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Abstract 

 

This paper tests the empirical validity of consumption risk-sharing hypothesis across urban and rural 

regions in Turkey. For this purpose, I analyze twelve consecutive waves of the TURKSTAT Household Budget 

Surveys from 2003 to 2014 and prepare a pseudo-panel data set for birth-year cohorts following Deaton (1985). 

There are three important findings of this paper. First, our empirical analysis shows that there is imperfect 

consumption risk-sharing between birth-year cohorts in Turkey. We observe that the growth of cohort consumption 

is positively and significantly associated with both the growth of cohort income and the growth of aggregate 

consumption. Second, the need for risk-sharing is analyzed using the variance of the growth of cohort consumption 

as a proxy variable for future labor income uncertainty. Empirical findings reveal that urban households and mature 

working-age households are more sensitive to future labor income uncertainty. Finally, cohorts would have 

sacrificed modest amounts to insure their consumption. 
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I. Introduction 

 

This paper tests the validity of consumption risk-sharing hypothesis across urban and rural regions 

in Turkey. Consumption risk-sharing is to pool resources with family and friends, with neighbors or with 

other individuals through private or government insurance schemes or through participation in financial 

markets (Deaton, 1997 and Fafchamps, 2011). Consumption risk-sharing can also occur internationally. 

At this point, we must point out that consumption risk-sharing and consumption smoothing are different 

from each other. According to the Permanent Income Theory households allocate their consumption to life 

periods evenly to maximize utility from consumption with respect to their budget constraint (Friedman, 

1957 and Modigliani, 1986). Thus, they save for a rainy day and rely only on their own savings. However, 

consumption risk-sharing hypothesis proposes that households share resources with local or international 

community to smooth consumption. Previous empirical research suggests that households use their own 

wealth and depend on income transfers from the rest of society simultaneously, which is considered as 

imperfect risk-sharing in the literature. In this case, the growth of consumption will be dependent both on 

the growth of aggregate income and the growth of own current income (Deaton and Paxson, 1994; 

Hayashi et al., 1996; Kalemli-Ozcan et al., 2003). 

Households have only a few options to protect themselves against negative income shocks. They 

generally increase their saving ratio and accumulate financial assets as precautionary savings to safeguard 

themselves against future labor income uncertainty (Browning and Lusardi, 1996; Banks et al., 2001; 

Benito, 2006; Attanasio and Weber, 2010). However, we observe that low income households are unable 

to raise their savings further because of the high share of compulsory consumption expenditures i.e. food, 

transportation and housing in their budget. Therefore, households are forced to engage in either income 

smoothing or in consumption risk-sharing in the absence of consumption smoothing.1 At this point, we 

must underline that consumption risk-sharing and income smoothing are also different from each other. 

                                                           
1 “In a model, like this one, in which markets for risk pooling are incomplete, people will engage in precautionary savings, over-accumulating 
capital in the effort to self-insure.” (Lucas, 2003; pg. 9) 
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First, households might try to smooth income by raising their income sources such as holding additional 

jobs and increasing the number of income-earners within family. Second, social networks such as friends 

and relatives and also charities could provide support either by lending money or making donations, which 

can be considered as consumption risk-sharing. 

We utilize twelve consecutive waves of the Turkish Statistical Institute (TURKSTAT) Household 

Budget Surveys (HBS) from 2003 to 2014, which include global financial crisis period. The TURKSTAT 

HBS are repeated cross-sectional surveys, which provide detailed data on household disposable income 

and consumption expenditures. They also provide extensive information about age structure, labor force 

participation preferences and education levels of family members, but they do not have a panel dimension. 

For that reason, we prepare a pseudo-panel data set following Deaton (1985) using birth-year cohorts in 

which families are grouped into cohorts with respect to the birth year of their household heads.  

Empirical analysis in this paper reveals that there is imperfect risk-sharing between cohorts in 

Turkey, which is consistent with extensive international evidence from developing countries and advanced 

economies on this topic (Townsend, 1994 and 1995; Hayashi et al., 1996; Deaton, 1997; Storesletten et 

al., 2004; Hara et al., 2007, Duygan-Bump, 2006; Xu, 2008; Mian, Rao and Sufi, 2013). To the best of my 

knowledge, this topic has been investigated for the Turkish economy previously only by Duygan-Bump 

(2006), who analyzed the TURKSTAT 1994 Household Income and Consumer Expenditures Survey, 

which was prepared during the 1994 financial crisis in Turkey. 

There are three important empirical findings of this paper. First, we observe that the growth of 

cohort consumption is positively and significantly related to both the growth of cohort income and the 

growth of aggregate consumption. The relationship between the growth of cohort consumption and the 

growth of aggregate consumption is stronger for older cohorts, who fall into the retiree category. Second, 

the need for risk-sharing in the presence of uncertainty is analyzed using the variance of the growth of 

cohort consumption as a proxy variable for future labor income uncertainty. Empirical findings reveal that 

urban households and mature working-age households, who are between 38 and 58 years old, are more 
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sensitive to future labor income uncertainty. Finally, cohorts would pay modest sums to insure their 

consumption.  

We implement the approach developed by Lucas (2003) to estimate the welfare gains of cohorts 

from consumption insurance. Our empirical analysis reveals that cohorts could sacrifice 0.53 percent of 

their consumption if we assume that the coefficient of relative risk-aversion equals to two. Cohorts living 

in rural and urban regions would sacrifice 1 percent and 0.45 percent of their consumption, respectively. 

However, there is a high degree of heterogeneity in the approximated welfare gains between cohorts. The 

Turkish economy realized positive growth rates in the period of analysis and as a result of that younger 

generations have steeper consumption profiles than older generations, which raises the variance of their 

consumption. In this paper, we use the variance of the growth of cohort consumption and the variance of 

the growth of cohort income as proxy variables for future labor income uncertainty. However, we must 

highlight that our purpose is not to measure the coefficient of relative risk aversion.2 Instead, our aim is to 

augment the consumption risk-sharing hypothesis with the variance of the growth of cohort consumption 

to gain more information about household behavior as in Terada-Hagiwara (2012).  

The outline of the paper is as follows: Section II discusses theoretical background. Section III 

presents a descriptive analysis of the TURKSTAT HBS and the econometric results. Finally, section IV 

concludes this empirical paper with a brief summary of empirical findings. 

 

II.  Theoretical Background 

II.1 – Consumption Risk-Sharing  

 

Consumption risk-sharing is pooling resources domestically between friends and neighbors or 

internationally among countries in order to smooth consumption. Hence, consumption risk-sharing is a 

                                                           
2 Please see Attanasio and Low (2004) for a theoretical discussion on this issue.  



4 

 

form of consumption insurance, which decreases the volatility of consumption and raises social welfare. If 

individual consumption is dependent on only aggregate income rather than individual income, then it is 

defined as efficient risk-sharing. In this case, aggregate resources are shared among all economic agents. 

Thus, individuals do not need to save for precautionary purposes. However, if individual consumption is 

determined by both aggregate and individual resources, then it is considered as imperfect risk-sharing. 

For a better understanding of the theory of consumption risk-sharing, let us assume that in a 

closed economy there are N households with a variable and uncertain income stream, ���, which depends 

on the state of the world, s, following Deaton (1997) and Fafchamps (2011). Consumption is denoted by 

��� and individuals, who live infinitely, discount expected utility from consumption with a common and 

constant factor, β. The inter-temporal expected utility of the individual i from consumption is formally 

expressed in equation (1), where �����	 is the probability of the state of the world �� at time t.  

 


� = ∑ ������ ∑ �����	����������	�����                 (1) 

 

There are no assets in this closed economy model. The set of Pareto efficient allocation conditions 

is found by solving the social planner’s optimization problem (2), which is subject to the budget constraint 

for all possible welfare weights, ��. We assume that the sum of all weights equal to unity, ∑ ������ = 1. 

 

���∑ ���
��� ∑ ������ ∑ �����	����������	�����  subject to 

∑ �������	� ≤ ∑ �������	�   ∀ 	�"#	∀$               (2) 
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If the Lagrange multiplier associated with each budget constraint is denoted by λ����	, then the 

first order conditions will receive the form, which is shown by equation (3). 

 

�����%�	:			���������	��′��������	� − λ����	 = 0               (3) 

 

Thus, we acquire the following set of conditions for Pareto efficiency, since λ����	 is the same for 

all individuals in every state of the world, as shown in equation (4). However, this is an interior solution.  

 

)*
)+ = ,+′�-	

,+′�-	
= ,+′�-′	

,+′�-′	
 ∀�	�"#	�., ∀0	�"#	∀1               (4) 

 

The first order conditions indicate that the ratio of consumption will be the same across all states 

of nature and over time. Hence, risk-sharing does not have to be egalitarian. If an individual’s welfare 

weight is greater than another individual’s welfare weight, then the former individual’s consumption will 

also be larger than that of the latter individual 2�� > �� 	⇒	�� > ��4. Instead, prefect risk-sharing implies 

that the distribution of welfare in society will remain unchanged. Moreover, these set of conditions can be 

written with a Constant Relative Risk Aversion (CRRA) type of utility function, where ρ is the coefficient 

of relative risk aversion (5). We assume that the utility function is separable over time and goods.  

 

��5	 = 6789
�:; 	�"#	� ′�5	 = 5:; = <�6=

;
  

)*
)+ = >?@

*�-	
?@+�-	

A
;
= >?@BC

* �-′	
?@BC+ �-′	A

;
 ∀�	�"#	�., ∀$	�"#	∀D, ∀0	�"#	∀1            (5) 
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The Lagrange multiplier λ����	, which enters the first order condition depends only on aggregate 

income ∑ �������	� . As a result, the growth of individual consumption ��� in state ��%�	 should rely only on 

the growth of aggregate income (6). However, if the growth of individual consumption is also dependent 

on the growth of individual income, then this will suggest that there is imperfect risk-sharing in society. 

 

E"��F�
� − E"��� = �

; �G2E"λ����F�	 − E"λ����	4� + I��              (6) 

 

The empirical validity of the theory of consumption risk-sharing can be verified by regressing the 

growth of individual consumption on the growth of aggregate income, ��J, or aggregate consumption, ��J, 

and also on the growth of individual income, ���, as shown by equation (7). The regression coefficient γ in 

front of the growth of aggregate income reveals the degree of risk pooling, while the regression coefficient 

ϑ attributed to the growth of individual income shows the amount of consumption smoothing against 

income shocks; where (γ = 1) and (ϑ = 0) would imply efficient (perfect) risk-sharing. Moreover, taking 

first-differences of the variables helps to control for unobserved household heterogeneity.3 

 

∆E"��F�
� = L + M∆E"��F�J + N∆E"��F�

� + �O�
� + P��              (7) 

 

We introduce the variance of the growth of cohort consumption Q�R2ΔE"���4 or the variance of the 

growth of cohort income Q�R2ΔE"���4 alternately into the equations as proxy variables for future labor 

                                                           
3 See Deaton (1997) Chapter 6 – Section 4 for more information about the derivation of the cohort consumption growth equation.  
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income uncertainty as shown in equation (8). Finally, Z denotes demographic variables such as household 

size, gender, home-ownership and university education in equations (7) and (8).4 

 

∆E"��� = L + M∆E"��J + N∆E"��� + TQ�R2ΔE"���4 + �O�
� + U�

�             (8) 

 

II.2 – Welfare Gains  

 

We follow Lucas (2003) closely in order to measure households’ welfare gains from consumption 

risk-sharing. We assume that there are two different levels of consumption related to two different public 

policies. The first level of consumption, A, provides consumption utility of ���V	 and the second level, B, 

provides consumption utility of ���W	. We assume that a representative household actually prefers B to A 

and ���W	 is greater than ���V	. As a result, if we do not change our public policy, which would move 

consumption level from A to B, then we need to compensate the representative household by the amount 

of θ to make him/her even at both public policies. Thus, we can find a typical household’s welfare gain by 

measuring θ, which is calculated as a percentage of all consumption. 

 

�X�1 + Y	�VZ = ���W		 	 	                (9) 

 

Consumption in this model is defined by the following stochastic equation (10).  

 

�� = [\]�\:2�_̂ 4`aP�                (10) 

                                                           
4 We accept that each cohort is a separate economic unit with this approach. As a result, we implicitly assume that there is complete consumption 
risk sharing within each cohort. We also assume parameters are homogeneous across cohorts. However, this is assumption relaxed when we group 
cohorts with respect to their age intervals and labor force status in the econometric analysis. 
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In this case, EbcP� is a normally distributed random variable with mean 0 and variance T^. Under 

these assumptions 
 <\:2�_̂ 4`aP�= equals to 1 and mean level of consumption at time t is equal to [\]�. 

Here, γ is the subjective time discount rate and ρ is the coefficient of relative risk aversion as before. The 

utility function of the representative household is CRRA as in the previous sub-section (11). 

 


 d∑ < �
�Fe=

� ?@789
�:;

���� f                (11) 

 

We assume that the representative household is risk-averse. As a result of that the household will 

prefer a deterministic consumption path instead of a risky consumption path as long as these paths have 

the same mean (12).  

 


 d∑ �� 2��Fg	?@4789

�:;
���� f = ∑ �� 2Vhi@4789

�:;
����              (12) 

 

If we take natural logarithms and rearrange terms, then we find that a representative household’s 

welfare gain from eliminating consumption risk, which is denoted by θ, depends on the level of risk, T^, 

and the coefficient of relative risk aversion, ρ as expected (13).  

 

Y ≅ �
^ kT^                 (13) 

 

Hence, we can approximate the welfare gain to households from a policy change by measuring the 

interaction of the variance of consumption and the assumed coefficient of relative risk aversion with this 
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approach. However, here T^ actually refers to the variance of the natural logarithm of the error term from 

equation (10) as mentioned previously. For that reason, we must first remove the trend component from 

the natural logarithm of consumption. Afterwards, we calculate the square of the standard error of the 

cyclical component of consumption. Intuitively, we can assume that the trend component represents the 

long-term growth potential of consumption and once it is controlled for we analyze the welfare effects of a 

mean-reverting risk factor on consumption with this model. 

 

III.  Empirical Analysis 

III.1 – Data  

 

The TURKSTAT HBS are repeated cross-sectional surveys, which do not have a panel dimension. 

They provide detailed data on household disposable income and consumption expenditures from 2003 to 

2014.5 The HBS indicate whether households live in urban regions or rural regions only from 2003 to 

2013. They provide information about participants’ age, gender, education, occupation and employment 

sector. However, the surveys do not include information about households’ geographical locations, except 

for the 2003 survey, which also has a significantly higher number of observations.6 

There are repeated cross-sectional surveys about household consumption expenditures and income 

distribution available for researchers instead of proper panel data sets in many developing countries. These 

repeated cross-sectional surveys enable researchers to acquire knowledge about family types, income 

distribution and household consumption patterns such as the share of durable goods in total consumption 

                                                           
5 Consumption expenditures are available only at the household level and as monthly figures in the TURKSTAT HBS. Monthly consumption 
expenditures are multiplied by twelve to reach an annual estimate of household consumption expenditures under the assumption that household 
consumption follows a steady pattern throughout the year. 
6 TURKSTAT collects individual and household disposable income figures for the twelve-month period prior to the survey month, but not for the 
calendar year due to the design of the survey questionnaires. For instance, if a household participates in the Household Budget Survey in 
September 2008, then annual household disposable income will refer to the twelve-month period between September 2007 and September 2008. 
However, the monthly inflation rates are quite high and there are significant differences in the inflation rates of geographical regions in Turkey. 
TURKSTAT includes a regional and monthly inflation variable in the HBS since 2003. Household disposable income and household consumption 
are inflated to the year-end (December) prices of the corresponding survey year by multiplying with this inflation index. Annual household 
disposable income and household consumption expenditures are divided by year-end consumer price indices for each survey year and all 
economic variables including household saving figures are analyzed in 2003 TL prices. 
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expenditures. However, the lack of a panel data set limits the scope of empirical analysis. Therefore, the 

formation of a pseudo-panel data set is useful, which can be based on the birth years of the household 

heads using mean values of main economic variables.  

In a seminal paper, Deaton (1985) suggests the use of cohorts from a time series of repeated cross-

sectional surveys, when a genuine panel data set is not available.7 Cohorts can be constructed by focusing 

on a distinct and static feature, which is observed for all individuals or households such as the birth year of 

the household head (Verbeek, 2008). McKenzie (2004) discusses asymptotic properties of Ordinary Least 

Squares (OLS) and Instrumental Variables (IV) estimators and recommends the use of OLS estimation for 

a pseudo-panel data set if the cross-section dimension is large, but the time dimension of a microeconomic 

data set is short. Actually, using cohort values in estimations is identical to an IV approach, where group 

averages are used as instruments for individual observations. In this case, the cross-section dimension of 

the HBS is quite large, but the number of cohorts is assumed to be fixed. Thus, average cohort size is 

significantly large, which is required for consistent estimation of parameters of interest (Verbeek, 2008). 

The sample set is separated into cohorts using household heads’ birth years as the choice criteria.8 

The total number of individual observations used for calculating cohort values is 119,056 as a sum of 

surveys from 2003 till 2014. Household units, which are composed of individuals, who are living together, 

and families, whose household head is an unpaid family workers are excluded from the pooled sample. 

Moreover, the lowest and the highest 1% quintiles of individual consumption are trimmed out to remove 

potential outliers from the sample set (Figure A2). As a result, the distribution of individual consumption 

from the restricted sample resembles to normal distribution (Figure A3). The final sample set is restricted 

to families, whose household head is between the ages of 20 and 73 in 2003. We can see that there are 

sufficient observations available for each cohort (Table 1). 

                                                           
7 A cohort is defined as a group with fixed membership, individuals of which can be identified as they show up in the surveys (Deaton, 1985, pg. 
109). 
8 According to the classification of the TURKSTAT HBS, a family member who plays a greater role than the rest of the members in at least one 
important issue is selected as the household head. Bringing income into the family is not the main criteria in the selection of the household head. 
The household head may be male or female though over 90% of them are actually male. The household head does not have to be the highest 
income earner in the family, but he/she is responsible for managing household income and consumption expenditures. The age of the household 
head has a strong influence on their income and consumption patterns (Figure A1). 
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Household expenditures on durable goods are different from the rest of household expenditures 

for various reasons. First, household expenditures on durable goods show a higher degree of volatility. 

Second, the relationship between the growth of household expenditures on durable goods and expected 

income changes is stronger compared to the growth of household expenditures on non-durable goods and 

services. Finally, durable goods provide service and utility for consumers for a longer time period. For that 

reason, the inclusion of durable goods in consumption expenditures contradict the assumption that the 

utility function is separable over time and goods. As a result, household expenditures on durable goods, 

which are considered as part of household saving, are excluded from consumption expenditures (Deaton 

and Paxson, 1994; Hayashi et al., 1996; Storesletten et al., 2004).9 Moreover, previous empirical research 

shows that family size might be an important factor, which can influence the estimation of the coefficient 

of relative risk aversion. For instance, McKenzie (2006) suggests that decreasing household size will lead 

to the underestimation of the degree of prudence, whereas increasing will result in the overestimation of 

the degree of prudence. McKenzie (2006) also shows that if household size is not taken into consideration, 

then younger cohorts’ consumption growth is observed faster than its true level in Taiwan. 

 

Table 1 – Cell Sizes of Cohorts with respect to the Birth-Year Interval of the Household Head 
 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

1930-1935 1,202 394 316 292 249 272 313 286 234 235 210 211 

1935-1940 1,454 409 389 361 315 350 388 373 359 335 314 316 

1940-1945 1,644 492 499 465 492 495 514 523 466 463 407 433 

1945-1950 2,122 670 675 589 628 591 686 583 659 640 610 607 

1950-1955 2,901 997 895 899 918 795 872 870 726 866 805 768 

1955-1960 3,075 1,074 1,092 1,018 1,030 985 988 1,001 1,048 1,041 956 969 

1960-1965 3,810 1,191 1,201 1,222 1,152 1,116 1,172 1,292 1,190 1,141 1,128 1,100 

1965-1970 3,339 1,151 1,123 1,158 1,080 1,064 1,232 1,241 1,197 1,201 1,261 1,259 

1970-1975 2,792 965 988 1,110 1,086 1,158 1,278 1,250 1,283 1,244 1,353 1,301 

1975-1980 1,366 512 691 775 830 843 1,024 1,050 1,126 1,164 1,168 1,160 

1980-1985 174 83 146 251 369 405 595 730 833 837 981 995 

Source: TURKSTAT Household Budget Surveys 

 

                                                           
9 Durable goods are home appliances, medical equipment, consumer electronics, new and second-hand automobile purchases and jewelry and 
watches for personal consumption. 



12 

 

First, household expenditures on durable goods are subtracted from total household consumption 

to prepare the micro-economic data set from the HBS for empirical analysis. Next, household income and 

consumption for non-durable goods and services figures are divided by OECD equivalency scales, which 

are already available in the HBS to control for intra-household resource allocation.10 Thus, we are able to 

calculate consumption figures per individual (Figure A3). 

Cohort consumption and income values are calculated by taking averages of household disposable 

income and consumption expenditures on non-durable goods and services with respect to the birth-year 

interval of the household head. Population weights are used at this stage. The natural logarithms of cohort 

income and cohort consumption values are calculated for all survey years. Although there are differences 

between cohorts, we observe that cohort consumption and cohort income have upward trends in the period 

of analysis (Figure A1). 

This approach enables us to analyze household preferences over the life-cycle. Consumption has a 

hump shape in line with the premises of the Life-Cycle Theory and saving ratio is positive for all cohorts 

(Figure 1). Cohorts, who are in their middle-ages, have higher saving ratios and the youngest cohort has 

the lowest saving ratio as expected, but even the oldest cohort groups have positive saving ratios, which 

contradict with the theory (Modigliani, 1986). Moreover, aggregate consumption tracks aggregate income 

closely, which can be interpreted as excess sensitivity of consumption to income (Figure 2). At the same 

time, we realize that the strong growth performance of the Turkish economy in this period raised income 

and consumption profiles of all cohorts (Figure A1). As a result, we expect to find a positive relationship 

between the growth of cohort consumption and the growth of aggregate income in the empirical analysis. 

We also observe that there is a high degree of heterogeneity among cohorts in terms of their social 

and demographic features. For instance, average age, family size and the percentages of female household 

heads, university graduates and home-owners vary significantly between cohorts (Table A1). However, 

we do not have enough observations to analyze each cohort on its own due to the short time dimension of 

                                                           
10 According to the OECD equivalency scales, adults are weighted by 1, while children who are 14 and older and children younger than 14 years 
of age are weighted by 0.5 and 0.3, respectively. 
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our pseudo-panel data set. For this reason, we group cohorts into three different categories with respect to 

their age interval and labor force status (Table 2).11  

 

 

Younger cohorts have lower levels of consumption and income than old and mature cohorts on 

average, but their consumption and income levels increase faster compared to them (Figure A4 and Figure 

A5). The high cohort income growth rates accompanied by generally positive household expectations and 

the deepening of financial markets in the economy throughout the last decade might have affected their 

behavior. Moreover, our initial analysis indicates that the distribution of household heads to employment 

sectors and occupation groups vary significantly between cohorts over time. The share of agricultural 

sector in total employment decreases, while the share of services sector rises markedly as we move along 

from old cohorts to younger cohorts (Figure A6 and Figure A7). Therefore, it will be interesting to analyze 

retirees, mature working-age households and younger generations separately in the next sub-section. 

 

                                                           
11 According to the restricted sample from the TURKSTAT HBS weighted average age of retirees is approximately 60 and it is increasing 
gradually from 2003 to 2014. 

Figure 1 – Cohort Income and Consumption 
(2003-2014 averages, 2003 prices, natural logarithms) 

Figure 2 – Aggregate Income and Consumption 
(2003 prices, natural logarithms 

  

Source: TURKSTAT Household Budget Surveys, Author’s 
calculations 

Source: TURKSTAT Household Budget Surveys, Author’s 
calculations 
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Table 2 – Labor Force Status of Cohorts (as of 2003) 
Labor Force Status Birth-Year Intervals Age Intervals 

Retirees 

1930 1935 68 73 

1935 1940 63 68 

1940 1945 58 63 

Mature Working-Age 

1945 1950 53 58 

1950 1955 48 53 

1955 1960 43 48 

1960 1965 38 43 

Young Working-Age 

1965 1970 33 38 

1970 1975 28 33 

1975 1980 23 28 

1980 1985 20 23 

Source: TURKSTAT Household Budget Surveys 

 

III.2 – Econometric Results 

III.2.a – Consumption Risk-Sharing 

 

The econometric results for full sample using aggregate income and aggregate consumption are 

presented in Table 3 and Table 4, respectively. OLS regressions that are estimated according to equation 7 

are shown in columns 1,3 and 5, while OLS regressions that are estimated using equation 8 are shown in 

columns 2,4 and 6. The regression coefficient of the growth of aggregate income on the growth of cohort 

consumption is 0.212, while the regression coefficient of the growth of cohort income is 0.701 according 

to our initial estimations (Table 3).12 Therefore, we find that there is a positive and statistically significant 

relationship between the growth of cohort consumption and the growth of aggregate income, which 

indicates that cohorts engage in consumption risk-sharing. However, we observe that the growth of cohort 

consumption is also positive and significantly related to the growth of cohort income, which suggests that 

households realize consumption smoothing, too. As a result, our econometric results reveal that there is 

                                                           
12 According to the consumption risk-sharing hypothesis the growth of consumption should depend only on the growth of individual income and 
the growth of aggregate income. I tested the null hypothesis that the sum of these regression coefficients is equal to one after the estimation. The 
null hypothesis is not rejected by the Wald test at %22 confidence level. Hence, the Wald test confirms the validity of the consumption risk-
sharing hypothesis. 
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imperfect risk-sharing between cohorts in Turkey, which is in line with extensive international empirical 

evidence on this topic.13  

The econometric estimations that are presented in this section include additionally the variance of 

the growth of consumption as a proxy variable for future labor income uncertainty and also demographic 

variables to capture changes in cohorts’ tastes and preferences over time. The selected demographic 

variables are the natural logarithm of household size and the percentages of female household heads, 

home-owners and university graduates among cohorts, respectively. However, at this point we must point 

out that the estimations for rural and urban regions cover the time period between 2003 and 2013 and the 

numbers of observations in these regressions are lower than the regressions for all households.14 

 

Table 3 – OLS Regressions using Aggregate Income for Full Sample 

 Turkey Rural Urban 

 1 2 3 4 5 6 

Aggregate Income 0.212** 0.159* 0.293*** 0.283*** 0.243** 0.232** 

 
(0.106) (0.0864) (0.0867) (0.0991) (0.117) (0.0941) 

Cohort Income 0.701*** 0.627*** 0.665*** 0.611*** 0.601*** 0.388*** 

 
(0.0729) (0.117) (0.0562) (0.0985) (0.0961) (0.109) 

Variance of Cohort Consumption  2.126  1.084*  3.851*** 

 
 (1.414)  (0.631)  (0.816) 

Constant 0.0400 -0.00369 -0.0400 -0.0127 0.0411 -0.0842*** 

 (0.0310) (0.0501) (0.190) (0.179) (0.0523) (0.0304) 

R-squared 0.67 0.72 0.55 0.58 0.53 0.66 

Number of Obs.  121 121 110 110 110 110 

Number of Cohorts 11 11 11 11 11 11 

Robust standard errors are in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

                                                           
13 As a robustness check, I estimated these regressions without the youngest and the oldest cohorts. We find that both the growth of aggregate 
consumption and the growth of cohort income have positive regression coefficients, which are significant at 1% confidence level. Although there 
are minor changes in regression coefficients, once again we conclude that there is imperfect consumption risk-sharing between cohorts in Turkey. 
14 The definitions of rural and urban regions changed significantly after a recent law extended the jurisdictions of local governments. According to 
TURKSTAT the size urban regions increased dramatically from 70% to 90% in 2014. For this reason, the HBS 2014 does not provide information 
about rural and urban households. As a result, the estimations for rural and urban households cover the time period between 2003 and 2013 and 
the numbers of observations in these regressions are lower than the regressions for all households. 
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Aggregate income might be a better choice to determine the contribution of social welfare on 

household consumption than aggregate consumption from a theoretical point of view. In a simple closed 

economy model without financial markets total amount of available resources that households can share 

between themselves is limited to aggregate income. However, consumer credits increased significantly in 

the period of analysis in Turkey. Especially younger generations benefited from the positive developments 

in the financial markets, since they have a higher income growth path and they can borrow at relatively 

lower interest rates in return for their future labor income (Figure A4).  

The regression coefficient of the growth of aggregate consumption on the growth of cohort 

consumption is 0.495, while the regression coefficient of the growth of cohort income is 0.607 according 

to our estimations (Table 4).15 The growth of aggregate consumption has higher regression coefficients 

than the growth of aggregate income. Moreover, its significance levels are greater than the growth of 

aggregate income in all estimations. Consumption is generally measured more accurately than disposable 

income in household surveys, since households often tend to under-report their disposable income level to 

avoid tax and to benefit from public services such as health care for free. This might be one of the main 

reasons why its regression coefficients are estimated more precisely. 

The idea behind the introduction of the variance of the growth of cohort consumption into the 

estimations is to discover which part of society is more vulnerable to future labor income uncertainty. 

Consumption risk-sharing hypothesis already allows for uncertain future labor income in the model. In 

addition, we investigate the relationship between self-insurance, which will take place as consumption and 

income smoothing, and exposure to future labor income uncertainty. The need for self-insurance will be 

intensified if consumption risk-sharing is missing.  

 

 

                                                           
15 According to the consumption risk-sharing hypothesis the growth of consumption should depend only on the growth of individual income and 
the growth of aggregate income. I tested the null hypothesis that the sum of these regression coefficients is equal to one after the estimation. The 
null hypothesis is not rejected by the Wald test at %20 confidence level. Hence, the Wald test confirms the validity of the consumption risk-
sharing hypothesis. 
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Table 4 – OLS Regressions using Aggregate Consumption for Full Sample 

 Turkey Rural Urban 

 1 2 3 4 5 6 

Aggregate Consumption 0.495*** 0.415*** 0.496*** 0.460*** 0.599*** 0.438*** 

 
(0.0953) (0.125) (0.125) (0.137) (0.157) (0.149) 

Cohort Income 0.607*** 0.560*** 0.620*** 0.578*** 0.499*** 0.370*** 

 
(0.0583) (0.0863) (0.0529) (0.0901) (0.0883) (0.0947) 

Variance of Cohort Consumption  1.700  0.959  3.210*** 

 
 (1.354)  (0.655)  (0.864) 

Constant 0.00335 -0.0259 -0.0584 -0.0325 0.0193 -0.0786*** 

 (0.0305) (0.0437) (0.197) (0.184) (0.0441) (0.0277) 

R-squared 0.73 0.76 0.59 0.62 0.61 0.70 

Number of Obs.  121 121 110 110 110 110 

Number of Cohorts 11 11 11 11 11 11 

Robust standard errors are in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

The variance of the growth of cohort consumption has a positive regression coefficient, but it is 

not statistically significant for full sample.16 It has a sizeable and significant effect only on cohorts living 

in urban regions. Its regression coefficient is small and only marginally significant for cohorts living in 

rural regions. We observe that urban households have higher consumption and income levels compared to 

rural households, but we also find out that they suffer from future labor income uncertainty more than 

rural households.  

Moreover, cohorts are categorized with respect to their age interval and labor force status as 

mentioned in the previous sub-section and the estimations are carried for different generations, separately. 

As before OLS regressions that are estimated according to equation 7 are presented in columns 1,3 and 5, 

while OLS regressions that are estimated using equation 8 are shown in columns 2,4 and 6 in Table 5 and 

Table 6. We observe that there are significant differences between cohort groups in terms of consumption 

risk-sharing behavior and being exposed to future labor income uncertainty. The contradiction between 

retirees and working-age households is apparent, since the growth of aggregate income is statistically 

                                                           
16 I also used the variance of cohort income growth as a proxy variable for future labor income uncertainty. However, the estimated regressions 
coefficients were not statistically significant and in some case they had negative signs. For this reason, I do not present the estimations results with 
the variance of cohort income growth in the tables.  
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significant for retirees, but it is not important for mature cohorts and it is only marginally significant for 

young cohorts (Table 5). We assess that both mature and young cohorts suffer from future labor income 

uncertainty, since the variance of the growth of cohort consumption has a sizeable regression coefficient 

and it is statistically significant in the estimations. Retirees are not sensitive to our chosen proxy variable 

as expected, since their consumption pattern is generally flat and their pension income is safe and 

constitutes the major component of their disposable income. These empirical findings suggest that retirees 

benefit from consumption risk-sharing more than working-age individuals, who have to rely mostly on 

their own income. 

 

Table 5 – OLS Regressions using Aggregate Income for Different Generations 

 Retirees Mature Working-Age Young Working-Age 

 1 2 3 4 5 6 

Aggregate Income 0.300*** 0.331*** 0.0278 0.0128 0.397* 0.0958 

 
(0.0522) (0.0319) (0.212) (0.0892) (0.224) (0.157) 

Cohort Income 0.756*** 0.720*** 0.702*** 0.341*** 0.549*** 0.455** 

 
(0.109) (0.209) (0.146) (0.0846) (0.141) (0.179) 

Variance of Cohort Consumption  0.892  5.427***  4.883*** 

 
 (2.014)  (0.507)  (1.706) 

Constant 0.698*** 0.671*** -0.109 -0.0330 -0.0209 -0.169*** 

 (0.126) (0.214) (0.108) (0.131) (0.0243) (0.0185) 

R-squared 0.74 0.75 0.70 0.88 0.62 0.78 

Number of Obs.  33 33 44 44 44 44 

Number of Cohorts 3 3 4 4 4 4 

Robust standard errors are in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

Similarly, we find that the growth of retirees’ cohort consumption depends more on the growth of 

aggregate consumption than the growth of their income. The growth of younger cohorts’ consumption is 

also strongly associated with the growth of aggregate consumption as well as the growth of cohort income. 

However, the situation of mature cohorts is different. The regression coefficient of the growth of cohort 

income is considerably higher than that of the growth of aggregate consumption, although both of them 

are statistically significant at 1% confidence level (Table 6). 
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The period of analysis includes global financial crisis, which revealed its negative impact on the 

Turkish economy mainly in 2009, when Gross Domestic Product (GDP) decreased by 4.8% compared to 

the previous year. However, the Turkish economy recovered swiftly and realized high growth rates in 

2010 and in 2011 averaging almost 9% annually (Ministry of Development, 2011). We observe that the 

negative effects of global financial crisis were felt by cohorts unevenly (Figure A1). In particular, income 

and consumption levels of cohorts, who are categorized as retirees declined more than the rest of cohorts. 

This empirical observation might explain why in their case the growth of cohort consumption is strongly 

related to the growth of aggregate consumption rather than the growth of cohort income. As a result, our 

empirical analysis shows that the direction of welfare transfers was from mature working-age households 

towards older cohorts and young working-age households during global financial crisis. 

 

Table 6 – OLS Regressions using Aggregate Consumption for Different Generations 

 Retirees Mature Working-Age Young Working-Age 

 1 2 3 4 5 6 

Aggregate Consumption 0.718*** 0.703*** 0.291*** 0.169*** 0.694*** 0.401 

 
(0.0499) (0.108) (0.111) (0.0230) (0.230) (0.279) 

Cohort Income 0.596*** 0.584*** 0.577*** 0.283*** 0.549*** 0.468*** 

 
(0.0988) (0.132) (0.0926) (0.0709) (0.114) (0.163) 

Variance of Cohort Consumption  0.648  5.192***  3.518* 

 
 (1.808)  (0.584)  (2.041) 

Constant 0.684*** 0.658*** -0.0979 -0.0294 -0.147*** -0.211*** 

 (0.100) (0.190) (0.110) (0.133) (0.0495) (0.0333) 

R-squared 0.79 0.80 0.73 0.89 0.75 0.82 

Number of Obs.  33 33 44 44 44 44 

Number of Cohorts 3 3 4 4 4 4 

Robust standard errors are in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

The variance of the growth of cohort consumption is highly significant for mature cohorts and its 

inclusion in the estimations affects the regression coefficients of the growth of aggregate consumption and 

the growth of cohort income. The variance of the growth of cohort consumption is only marginally 

significant in the estimations for young cohorts, but its presence changes the regression coefficients of the 
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growth of aggregate consumption and the growth of cohort income. Therefore, we conclude that urban 

households and mature working-age households suffer from future labor income uncertainty more than the 

rest of society (Table 6). 

 

III.2.b – Welfare Gains 

 

I separated the trend component from natural logarithm of cohort consumption using Hodrick-

Prescott filter and then calculated the standard error of its cyclical component over the period of analysis. 

The interaction of the square of the standard error with the chosen value for the coefficient of relative risk 

aversion following equation (12) from the previous section gives us the percentage of consumption that 

cohorts would be willing to sacrifice in order to insure their consumption. We selected two values for the 

coefficient of relative risk aversion to approximate the lower and upper bounds of welfare gains for all 

cohorts. If we assume that the coefficient of relative risk aversion is equal to two, then the welfare gain 

from eliminating a business cycle is estimated as 0.53% of consumption. However, the predicted welfare 

gain increases to 1.32% of consumption, when we assume that the coefficient of relative risk aversion is 

five (Table 7). This approach suggests that households are willing to sacrifice only modest sums to insure 

their consumption, but we observe that there are significant differences between cohorts and geographic 

regions (Krusell and Smith, 1999). Cohorts living in rural regions are ready to transfer a higher percentage 

of their consumption and older cohorts are willing to sacrifice relatively higher sums compared to middle-

aged households both in urban and rural regions except for the youngest cohort (Table 7).17 

Our estimates are actually modest compared to the empirical findings of previous studies in the 

literature. Duygan-Bump (2006) analyses the welfare cost of the financial crisis in Turkey in 1994. First, 

she shows that there is imperfect risk-sharing between groups, which are determined according to their 

age, education level and geographical location. Moreover, her empirical findings indicate that households 

                                                           
17 I also calculated welfare gains with respect to income quintiles, but the predicted gains were very similar between cohorts.  
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would have paid dearly to insure their consumption against the idiosyncratic component of the aggregate 

shock. Less risk-averse households would need to be compensated by only 0.7% of their consumption, but 

more risk-averse households would sacrifice as much as 7% of their consumption to have avoided the 

idiosyncratic component of the aggregate shock. Krusell et al. (2009) investigate the welfare effects of 

eliminating business cycles in a model with consumer heterogeneity, which arises from uninsurable and 

idiosyncratic uncertainty in preferences and employment status. They calibrate their model to represent 

wealth distribution in the U.S. When they distinguish between short-term unemployment and long-term 

unemployment, which has poor employment prospects and low unemployment compensation, the average 

gain in eliminating business cycles rises to 1% of consumption. They observe that the poorest and most 

impatient group gain up to 4% of consumption from lower unemployment risk, while the richest group 

gain over 2% of consumption mainly because of the upsurge in the interest rates, which stems from the 

fall in precautionary savings. We also find that the youngest cohort, who live in the rural regions and who, 

are more risk-averse would have sacrificed up to 4.5% of their consumption to remove a business cycle.  

 

Table 7 – Welfare Gains 

 

Turkey Rural Urban 

ρ = 2 ρ = 5 ρ = 2 ρ = 5 ρ = 2 ρ = 5 

All Cohorts 0.53% 1.32% 1.01% 2.53% 0.45% 1.12% 

1930 - 1935 0.66% 1.65% 0.77% 1.92% 0.53% 1.33% 

1935 - 1940 0.86% 0.86% 2.05% 2.05% 0.41% 0.41% 

1940 - 1945 0.88% 2.19% 1.21% 3.02% 0.49% 1.23% 

1945 - 1950 0.75% 1.89% 1.50% 3.74% 0.50% 1.26% 

1950 - 1955 0.56% 1.39% 0.63% 1.58% 0.51% 1.28% 

1955 - 1960 0.56% 1.41% 1.00% 2.51% 0.47% 1.19% 

1960 - 1965 0.51% 1.27% 0.91% 2.28% 0.44% 1.11% 

1965 - 1970 0.36% 0.90% 0.69% 1.71% 0.46% 1.14% 

1970 - 1975 0.28% 0.71% 0.56% 1.41% 0.31% 0.77% 

1975 - 1980 0.36% 0.89% 1.04% 2.59% 0.44% 1.10% 

1980 - 1985 0.50% 1.25% 1.79% 4.48% 0.78% 1.96% 
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There are two important caveats that I would like to mention about empirical analysis in this 

paper. First, the HBS do not contain information about households’ geographical regions, which might 

play an important role on consumption risk-sharing arrangements between families. Second, the short time 

span of the surveys limits the scope of empirical analysis. For instance, McKenzie (2006) analyzed the 

Personal Income Distribution Surveys (PIDS) for the Taiwanese economy from 1976 to 1996, which 

provides a sufficiently large time dimension to analyze each cohort separately. However, the HBS are only 

available from 2003 to 2014. Thus, we cannot test the validity of the consumption risk-sharing hypothesis 

at regional or cohort level. I think it will be more interesting to analyze household consumption and saving 

behavior as more waves become available in time. 

 

IV.  Conclusion 

 

This paper attempts to draw a more comprehensive picture of household consumption and saving 

behavior by analyzing birth-year cohorts using the TURKSTAT HBS between 2003 and 2014. Previous 

empirical research suggests that even though the precautionary motive for saving is significant, its share in 

household savings is limited. One plausible explanation for this empirical observation is that low income 

households are not capable of raising their saving level further because of the high share of compulsory 

expenditures in their budget in spite of future labor income uncertainty. In the absence of consumption 

smoothing, the only alternative solutions available to households are income smoothing and consumption 

risk-sharing. 

Social security systems such as unemployment insurance and universal health insurance coverage 

that finance out-of-pocket health expenditures are helpful for poor people. The quality of public services, 

increased significantly during the last decade in Turkey, but there is still room for improvement. Empirical 

analysis reveals that there is imperfect consumption risk-sharing between cohorts. Older cohorts benefit 

from consumption risk-sharing more than urban households and mature working-age individuals. Finally, 
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households would have sacrificed modest sums to insure their consumption. Hence, as a policy proposal 

we can suggest that social security programs such as unemployment insurance that target rural households, 

who experience a higher degree of consumption variability and working-age individuals, who are more 

sensitive to future labor income uncertainty might raise economic welfare.  
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Appendix – Descriptive Statistics  

 

Table A1 – Descriptive Statistics 
 Number of obs. Mean Std. Dev. Min. Max. 

Cohorts born between 1930 - 1935      
   Household Income (2003 prices, TL) 4,214 8,564.3 6,504.0 810.6 62,747.8 

   Family Size 4,214 2.8 2.0 1.0 20.0 

   Age of the Household Head 4,214 75.5 3.7 69.0 84.0 

   Female Household Head 4,214 26.8%    

   Home-Ownership 4,214 88.1%    

   University Graduate Household Head 4,214 2.5%    

Cohorts born between 1935 - 1940      

   Household Income (2003 prices, TL) 5,363 9,715.8 7,307.1 831.3 98,570.6 

   Family Size 5,363 3.0 2.1 1.0 26.0 

   Age of the Household Head 5,363 70.9 3.8 64.0 79.0 

   Female Household Head 5,363 24.6%    

   Home-Ownership 5,363 87.4%    

   University Graduate Household Head 5,363 3.9%    

Cohorts born between 1940 - 1945      

   Household Income (2003 prices, TL) 6,893 10,768.6 8,133.6 790.2 131,381.3 

   Family Size 6,893 3.2 2.1 1.0 21.0 

   Age of the Household Head 6,893 66.2 3.7 59.0 74.0 

   Female Household Head 6,893 22.3%    

   Home-Ownership 6,893 87.2%    

   University Graduate Household Head 6,893 6.1%    

Cohorts born between 1945 - 1950      

   Household Income (2003 prices, TL) 9,060 11,998.7 8,422.7 907.0 92,007.7 

   Family Size 9,060 3.5 2.1 1.0 22.0 

   Age of the Household Head 9,060 61.2 3.8 54.0 69.0 

   Female Household Head 9,060 17.7%    

   Home-Ownership 9,060 85.1%    

   University Graduate Household Head 9,060 8.1%    

Cohorts born between 1950 - 1955      

   Household Income (2003 prices, TL) 12,311 13,431.3 9,122.9 952.0 87,885.6 

   Family Size 12,311 3.8 2.1 1.0 23.0 

   Age of the Household Head 12,311 56.2 3.8 49.0 64.0 

   Female Household Head 12,311 13.3%    

   Home-Ownership 12,311 82.0%    

   University Graduate Household Head 12,311 9.3%    
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Table A1 – Descriptive Statistics (cont’d) 
Cohorts born between 1955 - 1960      
   Household Income (2003 prices, TL) 14,277 13,907.9 9,104.7 1,097.2 97,625.5 

   Family Size 14,277 4.0 1.9 1.0 30.0 

   Age of the Household Head 14,277 51.4 3.8 44.0 59.0 

   Female Household Head 14,277 10.4%    

   Home-Ownership 14,277 76.4%    

   University Graduate Household Head 14,277 10.6%    

Cohorts born between 1960 - 1965      

   Household Income (2003 prices, TL) 16,715 13,914.7 9,269.5 987.9 126,242.1 

   Family Size 16,715 4.3 1.8 1.0 20.0 

   Age of the Household Head 16,715 46.4 3.8 39.0 54.0 

   Female Household Head 16,715 8.8%    

   Home-Ownership 16,715 68.8%    

   University Graduate Household Head 16,715 10.0%    

Cohorts born between 1965 - 1970      

   Household Income (2003 prices, TL) 16,306 12,911.6 8,761.3 967.6 124,867.6 

   Family Size 16,306 4.4 1.7 1.0 24.0 

   Age of the Household Head 16,306 41.7 3.7 34.0 49.0 

   Female Household Head 16,306 7.7%    

   Home-Ownership 16,306 60.5%    

   University Graduate Household Head 16,306 12.0%    

Cohorts born between 1970 - 1975      

   Household Income (2003 prices, TL) 15,808 12,280.1 8,639.7 1,082.9 126,280.1 

   Family Size 15,808 4.3 1.6 1.0 30.0 

   Age of the Household Head 15,808 36.9 3.6 29.0 44.0 

   Female Household Head 15,808 6.4%    

   Home-Ownership 15,808 49.0%    

   University Graduate Household Head 15,808 14.1%    

Cohorts born between 1975 - 1980      

   Household Income (2003 prices, TL) 11,709 12,211.3 8,568.2 990.9 115,322.2 

   Family Size 11,709 3.9 1.5 1.0 22.0 

   Age of the Household Head 11,709 32.6 3.4 24.0 39.0 

   Female Household Head 11,709 5.4%    

   Home-Ownership 11,709 40.0%    

   University Graduate Household Head 11,709 18.1%    

Cohorts born between 1980 - 1985      

   Household Income (2003 prices, TL) 6,399 11,560.8 7,388.1 802.1 64,407.5 

   Family Size 6,399 3.5 1.4 1.0 20.0 

   Age of the Household Head 6,399 29.1 2.7 20.0 34.0 

   Female Household Head 6,399 5.8%    

   Home-Ownership 6,399 30.8%    

   University Graduate Household Head 6,399 19.0%    

Source: TURKSTAT Household Budget Surveys 
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Figure A1 – Cohort Consumption and Income (Mean values, 2003 TL, natural logarithms) 
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Figure A2 – The Distribution of Income Figure A3 – The Distribution of Consumption 

  

Source: TURKSTAT Household Budget Surveys Source: TURKSTAT Household Budget Surveys 

Figure A4 – Cohort Consumption 
(Natural Logarithm, 2003-2014) 

Figure A5 – Cohort Income 
(Natural Logarithm, 2003-2014) 

  

Source: TURKSTAT Household Budget Surveys Source: TURKSTAT Household Budget Surveys 
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Figure A6 – The Distribution of Cohorts to 
Employment Sectors 

Figure A7 – The Distribution of Cohorts to 
Occupation Groups 

  

Source: TURKSTAT Household Budget Surveys Source: TURKSTAT Household Budget Surveys 
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