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Abstract 

The aim of this study is to identify the determinants of fertility dynamics in Türkiye by 

analyzing the main economic, social, and health indicators affecting the fertility rate within a 

holistic and comprehensive framework. The study analyzes annual data for the period 1993-

2024 using the Augmented ARDL (A-ARDL) approach in detail. The results of the bounds 

test, conducted under the optimal lag structure determined according to the Schwarz 

Information Criterion, reveal the existence of a long-run cointegration relationship among the 

variables considered. The findings indicate that, in the long run, maternal mortality (MMR) 

and inflation (INF) have statistically significant and negative effects on fertility, whereas 

female employment (FE) and per capita income level (GDP) exert positive and significant 

effects on fertility. The results regarding the error correction mechanism also show that short-

run disequilibria consistently converge to the long-run equilibrium path. The importance of the 

study lies in addressing the phenomenon of fertility in Türkiye not only as a demographic 

process, but also together with health, employment, and macroeconomic stability factors in an 

integrated manner. In terms of its contribution to the literature, the analysis of the 

multidimensional determinants of fertility using the A-ARDL approach with up-to-date annual 

data provides new, comprehensive, and policy-relevant empirical findings specific to Türkiye. 
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Introduction 

 

The total fertility rate (TFR), which emerges as the most important demographic indicator 

affecting the population dynamics and fluctuations of countries, is briefly defined as the 

average number of children a woman will have over her lifetime. In order for a generation to 

sustain itself, each woman is required to have, on average, 2 children. However, considering 

that not every woman marries or has children, the average number of children required for a 

stable population structure is calculated as 2.1. As the most important demographic indicator 

affecting the population ratio, TFR itself may also decline as it is influenced by many factors 

ranging from the economy to the environment, and from technology to politics (Borzoiepour 

et al., 2024). Indeed, a report prepared by the United Nations Department of Economic and 

Social Affairs states that the TFR, which was 3.3 per woman in 1990, has declined to 2.3 today, 

and thus women give birth to one fewer child on average compared to the 1990 average. It is 

even stated that in more than half of the regions/countries of the world, TFR has fallen below 

the fertility rate of 2.1 per woman required for a population to maintain a stable structure 

without migration (WPP, 2024). One of these countries is Türkiye, where TFR has been 

declining over the last fifty years. According to World Bank data, TFR, which was above 5 in 

1975, gradually decreased and fell below the replacement threshold of 2.1 with a rate of 2.08 

by 2010. This rate followed a horizontal course close to the replacement threshold until 2018. 

However, it fell below 2 with a rate of 1.89 in 2019. The decline continued in the following 

years, and the rate decreased to 1.51 in 2023 (World Bank, 2025). According to the latest 

announcement of the Turkish Statistical Institute, this rate further declined to 1.48 as of 2024, 

maintaining its downward trend (TURKSTAT, 2025a). 

The gradual decline in TFR in Türkiye leads to changes and transformations in the family 

structure due to factors such as population ageing, individualization, urbanization, and changes 

in the social status of women. This situation, on the one hand, brings potential risks for the 

country to the agenda, while on the other hand, it indicates the need for new public policies. 

For this reason, Türkiye declared 2025 as the “Year of the Family” and set many targets to 

strengthen the family structure. In this context, family-oriented policies have been emphasized 

in many areas ranging from education to employment, and from social policy to local service 

models (Yolcu, 2025). However, despite this, according to the population projection of the 

Turkish Statistical Institute, fertility rates will gradually decline and this rate will decrease to 

1.40 by 2030 (TURKSTAT, 2025b). Therefore, this situation indicates the need for 

comprehensive and detailed policies on the issue for Türkiye. The determination of 

comprehensive policies and the development of effective solutions depend on clearly 

identifying the underlying causes of these declines. Indeed, in the study conducted by Cheng 

et al. (2022), it is also emphasized that countries’ TFR is decreasing and therefore determining 

the trend of TFR and investigating the factors that reduce it are important. 

Previous studies have shown that the factors affecting the decline in TFR may differ across 

countries. Indeed, TFR may decline due to many factors ranging from the erosion of moral 

values in society to population control policies implemented by governments, from parents’ 

education levels to income and saving rates, from economic problems to high divorce rates, 

and from the development of birth control methods to social norms (Borzoiepour et al., 2024). 

In other words, there are many political, economic, and sociocultural factors affecting TFR. In 

this framework, inflation also emerges as an important factor affecting long-term family 

planning as an indicator of economic uncertainty. As a matter of fact, high inflation leads to 

economic uncertainty by reducing individuals’ purchasing power. This, on the one hand, directs 

individuals towards saving in order to reduce their future financial burdens, and on the other 

hand, causes them to postpone or limit their decisions to have children (Bakkal, 2025, pp. 815-
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816). High inflation negatively affects TFR mainly in two ways by leading families to postpone 

their decisions to have children. The first is that it increases the cost of childcare and raising 

children during periods of high inflation. The second is that sharp decreases occur in the 

purchasing power of families during this period, and this situation may force women to work 

in an effort to contribute to the family budget (Yalçınkaya-Koyuncu & Okşak, 2022). 

On the other hand, the relationship between female labor force participation and TFR is 

based on two opposing hypotheses. According to the “Incompatibility Hypothesis,” which 

expresses a negative relationship between these two variables, employment creates an 

opportunity cost in terms of income for women, leading them to postpone childbearing 

decisions and thus reducing TFR. Conversely, the “Societal Response Hypothesis” argues that 

a positive relationship may exist between the two. Accordingly, factors such as the 

improvement of societal attitudes toward working women and enhancements in areas such as 

maternity leave and childcare services may result in a positive association between female labor 

force participation and TFR (Guirguis et al., 2024; Mishra et al., 2010). Essentially, this 

indicates that the relationship between female labor force participation and TFR is not solely 

dependent on individual choices, but also on institutional structures and public policies 

(Ertürkmen, 2025). 

This study aims to identify some of the reasons for the steadily declining TFR in Türkiye. 

In this context, the effects of inflation, female employment, GDP per capita, and maternal 

mortality on TFR have been examined through empirical tests, and based on the findings, 

certain policy recommendations have been developed. The study is considered to contribute to 

the relevant literature and, in particular, to provide guidance for the design and implementation 

of public policies. The study proceeds with a review of the related literature, followed by a 

presentation of the dataset and methodology, and a discussion of the analytical findings. The 

study concludes with a summary and concrete policy recommendations. 

 

Literature Review 

 

There are numerous studies in the literature examining the relationship between TFR and 

economic, social, and health indicators. However, these studies have produced different 

findings, and thus no full consensus has been established on the topic. For example, Adesete 

and Piano (2025) for the USA, Do (2025) for South Korea, Mmaduakor et al. (2024) for 

Nigeria, Pan and Xu (2012) for China, Yalçınkaya-Koyuncu and Okşak (2022) for Türkiye, Yi 

and Zhang (2010) for Hong Kong, and Yip and Lai (2025) for Malaysia found that inflation or 

housing price inflation negatively affects TFR. In contrast, Affuso et al. (2022) for the USA, 

Clark and Ferrer (2019) for Canada, Daysal et al. (2021) for Denmark, He (2018) for 12 

developed countries, and Khan and Tehseen (2017) for Pakistan identified positive effects of 

these rates on TFR. Cruz et al. (2022), in their study for the Philippines, found that inflation 

had a positive but statistically insignificant effect on TFR; whereas Özmen-Bol (2025), in a 

study focusing on Türkiye, found that inflation did not have a direct effect on TFR. 

As with the relationship between inflation and TFR, the relationship between female 

employment and TFR is also complex. In fact, Matysiak and Vignoli (2013) found in their 

study that female employment reduced TFR in Italy, whereas it had no effect in Poland. Studies 

such as Üçler and Kızılkaya (2014) and Türköz (2025) determined that increases in female 

employment negatively affected TFR in Türkiye, while Ertürkmen (2025) found that female 

employment did not have a statistically significant effect on TFR in Türkiye. 

The study conducted by Alderotti (2022) for Italy revealed that female employment initially 

had a negative effect on TFR, but began to have a positive effect after 2010. Similarly, Guirguis 
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et al. (2024), in their study on G-7 countries, found that female employment had a positive 

effect on TFR. Matysiak and Vignoli (2026) comprehensively examined the relationship 

between female employment and TFR through a meta-analysis of 94 published studies 

covering the period 1990-2023. According to the findings, the previously observed negative 

relationship between the two variables turned positive in many countries in the 2000s and 

2010s, including Scandinavian countries (Denmark, Sweden, Norway, Finland), Western 

Europe (Netherlands, Belgium the France), and Central and Eastern Europe (e.g., Hungary, 

Bulgaria). In contrast, in countries such as Germany, Italy, and Spain, this relationship 

remained negative. In summary, this study focusing on “Western” developed countries 

indicates that the relationship between female employment and TFR has changed substantially 

over time. 

On the other hand, some empirical studies indicate that the relationship between GDP per 

capita and TFR is also complex. Luci-Greulich and Thévenon (2014), in their study covering 

30 OECD countries for the period 1960-2007, found an initially negative relationship between 

the two variables, which turned positive at high levels of GDP per capita. In other words, the 

relationship between these two variables was identified as an inverted J-shape. However, 

Cheng et al. (2022), in their study of 144 countries, revealed an inverted U-shaped relationship 

between GDP per capita and TFR. According to this finding, TFR initially increases with the 

growth of GDP per capita but subsequently decreases. In other words, high GDP per capita 

significantly reduces TFR in the long run. Hailemariam (2024), in a study of 122 developed 

and developing countries for the period 1965-2020, found a negative relationship between 

income per capita and TFR. In contrast, Beyiz (2025), in a spatial panel data study for Turkish 

provinces covering 2009-2023, determined that income per capita had a positive effect on TFR. 

These empirical studies in the literature indicate that the relationship between variables such 

as inflation, female employment, and GDP per capita and TFR exhibits a complex structure. In 

other words, the determinants of TFR may vary depending on the country or countries, the time 

period, and the methodology of the study. This highlights the need for more recent and 

comprehensive empirical research on the topic. 

 

Data And Methodology 

 

In this study, a time series dataset was used to examine the macroeconomic and 

socioeconomic determinants of TFR in Türkiye. The variables employed in the research 

encompass economic, social, and health indicators that may affect TFR. While TFR is 

considered the dependent variable in the study, among the independent variables, maternal 

mortality is used to represent health conditions and development, inflation and GDP per capita 

to represent the macroeconomic structure, and female employment to represent socioeconomic 

conditions and labor market transformation. As shown in Table 1, the datasets for the variables 

covering the period 1993-2024 were obtained from the World Bank World Development 

Indicators (WDI) and Turkish Statistical Institute (TURKSTAT) databases. 
 

Table 1. Variables and Sources Used in the Study 

Variable Definition and Description Source 

TFR Fertility rate, total (births per 

woman) 

Dependent 

Variable 

WDI-TURKSTAT 
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MMR Maternal mortality ratio (modeled 

estimate, per 100,000 live births) 

Independent 

Variable 

WDI 

INF Inflation, consumer prices (annual 

%) 

Independent 

Variable 

WDI 

FE Employment to population ratio, 

15+, female (%) 

Independent 

Variable 

WDI 

GDP Log-transformed GDP per capita 

(constant 2015 US$) 

Independent 

Variable 

WDI 

Note: Compiled by the author(s) based on data from the World Bank and Turkish Statistical 

Institute (TURKSTAT) databases. 
 

This study examines the economic, social, and health-related determinants of total fertility 

rate (TFR) in Türkiye by employing annual time series data covering the period 1993-2024. 

The analysis is conducted within the framework of the Augmented ARDL (A-ARDL) 

approach, which represents an extension of the ARDL bounds testing procedure originally 

proposed by Pesaran et al. (2001) and later advanced by Sam et al. (2019). The preference for 

the A-ARDL method stems from its flexibility in accommodating variables integrated at 

different orders, as well as its ability to simultaneously capture both short-run adjustments and 

long-run relationships within a unified modeling structure.  

 
𝑇𝐹𝑅 = 𝛼0 + 𝛼1𝑀𝑀𝑅 + 𝛼2𝐼𝑁𝐹 + 𝛼3𝐹𝐸 + 𝛼4𝐺𝐷𝑃 + 𝜀𝑡                                                                     (1)          
 

Here, TFR represents the total fertility rate, MMR maternal mortality, INF the inflation rate, 

FE the female employment rate, and GDP the logarithm of GDP per capita. In addition, 

𝜀𝑡 denotes the error term. 

In order to analyze both long- and short-run relationships simultaneously, the model was 

transformed into the following error correction representation in accordance with the ARDL 

bounds testing approach developed by Pesaran et al. (2001): 

Δ𝑇𝐹𝑅𝑡 = 𝛽0 + ∑ 𝛽1𝑖
𝑝
𝑖=1 Δ𝑇𝐹𝑅𝑡−𝑖 + ∑ 𝛽2𝑖

𝑞1
𝑖=0 Δ𝑀𝑀𝑅𝑡−𝑖 + ∑ 𝛽3𝑖

𝑞2
𝑖=0 Δ𝐼𝑁𝐹𝑡−𝑖 + ∑ 𝛽4𝑖

𝑞3
𝑖=0 Δ𝐹𝐸𝑡−𝑖      (2)   

+ ∑ 𝛽5𝑖
𝑞4
𝑖=0 Δ𝐺𝐷𝑃𝑡−𝑖 + 𝜆1𝑇𝐹𝑅𝑡−1 + 𝜆2𝑀𝑀𝑅𝑡−1 + 𝜆3𝐼𝑁𝐹𝑡−1 + 𝜆4𝐹𝐸𝑡−1 + 𝜆5𝐺𝐷𝑃𝑡−1 + 𝑢𝑡  

In this equation, the differenced terms represent the short-run dynamics, while the lagged 

level terms indicate the long-run relationships. The existence of a long-run cointegration 

relationship was tested within the framework of the following null hypothesis: 
 

𝐻0: 𝜆1 = 𝜆2 = 𝜆3 = 𝜆4 = 𝜆5 = 0                                                                                                            (3) 
                                                                                        
Within the bounds testing approach, a long-run cointegration relationship among the 

variables is considered to exist when the computed F-statistic surpasses the upper bound critical 

values reported by Pesaran et al. (2001), Narayan (2005), and Sam et al. (2019). 

Following the confirmation of cointegration, the long-run coefficients are estimated, and an 

error correction model (ECM) is subsequently specified to examine the short-run adjustment 

dynamics, as presented below: 

 
ΔTFR𝑡 = 𝛾0 + ∑𝛾𝑖Δ𝑋𝑡−𝑖 + 𝜙𝐸𝐶𝑀𝑡−1 + 𝜈𝑡                                                                                         (4) 
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The error correction term, denoted as 𝐸𝐶𝑀𝑡−1, captures the speed at which short-term 

deviations revert to the long-term steady state. A negative and statistically significant 

coefficient confirms the presence of a corrective mechanism; however, a coefficient with an 

absolute value greater than unity implies an oscillatory adjustment process characterized by 

overshooting.  

Furthermore, the model's robustness and diagnostic integrity were verified through a suite 

of tests for residual normality, heteroskedasticity, and serial correlation. The functional 

specification and structural stability of the parameters were also rigorously evaluated using 

CUSUM and CUSUMSQ procedures. 

 

Empirical Results 

 

As part of the analysis, descriptive statistics for the variables were initially evaluated, and the 

corresponding results are presented in Table 2. Over the sample period, the average value of 

TFR was calculated as 2.21, with observed minimum and maximum levels of 1.48 and 2.92, 

respectively. The mean value of MMR was found to be 25.36, indicating notable variation 

across the observations. The reported skewness and kurtosis measures suggest that the 

distributions of the variables approximate normality. In addition, the Jarque-Bera test results, 

with probability values exceeding the 5% significance threshold, imply that the null hypothesis 

of normal distribution cannot be rejected. Overall, these findings demonstrate that the dataset 

is appropriate for the econometric analyses employed. 

 

Table 2. Descriptive Statistics 

 TFR MMR INF FE GDP 

 Mean  2.209719  25.35938  34.95775  26.12084  

9.061645 

 Median  2.160000  23.50000  15.75464  26.52750  

9.043134 

 Maximum  2.916000  39.00000  105.2150  32.17400  

9.641800 

 Minimum  1.480000  11.50000  6.250977  20.52800  

8.567088 

 Std. Dev.  0.382525  7.438169  31.89175  3.151949  

0.331770 

 Skewness  0.152704  0.269825  0.711393 -0.281374  

0.182835 

 Kurtosis  2.538597  2.002529  1.995200  2.326585  

1.717489 

 Jarque-Bera  0.408222  1.714892  4.045257  1.026899  

2.371399 

 Probability  0.815372  0.424244  0.132307  0.598428  

0.305532 
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 Sum  70.71100  811.5000  1118.648  835.8670  

289.9727 

 Sum Sq. Dev.  4.536088  1715.117  31529.60  307.9782  

3.412218 

 Observations  32  32  32  32  32 

Note: Calculated by the author(s) using the EViews12 program. 

In order to identify the integration order of the variables and assess data stability, the 

empirical analysis employs both the Augmented Dickey-Fuller (ADF) test developed by 

Dickey and Fuller (1981) and the Phillips-Perron (PP) unit root test proposed by Phillips and 

Perron (1988). The use of the PP test alongside the ADF test provides a more robust evaluation 

by addressing potential issues of serial correlation and heteroskedasticity in the error terms. 

These tests are implemented under three alternative model specifications: with intercept, with 

intercept and trend, and without intercept and trend. The corresponding results are reported in 

Table 3. The findings obtained from the ADF and PP unit root tests reveal that all variables 

included in the analysis are stationary either at level, I(0), or at first difference, I(1), while none 

exhibit stationarity at the second difference, I(2). This outcome indicates the presence of 

variables with different orders of integration and, at the same time, confirms the absence of 

I(2) series. Consequently, the use of the augmented ARDL (A-ARDL) approach, which 

facilitates the joint estimation of both short-run and long-run relationships among variables, is 

considered methodologically appropriate. 

Table 3. Unit Root Test Results 

ADF  

Variable Constant Constant+Trend None 

 T-statistic  P-value  T-statistic  P-value  T-statistic  P-value  

TFR -0.7271 0.8248 -2.8666 0.1871 -2.0610** 0.0395 

MMR -2.0128 0.2799 -3.0313 0.1408 -4.4781*** 0.0001 

INF -1.3535 0.5917 -0.7677 0.9581 -0.9899 0.2817 

FE -0.7172 0.8279 -1.0438 0.9226 0.8512 0.8892 

GDP 0.6238 0.9881 -3.5438* 0.0546 4.1137 0.9999 

ΔINF -6.6059*** 0.0000 -5.3536*** 0.0008 -6.6547*** 0.0000 

ΔFE -5.2589*** 0.0002 -5.7817*** 0.0003 -5.3533*** 0.0000 

PP  

Variable Constant Constant+Trend None 

 T-statistic  P-value  T-statistic  P-value  T-statistic  P-value  

TFR -0.4616 0.8858 -1.5941 0.7722 -3.3840*** 0.0014 

MMR -0.2331 0.9238 -1.9580 0.6005 -5.4363*** 0.0000 

INF -1.3065 0.6138 -0.7677 0.9581 -0.9613 0.2932 
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FE -0.9119 0.7709 -1.0438 0.9226 0.8512 0.8892 

GDP 1.4747 0.9988 -2.9067 0.1742 6.5425 1.0000 

ΔINF -6.5045*** 0.0000 -

15.9110*** 

0.0000 -6.5431*** 0.0000 

ΔFE -5.2463*** 0.0002 -5.9438*** 0.0002 -5.3386*** 0.0000 

ΔGDP -6.2307*** 0.0000 -6.7894*** 0.0000 -3.8262*** 0.0004 

Note: Calculated by the author(s) using the EViews12 program. *, **, and *** represent 

significance at the 10%, 5%, and 1% levels. 
 

The Schwarz Information Criterion (SIC) results were obtained by comparing ARDL 

models with different lag combinations. The model with the lowest SIC value was identified 

as the most appropriate model in terms of the information criterion. The results presented in 

Figure 1 show that the lag lengths determined for the dependent and independent variables 

were selected to avoid over-parameterization. Within this framework, the lag lengths of the 

ARDL model used in the analysis were determined based on SIC as the (3,2,1,2,2) model. 

 

 

 

Figure 1. Top 20 Models 
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Empirical evidence from the bounds test for the (3,2,1,2,2) specification confirms that the 

variables move together in the long run. The F-statistic results exceed the upper critical bounds 

I(1) defined by Pesaran et al. (2001) at conventional significance levels, indicating a 

statistically significant cointegrating relationship. To ensure the reliability of these results, the 

analysis also incorporates the t-test suggested by Narayan (2005) and the independent variable 

F-test based on Sam et al. (2019). Both diagnostic measures surpass the upper bound critical 

values, providing strong multi-dimensional support for the existence of a long-term steady-

state equilibrium. 

Overall, the bounds test results provide consistent findings across different methodological 

approaches and strongly indicate the presence of a stable long-run relationship among the 

variables used in the analysis. Within this framework, estimating the long-run coefficients and 

conducting analyses based on the error correction mechanism is considered methodologically 

appropriate. 
 

Table 4. A-ARDL Bound Test Results 

 

 

Model 

(3,2,1,2,2) 

Statistics Value %1 

I(0)           I(1) 

%5 

I(0)          I(1) 

  

Source  

F (Overall) 10.77705 5.856  7.578 4.154    5.54 Pesaran 

vd. 

(2001) 

T(Dependent) -6.386111 -3.96     -4.96 -3.41         -4.36 Narayan 

(2005) 

F(Independent)  8.608196 4.30       7.01 2.74         4.71 Sam vd. 

(2019) 

Not: The ARDL model was estimated in EViews12 using a maximum lag length of 3 and the 

Schwarz Information Criterion (SIC). The model was specified with both a constant and a trend 

(Const & Trend). 
 

The long-run estimation results indicate that the variables MMR and INF have statistically 

significant and negative effects on TFR. Accordingly, increases in maternal mortality reduce 

the fertility rate in the long run, suggesting that adverse health conditions suppress fertility 

decisions. Similarly, increases in inflation negatively affect households’ real incomes and 

economic predictability, resulting in a long-run downward effect on fertility. This finding 

regarding the relationship between inflation and TFR supports the literature, including studies 

by Adesete and Piano (2025), Do (2025), Mmaduakor et al. (2024), Pan and Xu (2012), 

Yalçınkaya-Koyuncu and Okşak (2022), Yi and Zhang (2010), and Yip and Lai (2025), which 

report a negative impact of inflation or housing price inflation on TFR. 

The coefficient of FE is positive and highly significant, indicating that female labor force 

participation has a long-run enhancing effect on fertility. This finding aligns with the results of 

Guirguis et al. (2024), who reported a positive effect of female employment on TFR in G-7 

countries. In contrast, the results obtained by Matysiak and Vignoli (2013) for Italy, as well as 

those reported for Türkiye by Üçler and Kızılkaya (2014) and Türköz (2025), indicate that 
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increases in female employment negatively affect TFR, which is inconsistent with the findings 

of the present study. 

On the other hand, Alderotti (2022), in a study for Italy, shows that the effect of female 

employment on TFR was initially negative but turned positive over time. Similarly, Matysiak 

and Vignoli (2026) found that while the relationship between the two variables remained 

negative in some countries, it became positive in many others. Therefore, these findings in the 

literature suggest that the relationship between female employment and fertility may vary 

across countries and institutional structures. Moreover, this result indicates that, compared to 

the negative effect reported in Türkiye by Üçler and Kızılkaya (2014) and Türköz (2025), and 

the absence of a significant effect found by Ertürkmen (2025), the outcomes may also depend 

on the method used and the data period. 

GDP per capita has a positive effect on fertility, indicating that increases in income levels 

support fertility decisions in the long run. This finding is consistent with the results of Beyiz 

(2025), who studied Turkish provinces, but contradicts the findings of Hailemariam (2024), 

who analyzed 122 developed and developing countries. 

Overall, these results demonstrate that socioeconomic and development indicators play a 

decisive role in fertility and reveal that fertility dynamics in Türkiye exhibit a multidimensional 

structure. 
 

Table 5. Long-Run Estimation Results 

Variable Coefficient Std. Error t-Statistic Prob.    

MMR -0.030822 0.011868 -2.597019 0.0221 

INF -0.002485 0.001084 -2.292030 0.0392 

FE 0.049237 0.003931 12.52406 0.0000 

GDP 1.007848 0.198739 5.071216 0.0002 

Note: Calculated by the author(s) using the EViews12 program. 
 

A negative error correction coefficient provides evidence for the existence of a long-run 

relationship among the variables. Moreover, the coefficient’s absolute value exceeding unity 

suggests that short-run deviations from equilibrium are corrected over time through an 

overshooting mechanism, implying that the system converges back to its long-run equilibrium 

via an oscillatory adjustment path. This result is in line with the findings of Narayan and Smyth 

(2006), who argue that an error correction coefficient with an absolute value greater than one 

reflects the presence of an overshooting adjustment process. 
 

Table 6. ECM Test Results 

Variable Coefficient Std. Error t-Statistic Prob.    

ECM -1.140354 0.135848 -8.394364 0.0000 

R2 0.920332 

Adjusted R2 0.868782 

Note: Calculated by the author(s) using the EViews12 program. 
 

According to the diagnostic test results summarized in Table 7, the model exhibits a high 

degree of statistical validity. The assumption of normally distributed error terms is satisfied per 

the Jarque-Bera Test (JB), and the Breusch-Pagan-Godfrey (BPG) procedure indicates that the 
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model is homoskedastic. Additionally, the Breusch-Godfrey LM Test (BG-LM) confirms that 

the residuals are free from autocorrelation. The Ramsey RESET test results support the correct 

specification of the functional form, indicating no significant specification errors. 

Consequently, these results ensure the reliability and consistency of the model, making it 

suitable for deriving practical policy implications. 

 

Table 7. Diagnostic Tests 

Test  F-statistics P-values 

JB 0.722496 0.696806 

BPG 0.586428 0.8393 

BG-LM 1.218202 0.3327 

Ramsey RESET Test 0.142313 0.7126 

Note: Calculated by the author(s) using the EViews12 program. 
 

To verify the constancy of the model’s coefficients, the CUSUM and CUSUMSQ stability 

tests were conducted. The empirical findings demonstrate that the parameters are stable across 

the study period, as the cumulative sums do not cross the critical bounds at the 5% level of 

significance. This evidence suggests that the model is free from structural instability, providing 

a robust foundation for interpreting the econometric results and formulating policy conclusions. 
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Figure 2. CUSUM and CUSUMSQ 

 

 

Conclusions 

 

This study examines some economic, social, and health-based factors determining the 

fertility rate in Türkiye for the period 1993-2024 within the framework of the augmented 

ARDL (A-ARDL) approach. The A-ARDL bounds test results reveal the existence of a long-

run and stable cointegration relationship among the variables. The findings related to the error 

correction mechanism indicate that short-run deviations return to the long-run equilibrium 

through an overshooting adjustment process. This suggests that fertility decisions in Türkiye, 

while sensitive to temporary shocks, are determined by structural factors in the long run. 

The long-run coefficient estimates indicate that MMR and INF have a reducing effect on 

TFR, whereas FE and GDP exert an increasing effect on fertility. The suppression of fertility 

decisions due to deteriorations in health indicators highlights the critical importance of safe 
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childbirth conditions and maternal health for population dynamics. Similarly, high and volatile 

inflation rates increase economic uncertainty, leading households to postpone long-term 

fertility decisions. In contrast, the positive relationship between female employment and 

fertility suggests the existence of a complementary relationship between labor market 

conditions and family structure in the context of Türkiye. The supportive effect of increases in 

income levels on fertility confirms the positive and determining role of economic stability on 

fertility behavior. In summary, the findings indicate that fertility dynamics do not have a 

unidimensional structure, but rather a multilayered structure shaped by macroeconomic 

stability, health conditions, and socioeconomic transformations. 

In light of these findings, it can be stated that comprehensive policy approaches are needed 

for fertility rates to remain at a sustainable level in Türkiye. First, the expansion of policies 

aimed at strengthening maternal health and increasing access to healthcare services will 

contribute to reducing the negative pressures on fertility. Second, macroeconomic policies that 

prioritize price stability will facilitate long-term planning by households and play a supportive 

role in fertility decisions. Finally, the implementation of policies that harmonize work-family 

life in female employment and sustainably increase income levels will strengthen both 

economic development and demographic sustainability. In this framework, the study makes an 

important contribution to the literature by demonstrating that fertility policies in Türkiye should 

be addressed not only through demographic targets, but also through a structural perspective 

that simultaneously considers health, employment, and macroeconomic stability. 
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