: Ligon and Schechter (2003)

According to the approach proposed by Ligon and Schechter (2003, p. 96), which derives
its power from the expected utility theory, vulnerability is defined as the difference between the
utility derived from consuming at least as much as certainty-equivalent consumption (z) and
the expected utility of consumption (C). Therefore, households that consume more than or
equal to z will not be considered as vulnerable. Accordingly, the vulnerability of the household
i can be formulated as follows,

V,=U'(2)-EU'(C), (6)

where E stands for expectation operator and U' is the weakly concave utility function. One of
the critical features of this method is its decomposability. Ligon and Schechter (2003) have
decomposed Equation 6 into two parts, poverty and risk, as follows,

V; =[U'(z) -U' (Ec")] +[U' (Ec') ~EU'(c")]

poverty risk

()
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Moreover, the authors have rewritten the risk part in Equation 7 as an aggregate and
idiosyncratic risk.

V; =[U'(z) -U'(Ec')]+[U'(Ec') - EU' (E(c' | X))] +[EU' (E(c' | X)) ~BU'(c")],

poverty aggregate risk idiosyncratic risk

(8)

where X is the vector of aggregate variables. One of the things to be determined at this point is
the structure of the utility function. Ligon and Schechter (2003) assume that the form of the
utility function is U'(c)=(c"")/(l—y), y>0.y is the sensitivity parameter of the utility
function to risk and inequality. Finally, Ligon and Schechter (2003) have achieved the following
equation by rewriting the idiosyncratic risk to take into account the variations in the
unobservable factors and measurement error,

V;, =[U'(Ec)-U"(Ec))]+[U'(Ec') —EU' (E(c; | % ))]+[EU ' (E(c! | X)) —EU ' (E(c/ | X, X)]
+[EU"(E(c; | %, %) —EU'(¢})]

unexplained risk &measurement error

9)

where X is the vector of observed time-varying household characteristics. As can be seen from

Equation 9, this method requires panel data. This is, in a sense, a drawback of approach because
panel data is an exception, especially for underdeveloped and developing countries. The critical
assumption of the method is that the dependent variable must be stationary. That is, the
dependent variable observed at different time points must have the same distribution.
Stationarity assumption will not be a severe problem, at least in studies using short panel data.

4. Data and Empirical Findings
4.1. Data Description

Data used in the study come from the SILC conducted and released by the Turkish
Statistical Institute (TurkStat) since 2006. SILC provides detailed socio-economic and
demographic information about households and individuals, such as income, education,
employment and health status. Compared to other household surveys, SILC is particularly
reliable in terms of income and employment information of individuals. TurkStat does not base
this kind of information on the individuals' statement; instead, it sends the identity information
of individuals to relevant institutions and collects official information. Moreover, SILC is the
only household survey with panel data capability. TurkStat drops 25% of the households every
year and samples new households. Therefore, a household can be followed for a maximum of
four years. In the study, we have utilized the cross-sectional data covering 2006-2017 and panel
data sets covering 2006-2009 and 2014-2017. SILC contains information from the previous year
of its release. For example, the data set released in 2011 contains information from 2010. It is
essential to keep this fact in mind when interpreting the findings. Definitions of the variables
used in the analysis are presented in Table 1.

As emphasized earlier, disposable income has been used as a household welfare indicator.
In order to eliminate the compositional difference between the households and to achieve
equivalent income, disposable income has been divided by the square root of the household
size. In all estimations, the natural logarithm of the income variable is used. We have
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normalized the dependent variable by following Ligon and Schechter (2003) when we consider
the vulnerability as low expected utility. Thus, in the absence of vulnerability, the average
equivalent disposable income will be equal to one. Following previous studies (Ceriani, 2018;
Mahanta and Das, 2015), we have selected two groups of explanatory variables one is
associated with the household head, and other is associated with household conditions. The first
group includes sex, age, educational level, marital status, employment status and health status of
household head, which we use to control unobserved individual effects. The second group
consists of household size, dependency ratio, environmental issues and crime and violence. The
relationship between these variables and vulnerability to poverty can be explained as follows.

We will start with the variables in the first group; variables associated with the household
head. In poverty literature, the fact that the household head is a woman is seen as a factor that
exposes the household to the risk of poverty. However, this is especially true for countries with
very low average incomes. Such an effect is expected due to the low socio-economic status of
women (actually, the main reason is the low schooling rate of girls). In fact, from this point, we
reach another critical variable; education level of the household head. Since it is expected that
the educated household head will have higher income, and this income will be more stable, it is
expected that the increase in education level will decrease the vulnerability to poverty. The
impact of marital status on vulnerability to poverty is somewhat uncertain. However, we can say
the following in general. Married individuals may be more resistant to poverty with the
possibility of having employed spouses and the support of their families, even though they are
under more financial burden. Widowed or divorced individuals are more vulnerable to poverty,
especially if they are low-educated and unemployed. Regardless of marital status, households
with an employed household head will be less vulnerable to poverty. Therefore, in our opinion,
the employment status of the household leader is one of the most critical variables. The last
variable associated with the household head and at least as important as the previous factor,
which actually might cause it, is the household head's health status. Chronically ill household
leaders are more likely to be unemployed or earn a low income. Similar risk exists for the
situation in which unexpected health problem occurs.

Now we turn our focus to explanatory variables related to household conditions. The
dependency ratio, which is the ratio of the number of household members under the age of
fifteen and over the age of sixty-five in the total household members, affects the vulnerability to
poverty, primarily through the working conditions channel. Individuals under the age of fifteen
are prohibited from working. Therefore, these individuals are financially dependent on their
parents. The increase in the number of household members in the relevant age group decreases
the per capita household income, and this increases the risk of the household being subjected to
poverty. A similar process applies to individuals over the age of sixty-five. These individuals
have to work for a lower wage if they are not retired due to the loss of physical and mental
strength. Variables that provide information about whether the household is in an environment
where there is environmental pollution, crime and violence enable the control of many
unobservable factors related to the household. The industrialization has brought environmental
pollution as well as job opportunities. For this reason, it can be expected that the environmental
pollution variable will reduce the vulnerability to poverty since the regions with high
environmental pollution will be industrialized regions in a sense. The living environment where
crime and violence are intense is generally located in the regions with low socio-economic
status. Therefore, it can be expected that living in such an environment will increase the risk of
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vulnerability to poverty. Since the question of the last two variables was not asked in the panel
data, these variables were not included in the Ligon and Schechter (2003) approach.

4.2. Empirical Findings

We would like to begin presenting estimation results obtained using from the method proposed
by Chaudhuri et al. (2002) which consider vulnerability as expected poverty. Estimations are
presented in Table 2 for selected years and pooled data. Generally speaking, the coefficients
have the expected signs, except for some variables. We will focus mainly on the pooled
estimation. Compared to the basic categories, the coefficients of both education and marital
status variables are positive and increasing. This situation is at least expected for the education
variable. Among the variables related to the household, the variable that has the opposite sign
with expectation is environmental pollution. It is seen that the increase in pollution positively
affects household income. The fact that environmental pollution occurs primarily in
industrialized cities may be an explanation of why the sign of this variable may be positive. The
effects of the explanatory variables on the variance (idiosyncratic shock) are generally
statistically significant.

Table 1. Variables Used in the Analysis

Dependent Variable

Name Variable Type Description
Disposable household income is divided by the square root of
Log(income) Continous the household size. Hence, the equivalent disposable household

income has been obtained.

Explanatory Variables

Name Variable Type Description
Variables Associated with Household Head
Sex Dummy =1 if the head is female.
Age Ordered 15-19, 20-24, ..., 65+
. The last completed education level of the household head.
Education Level Ordered Recoded as the dummy variable. lliterate/not educated is the
Marital Status Multinomial Recodded as a dummy variable. Single is the base category.
Employment . . = 1 if unemployed, seasonal worker, old/disabled/deactivated or
Multinomial -
Status housekeeper, 0 otherwise.
Health Status Ordered = 1 if bad or very bad, 0 otherwise.
Variables Associated with Household Conditions
Household Size Count The number of people lives in the same household.
Dependency Continous The ratio of the number of household members younger than 15
ratio and older than 65 years old to the total household size.
Environmental =1 if there is air pollution, environmental pollution or other
. Dummy . - L. . .
issues environmental problems in the living environment, 0 otherwise.
Crime and =1 if crime and violence are encountered intensely in the living
. Dummy .
Violence environment.

Source: Own elaboration.
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Although the estimates presented in Table 2 say something about income and
idiosyncratic shock generation process, and hence about vulnerability, it cannot provide us with
a summary vulnerability value. That is, Table 2 cannot tell us what percentage of households are
vulnerable. We can obtain the desired vulnerability rates using the expected vulnerability values
obtained through Equation 5. In the literature, it is generally accepted that households with
vulnerability value below 0.5 are defined as vulnerable. Following Tekgii¢ (2013), we will use
three thresholds to determine whether a household vulnerable or not. We will consider the
household as not vulnerable if its the estimated vulnerability score is less than 0.26, as
moderately vulnerable if its score between 0.26 and 0.5, and as vulnerable if its score higher
than 0.5. The regional results obtained by using the relevant thresholds are given in Table 3. The
table shows very clearly that the vulnerability rate increases going from the East to the west of
Turkey. Once again, when we focus solely on the results from pooled data, we see that
vulnerability is very low as 1%, while the lowest vulnerability in Eastern Anatolia is 33%.
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2006 2011 2017 Pooled
Variance Log (income) Variance . Log Variance . Log Variance . Log

(income) (income) (income)

Household size -0.010 -0.079 0.001 -0.051 0.001 -0.013 0.008 -0.055
(0.010) (0.010)** (0.007) (0.006)** (0.007) (0.007) (0.002)**  (0.002)**

Household size? 0.001 0.004 0.000 0.002 0.000 -0.001 -0.000 0.002
(0.001) (0.001)** (0.001) (0.000)** (0.001) (0.001) (0.000) (0.000)**

Sex of Head (Female) 0.025 0.150 0.002 0.171 -0.020 0.116 -0.001 0.197
(0.028) (0.028)** (0.020) (0.020)** (0.015) (0.014)** (0.006) (0.006)**

Basic 0.016 0.279 0.034 0.266 -0.002 0.220 -0.014 0.289
(0.017) (0.017)** (0.014)*  (0.014)** (0.012) (0.012)**  (0.005)**  (0.005)**

Education High 0.025 0.680 0.042 0.597 0.033 0.492 0.016 0.686
of Head School (0.022) (0.022)** (0.018)*  (0.018)**  (0.015)*  (0.015)**  (0.006)*  (0.006)**

University 0.029 1.087 0.098 1.096 0.081 0.961 0.047 1.143
(0.025) (0.025)** (0.020)**  (0.020)**  (0.016)** (0.015)**  (0.007)**  (0.006)**

_ Married -0.054 -0.029 -0.083 0.075 -0.021 0.094 0.079 0.071
Marital (0.037) (0.037) (0.029)**  (0.027)** (0.023) (0.021)**  (0.005)**  (0.005)**

Status Other -0.034 0.013 -0.085 0.076 -0.023 0.146 0.057 0.096
(0.043) (0.043) (0.032)**  (0.031)* (0.025) (0.023)**  (0.008)**  (0.007)**

Employment Status 0.012 -0.349 0.031 -0.268 0.033 -0.286 0.025 -0.299
(0.018) (0.018)** (0.015)*  (0.015)**  (0.013)*  (0.012)**  (0.005)**  (0.005)**

Health Status -0.006 -0.163 0.017 -0.150 -0.011 -0.115 -0.001 -0.189
(0.015) (0.016)** (0.013) (0.013)** (0.012) (0.011)** (0.005) (0.004)**

Dependency Ratio -0.036 -0.441 -0.020 -0.469 -0.029 -0.478 -0.065 -0.476
(0.028) (0.029)** (0.022) (0.022)** (0.018) (0.017)**  (0.008)**  (0.007)**

Environment: -0.018 0.086 -0.013 0.007 -0.023 0.010 -0.037 0.016
Pollution (0.014) (0.014)** (0.010) (0.010) (0.009)* (0.009) (0.004)**  (0.003)**

Environment: -0.013 0.078 -0.048 -0.022 0.022 -0.008 0.002 -0.047
Violence (0.015) (0.016)** (0.014)** (0.015) (0.015) (0.013) (0.005) (0.005)**

Region Yes Yes Yes Yes Yes Yes Yes Yes

Year - - - - - - - Yes

R? 0.26 0.43 0.01 0.42 0.01 0.38 0.01 0.36
N 10,919 10,919 15,024 15,024 22,869 22,869 200,218 200,218

Notes: The age of the household leader is not included in the table due to the shortage of space. It can be sent upon request. Robust standard errors are in parentheses.
*, ** _significant at the 5% and 1% level, respectively.
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Table 3. Percentage of Vulnerable Household Across Regions, 2006-2017

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

NV 977 986 98 96 97 96.7 95 97 96 95 95 95 90
= MV 22 13 16 3 2 3 4 26 36 48 4 4.5 9
\Y 01 01 04 1 1 0.3 1 04 04 0.2 1 0.5 1

NV 81 71 70 67 62 66 66 76 77 70 76 80 60

% MV 16 26 27 29 33 32 30 22 20 25 20 19 35
\Y 5 3 3 4 5 2 4 2 3 5 4 1 5
S NV 84 79 78 79 76 77 77 80 80 77 76 78 68
:’.)-, MV 15 20 20 18 22 21 21 19 17 21 22 20 29
< \Y 4 1 2 3 2 2 2 1 3 2 2 2 3
NV 94 90 93 82 82 83 83 87 86 90 88 90 79
E MV 5 97 69 16 16 15 15 12 13 83 11 9 19
\Y% 1 .3 1 2 2 2 2 1 1 1.7 1 1 2
< NV 87 84 78 84 84 80 82 80 85 84 87 83 75
= MV 11 14 20 14 15 19 17 19 14 14 12 15 22
\Y 3 1 2 2 1 1 1 1 1 2 1 2 3
NV 50 39 55 56 63 57 56 57 56 57 60 63 50
= MV 39 45 34 35 31 36 36 36 33 33 32 30 38
\Y 11 16 11 9 6 7 8 7 11 10 8 7 12
NV 74 61 53 53 56 60 65 67 64 66 60 71 52
ZE) MV 22 34 38 37 34 33 31 29 31 29 33 24 39
\Y% 4 5 9 10 10 7 4 4 5 5 7 5 9
o« NV 56 58 56 54 56 69 70 74 75 72 71 81 62
g MV 37 36 35 38 35 26 28 23 22 24 25 17 33
\Y 7 6 9 8 9 5 2 3 3 4 4 2 5
»n NV 81 74 71 65 63 68 68 78 78 74 75 77 54
@ MV 17 23 26 30 32 28 26 20 20 23 23 17 35
\ 2 3 3 5 5 4 6 2 2 3 2 6 11
NV 40 37 31 29 34 34 32 29 33 39 50 48 29
<Zt MV 36 43 41 35 34 33 31 39 44 40 34 36 38
\ 24 20 28 36 32 33 37 32 23 21 16 16 33
<« NV 3 31 40 32 38 32 26 28 31 32 36 38 30
EJ) MV 35 34 28 26 24 32 35 36 37 36 38 35 32

\Y 28 3 32 42 38 36 39 36 32 32 26 27 38

NV 14 10 12 11 17 14 14 16 24 20 21 23 16
f,‘:) MV 27 24 28 25 26 24 24 30 34 35 33 34 31
\Y 59 66 60 64 57 62 62 54 42 45 46 43 53

Source: Own elaboration.

I: Istanbul, WM: West Marmara, EM: East Marmara, WA: West Anatolia, M: Mediterranean, CA:
Central Anatolia, WBA: West Black Sea, EBS: East Black Sea, NA: Northeast Anatolia, CEA: Central
East Anatolia, SA: Southeast Anatolia. NV: Not Vulnerable, MV: Moderately Vulnerable, V: Vulnerable.

Increasing vulnerability as we go from the west to the East of the country is, in a sense,
within expectations and not surprising. The most important reason for this is that the economy is
heavily based on agriculture in the East, especially for Southeast Anatolia. At this point, the
relationship between agriculture and vulnerability operates through two channels. First of all,
the dependency of agriculture on weather conditions does not make continuous, more
importantly stable, income possible. Income volatility between harvest periods significantly
affects the risk of household poverty in the next period. Another critical factor is the seasonal
worker reality. Household income will have an unstable structure as individuals can only work
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in certain seasons. In order to reduce vulnerability, policies need to be developed to ensure that
farmers and workers in the agricultural sector have a regular income.

We have also estimated the logit equation to reveal the impact of vulnerability on
poverty. 60% of the median income that is frequently used in the literature to determine whether
a household is poor or not is used as the poverty line. Since the coefficients of the logit model
cannot be used directly in the interpretation, the average marginal effects have been calculated.
Relevant marginal effects are given in Figure 1, with 95% confidence intervals. The impact of
vulnerability on the probability of being poor has been realized within the expectation; an
increase of 1% in vulnerability increases the probability of being poor 4.6% on average. It can
be surprising that gender reduces the likelihood of being poor because it identifies the female
household leader. However, the sign of gender alone is positive. Interaction variables created
between gender and marital and employment status are included in the model to explore the
possible reasons for this finding. Being unemployed/elderly/unable to work or having to deal
with housework, regardless of gender, increases the likelihood of being poor, as would be
expected. Since the marginal effects show the average effect, it is thought that the related sign
change is caused by the interaction variables created with the marital status.

Figure 1. Average Marginal Effects of the Explanatory Variables on the Probability of
Being Poor, with %695 Confidence Intervals

vul: vulnerability, h_size: household size, h_size2: square of household size, edu_b: basic
education, edu_hs: higher education, dep: dependency ratio.

The findings obtained from the second method proposed by Ligon and Schechter (2003)
are provided in Table 4 and Table 5 for the periods 2006-2009 and 2014-2017, respectively. The
tables also show the effects of explanatory variables on vulnerability and its components.
According to Table 4, the average household's utility is 49% less than the utility it would have if
resources would be distributed to eliminate all income inequality and risk. The most significant
share among the components of vulnerability is poverty and then the unexplained risk. Just like
the results from the previous estimate, the employment and health status of the household
leader, and the dependency rate are the most critical factors influencing vulnerability.
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Table 4. Vulnerability as Low Expected Utility, 2006-2009

Aggregate Idiosyncratic Unexplained

Vulnerability Poverty

apaerse L BB B
(.0205) (.0186) : : :
(.001) (.0002) (.0024)
ool s 0781 0736 .0006™* 00009 0037%
(.0203) (0195  (.0001) (.00007) (.0018)
Household size? 0024 -0023 onogee  ~000008* - 00005**
(.0022) (0021) ooy (.000004) (.0001)
275 _260%%  -0020%*  -001 -0031
Sexof Head (Female) 1764 (0719)  (.0004) (.0007) (.0074)
Education of Head
Basic - 430% LA21RF Q033%% 0004* - 0147%*
(.0418) (0392)  (.0003) (.0001) (.0035)
High School -.800% S772%% -0068** .0005* ©0313%*
(.0484) (0469)  (.0005) (.0001) (.0048)
University 110w L05%* -0106%*%  .0006% - 0564%*
(.0561) (0515)  (.0007) (.0001) (.0042)
Marital Status
Marriod 0697 0738 0006 0007 0054
(.0695) (0654)  (.0005) (.0002) (.0091)
Other 0253 0427 0005 200003 -0178
(.0978) (0981)  (.0006) (.0002) (0122)
Employment Stats 497+ 463+ 003%* 0036% 02717
(.0474) (0459)  (.0003) (.0008) (.0041)
ettt Status 16% 1524+ 0013** 0013* 0055
(.0357) (0346)  (.0002) (.0006) (.0029)
Dependency Ratio 7365+ 7075 0055%* 0001 0233%
(.0683) (0637)  (.0006) (.0002) (.0052)
N 2.387 2.387 2387 2,387 2,387

Notes: Robust standard errors are in parenthesis (1000 replications). We take y =2.
*, ** _sjgnificant at the 5% and 1% level, respectively.

The vulnerability has increased from 2014 through 2017, as shown in Table 5. The
average household's utility is 55% lower than it would be. Although poverty is still the most
critical component, its weight in total has decreased. On the other hand, the share of
unexplained risk has increased. We think that an important reason why the unexplained risk has
high and significant parameters in both periods is that the region variable is not included in the
models. Region information provided for cross-section data is not available for panel data.
Besides, environmental pollution and crime variables presented for horizontal cross-section data
are not included in the panel data. The power of these variables to control unobservable effects
could not be exploited at this point in the analysis. As the mean marginal effect of the gender
variable is negative in Figure 1, the sign of the gender variable is negative here as well. The
reason for this happening here is similar to the reason mentioned earlier. Recall that the income
variable has been normalized. Therefore, the time average of the explanatory variables has been
used in the estimations. As a result, panel data has been transformed into cross-sectional data,
and the average effects of explanatory variables have emerged. As the education level of the
household leader increases, the fragility decreases. Compared to the uneducated or illiterate
household leader, the households where the household leader is a university graduate are, on
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average, 112% and 45% less vulnerable in the periods of 2006-2009 and 2014-2017,
respectively. Single household leaders have less vulnerability than other household leaders.

Table 5. Vulnerability as Low Expected Utility, 2014-2017

vulnerability Poverty Aqqr_eﬁate Idiosv_nckratic Unexplakined
BEOL**  .3149%* Risk Risk Risk
(.0096) (.0087) .0166 .0243 .1942
(.001) (.001) (.0029)
Household size -.0029 -.0167 -.0001 .0017** .0121**
(.0107) (.0095) (.00008) (.0003) (.0016)
Household size’ -.0004 -.0002 .0000001 -.00004** -.0001*
(.0003) (.0002) (.000002) (.00001) (.00005)
Sex of Head (Female) -.138** -127** -.0008** -.0003 -.0098*
(.0345) (.0314) (.0002) (.0015) (.0049)
Education of Head
Basic -131** -.115** -.0008** -.0006 -.0143**
(.0225) (.0213) (.0002) (.0015) (.0033)
High School -.265** -.23%* -.002** -.0015 -.0315**
(.025) (.0229) (.0002) (.0014) (.0038)
University - 451** -.387** -.004** -.0033* -.0567**
(.0255) (.0229) (.0002) (.0014) (.004)
Marital Status
Married .0142 .0117 .00008 -.0005 .003
(.0321) (.0291) (.0002) (.0023) (.006)
Other .0628 .0658 .0006* -.004 .0005
(.0393) (.0368) (.0003) (.003) (.007)
Employment Status .329** 311** .0019** .0269** -.0105*
(.0433) (.0408) (.0002) (.002) (.0049)
Health Status 14%* 119** .001** .0348** -.015**
(.0260) (.0255) (.0002) (.0022) (.0039)
Dependency Ratio .349** .342** .0028** -.0023 .007
(.0352) (.0311) (.0003) (.0021) (.0043)
N 5,075 5,075 5,075 5,075 5,075

Notes: Robust standard errors are in parenthesis (1000 replications). We take y =2.
*, ** _sjignificant at the 5% and 1% level, respectively.

5. Conclusion

Like other emerging countries, Turkey is also developing policies to reduce poverty for
many years. However, the studies that the source of the policy development process of Turkey
have intensely adopted ex-post approaches. The ex-post approach of traditional poverty analysis
is inadequate in developing preventive policies, as it reveals the causes of poverty after
households fall into poverty. The main thing is to reduce or eliminate the likelihood of
households falling into poverty before it occurs. In this regard, we have analyzed the
vulnerability to poverty in Turkey from the ex-ante point of view to demonstrate the percentage
of the vulnerable households and the determinants of vulnerability using cross-sectional and
panel data. We have utilized two approaches: vulnerability as expected poverty (VEP) and
vulnerability as the low expected utility (VEU).

According to the VEP approach used cross-sectional data, vulnerability to poverty in
Turkey has decreased between 2006 and 2017. However, regional findings reveal a remarkable
difference between East and west. While the rate of vulnerable households in the west of the
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country decreases up to 1%, the smallest value seen in the East is 33%. The VEU approach, on
the other hand, has revealed that the utility of an average household is about 50% less than it
should be due to inequality and risk. This finding makes it clear that inequality should not be
ignored when tackling poverty. However, in the mainstream approach, it is claimed that
inequality can be neglected while the "main" issue is claimed to be poverty. According to both
approaches, the most important factors affecting the risk of households falling into poverty in
the future are the education level, employment and health status of the household leader. In
addition, the marital status of the household leader also has a significant effect on idiosyncratic
risk; compared to the single household leader, other household leaders have a higher
vulnerability to poverty. Moreover, according to the logit model, in which the determinants of
vulnerability to poverty are estimated, the explanatory power of the variables used in the
analysis is once again revealed. Education significantly reduces the probability of being
vulnerable to poverty, while the dependency ratio, unemployment and poor health of the
household head significantly increase the probability of being vulnerable to poverty. It is
thought that policies taking these points into consideration will have significant effects on future
poverty.

225



Ekonomi, Politika & Finans Arastirmalar1 Dergisi, 2020, 5(2): 210-227
Journal of Research in Economics, Politics & Finance, 2020, 5(2): 210-227

Kaynakc¢a

Alwang, J., Siegel, P. B. and Jorgensen, S. L. (2001). Vulnerability: A view from different disciplines
(The World Bank Social Protection Discussion Paper Series No. 0115). Retrieved from
https://econpapers.repec.org/

Amemiya, T. (1977). The maximum likelihood and the nonlinear three-stage least squares estimator in the
general  nonlinear simultaneous equation model. Econometrica, 45(4), 955-968.
https://doi.org/10.2307/1912684

Angelillo, N. (2014). Vulnerability to poverty in China: A subjective poverty line approach. Journal of
Chinese Economic and Business Studies, 12(4), 315-331.
https://doi.org/10.1080/14765284.2014.952512

Bane, M. J. and Ellwood, D. T. (1986). Slipping into and out of poverty: The dynamics of spells. The
Journal of Human Resources, 21(1), 1-23. https://doi.org/10.2307/145955

Banerjee, A. and Newman, A. F. (1994). Poverty, incentives, and development. The American Economic
Review, 84(2), 211-215. Retrieved from www.jstor.org/

Ceriani, L. (2018). Vulnerability to poverty: Empirical findings. In C. D’ Ambrosio (Eds.), Handbook of
research on economic and social well-being (pp. 284-299). Edward Elgar Publishing.
https://doi.org/10.4337/9781781953716.00017

Chaudhuri, S. (2003). Assessing vulnerability to poverty: Concepts, empirical methods and illustrative
examples (CDE Working Paper). Retrieved from http://www.econdse.org/

Chaudhuri, S., Jalan, J. and Suryahadi, A. (2002). Assessing household vulnerability to poverty from
cross-sectional data: A methodology and estimates from Indonesia (Department of Economics
Discussion Paper No. 0102-52). Retrieved from https://doi.org/10.7916/D85149GF

Demissie, B. S. and Kasie, T. A. (2017). Rural households’ vulnerability to poverty in Ethiopia. Journal
of Poverty, 21(6), 528-542. https://doi.org/10.1080/10875549.2017.1348425

Fujii, T. (2016). Concepts and measurement of vulnerability to poverty and other issues: A review of
literature (ADBI Working Paper No. 611). Retrieved from https://www.adb.org/publications/

Gallardo, M. (2018). Identifying vulnerability to poverty: A critical survey. Journal of Economic Surveys,
32(4), 1074-1105. https://doi.org/10.1111/joes.12216

Hoddinott, J. and Quisumbing, A. (2003). Methods for microeconometric risk and vulnerability
assessments (The World Bank Social Protection Discussion Paper No. 29138). Retrieved from
https://doi.org/10.1057/9780230274129 4

Kamanou, G. and Morduch, J. (2002). Measuring vulnerability to poverty (WIDER Discussion Paper No.
2002/58). Retrieved from https://www.econstor.eu/

Klasen, S. and Waibel, H. (2013). Vulnerability to poverty. London: Palgrave Macmillan.

Ligon, E. and Schechter, L. (2003). Measuring vulnerability. The Economic Journal, 113(486), 95-102.
https://doi.org/10.1111/1468-0297.00117

Ligon, E. and Schechter, L. (2004). Evaluating different approaches to estimating vulnerability (Social
Protection Discussion Paper No. 0410). Retrieved from https://doi.org/10.2139/ssrn.1776646

Mahanta, R. and Das, D. (2015). Vulnerability to poverty: A survey (Sam Houston State University,
Department of Economics and International Business Working Papers 1504). Retrieved from
https://doi.org/10.2139/ssrn.2621859

Mina, C. D. and Imai, K. S. (2017). Estimation of vulnerability to poverty using a multilevel longitudinal
model: Evidence from the Philippines. The Journal of Development Studies, 53(12), 2118-2144.
https://doi.org/10.1080/00220388.2016.1265942

Morduch, J. (1994). Poverty and vulnerability. The American Economic Review, 84(2), 221-225.
Retrieved from http://www.jstor.org

226



O. Limanli, “Vulnerability to Poverty in Turkey”

Pietrelli, R. and Scaramozzino, P. (2019). Internal migration and vulnerability to poverty in Tanzania.
Population and Development Review, 45(3), 525-547. https://doi.org/10.1111/padr.12247

Ravallion, M. (1988). Expected poverty under risk-induced welfare variability. The Economic Journal,
98(393), 1171-1182. https://doi.org/10.2307/2233725

Sen, A. (1976). Poverty: An ordinal approach to measurement. Econometrica, 44(2), 219-231.
https://doi.org/10.2307/1912718

Tekgiig, H. (2013). Self-produced food and vulnerability to poverty in Turkey. METU Studies in
Development, 40(3), 493-523. Retrieved from http://www2.feas.metu.edu.tr/metusd/ojs/

Tigre, G. (2019). Vulnerability to poverty in Ethiopia. In P. Nilsson and A. Heshmati (Eds.), Efficiency,
equity and well-being in selected African countries (pp. 69-96). Springer.
https://doi.org/10.1007/978-3-030-11419-0_4

Yaqub, S. (2000). Poverty dynamics in developing countries (Development Bibliography No. 16).
Retrieved from http://www.ophi.org.uk/

Yemtsov, R. (2001). Living standards and economic vulnerability in Turkey between 1987 and 1994 (IZA
Discussion Paper No. 253). Retrieved from https://papers.ssrn.com/

227



