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ABSTRACT 

 

This study aims to examine the main determinants affecting the 

financial performance of participation banks operating in Turkey. Especially 

during the growth and development process of the interest-free banking 

sector, the effects of liquidity management, capital structure, efficiency, and 

risk factors on bank performance have been analysed. Annual financial data 

from five participation banks in Turkey for the period 2016-2023 were used, 

and evaluations were made using panel data analysis methods. The findings 

revealed that the liquidity coverage ratio, current ratio, and leverage ratio 

have a significant and positive impact on the profitability and performance 

indicators of participation banks. In contrast, fluctuations in productivity and 

operational profitability have been observed to have negative impacts on 

performance. The pandemic period created significant pressure on financial 

performance, but banks showed a tendency to recover in the post-pandemic 

period. In conclusion, supporting the financial structure of participation 

banks with strong liquidity management and capital policies is critically 

important for sustainable performance. This study provides an important 

resource for academics and practitioners seeking to understand the growth 

dynamics and financial health indicators of the interest-free banking sector. 

 
Keywords – Participation Banking, Financial Performance, Interest-Free Banking, 

Covid-19, Panel Data Analysis. 

 

INTRODUCTION 

 

In recent years, changes in the dynamics of financial markets and 

customer preferences have increased interest in alternative banking systems. 

In this context, participation banking, also known as interest-free banking, 

has experienced a rapid development process in Turkey and has gained a 

significant position in the financial sector. Unlike traditional banking 

models, the activities of participation banks are based on interest-free 

financing principles, which makes them a different investment and financing 

alternative both ethically and economically. 

In Turkey, interest-free banking operates under the name of 

Participation Banking. Participation Banks in Turkey are institutions that 

collect funds thru participation accounts, which are called "current accounts" 

and "investment accounts" in interest-free banking, and use the collected 

funds thru methods such as personal financing, corporate financing, financial 

leasing, and profit-sharing on a project basis. Participation banks perform 

similar functions to conventional banks in their basic banking activities. 

However, it can be argued that these institutions differ from conventional 

banks by avoiding activities prohibited by Islam (Gül et al., 2017). 
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In participation banks that do not conduct their operations based on 

interest, the equivalent of interest is not the inability to earn profit, but rather 

the profit is seen as a gain. Therefore, fund supply and demand transactions 

for segments that are overly sensitive to interest have begun to be carried out 

thru participation banks. Instead of interest-based transactions in traditional 

banking, participation banks offer the opportunity to share in the profit/loss, 

meaning to bear the outcome of the transaction instead of paying interest 

(Doğan, 2013; Kendirli and Esenoğlu, 2021). 

The rise of participation banking in Turkey is a multifaceted process 

that needs to be examined in parallel with economic growth, financial 

deepening, and changes in social demand. Determining the factors that affect 

the financial performance of participation banks is of great importance both 

in terms of sectorial competition and for policymakers in making strategic 

decisions. Additionally, the impact of global financial shocks like pandemics 

on banking performance necessitates an assessment of resilience and risk 

management practices in this sector. 

This study aims to analyse the determinants affecting the financial 

performance of 5 participation banks operating in Turkey between 2016 and 

2023. Within the framework of the basic principles of interest-free banking, 

the effects of banks' liquidity management, capital structure, operational 

efficiency, and other financial indicators on performance will be evaluated. 

Additionally, the effects of the pandemic period and post-pandemic 

processes on financial performance will also be comprehensively addressed. 

In this context, the aim is for the research findings to contribute to the 

sustainable growth of interest-free banking in Turkey and to shed light on 

the strategic decision-making processes of actors in the sector. 

 

 

 

 

 

LITERATURE REVIEW 

 

In this part of the research, previous studies from the literature 

concerning the financial performance and profitability of participation banks 

are reviewed. 

Jarbou (2024) examined data from 103 Islamic and conventional 

banks (I&CBs) operating in the Middle East and North Africa (MENA) 

region between 2015 and 2020, aiming to assess the effects of bank-specific 

and macroeconomic determinants on financial performance in dual banking 

systems. The findings revealed that general expenses, GDP, and retained 

earnings significantly influenced the financial performance of both Islamic 

and conventional banks. Moreover, deposits, inflation, and mobile banking 
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usage were found to be important for conventional banks, while bank size 

emerged as a particularly influential factor for Islamic banks. 

Al Habali and Durrani (2024) conducted a comparative analysis of 

financial performance indicators for Bank Alizz and Bank Nizwa, two 

Islamic banks in Oman, covering the 2019–2021 period. The results 

indicated that both banks maintained solid liquidity and capital adequacy; 

however, they faced ongoing challenges in profitability and asset quality. 

Bulut and Şimşek (2024) analyzed the 2023 financial performance of 

six Turkish participation banks listed on Borsa Istanbul (BIST) through 

ARAS, TOPSIS, and COPRAS methodologies. The study found that Emlak 

Katılım Bankası ranked as the top-performing bank under all three 

approaches, and the performance outcomes were consistent across methods. 

Similarly, Frestiva and Sholahuddin (2024) evaluated the performance 

of BNI Syariah, BRI Syariah, and Bank Syariah Mandiri before and after 

their merger, using data from 2019 to 2023. The study concluded that the 

merger brought notable differences to Islamic banking performance. 

Akbulut (2023) analyzed the performance of six active participation 

banks in Turkey between 2019 and 2022 using the CRITIC and COPRAS 

methods. The study found that, except in 2019, the metric with the greatest 

influence on bank performance was Total Loans to Total Assets. Conversely, 

the metric with the least influence varied over time: Gross Working Capital 

to Total Assets in 2019–2020 and Net Profit (Loss) to Total Assets in 2021–

2022. COPRAS rankings also shifted over the years, with Türkiye Finans 

Katılım Bankası leading in 2019–2021 and Kuveyt Türk Katılım Bankası 

taking the lead in 2022. Albaraka Türk ranked lowest in 2019 and 2022, 

whereas Emlak Katılım Bankası held the lowest position in 2020–2021. 

Hamamcı and Karkacıer (2022) compared the performance of banks in 

Turkey and the Gulf Cooperation Council (GCC) countries between 2016 

and 2019 using the TOPSIS technique. They found that Kuveyt Türk ranked 

first among Turkish participation banks in all years except 2018, while 

Albaraka Türk ranked last in the final two years. In the GCC, the UAE 

ranked highest in most years, with Oman leading in 2018. Turkey placed 

second in 2016 and third in the remaining years. 

Özer and Saygın (2022) evaluated Turkish participation banks from 

2011 to 2020 using the PROMETHEE method, identifying Kuveyt Türk, 

Türkiye Finans, and Vakıf Katılım as the highest-performing banks, while 

Albaraka Türk, Bank Asya, and Emlak Katılım were the lowest. 

Karavardar and Çilek (2020) examined participation banks in Turkey 

for the period 2016–2018 through the Multi-Moora method, finding Vakıf 

Katılım to be the strongest performer. 

Finally, Mallin et al. (2014) investigated the relationship between 

corporate social responsibility (CSR) and financial performance across 90 

Islamic banks in 13 countries. Their results demonstrated a positive and 

statistically significant link between CSR disclosures and financial 
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performance, as well as a strong association between the size of the Sharia 

Supervisory Board (SSB) and the CSR disclosure index. 

 

 

 

 

METHODOLOGY 

 

Research Data Set  

The aim of this study is to examine the determinants of financial 

performance of five participation banks operating in Turkey and to evaluate 

the effects of the pandemic period and beyond. In line with this objective, 

annual data from the years 2016-2013 were utilized. The data was obtained 

from the annual financial and operational reports of each bank, available on 

the website of the Participation Banks Association of Turkey (KAP) at 

https://tkbb.org.tr. Explanatory information regarding the variables included 

in the research is presented in Table 1. 
 

Table 1: Descriptive Information on Variables 

Variables Variable 

Type 

Code Calculation 

Return on Assets   

Dependent 

Variable 

ROA Net income / total assets 

Return on Equity ROE Net income / shareholders' equity 

Net Interest 

Margin 
NIM Net interest income / total assets 

Current Ratio 

Independent 

Variable 

CR Current assets / current liabilities 

Efficiency Ratio ER 
Operating expenses / operating 

income 

Operating Profit OP 
Log Profit from core business 

activities 

Liquidity 

Coverage Ratio 
LCR 

High-quality liquid assets / Net 

cash outflows over 30 days 

Leverage Ratio LR Total Debt / Equity Ratio 

Total Assets 
Bank-specific 

size variable 
TA Log of Total Assets 

 

Research Method  

In this section, the first test administered was the horizontal section 

dependence test, which we call pre-tests. For this test, the Pesaran (2004) CD 

test was utilized. Secondly, to determine whether the series is stationary, the 

second-generation panel unit root tests developed by Pesaran (2007) were 

applied. First, the CADF test statistic values were calculated for all units 

forming the panel, and then the arithmetic mean of these tests was taken to 

calculate the CIPS (Cross-Sectionally Augmented IPS) test statistic values 

for the entire panel. Thirdly, the study also tested whether the slope 

coefficients changed using the Swamy (S) method developed by Swamy 
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(1970). After pre-tests were conducted, panel regression analysis with fixed 

and random effects was applied to examine the relationship between the 

variables. However, to determine the validity of these analyses, the Hausman 

test was applied, and the correct predictor was determined based on the test 

results. Whether it's fixed effects or random effects, these estimators have a 

set of assumptions. One of these assumptions is the problem of 

autocorrelation, and the other is the problem of heteroscedasticity. The 

presence of autocorrelation in the models was examined using the 

Wooldridge test, and the presence of the varying variance problem was 

examined using the Wald test. Since both of these problems are present in 

models 1 and 3, the Driscoll-Kraay estimator, which takes both of these 

situations into account, was applied. 

 

 

 

 

 

EMPIRICAL FINDINGS 

 

Cross-Sectional Dependence Test Results 

 
Table 2: Pesaran (2004) CD Test Results 

Variables Statistic value P-value 

ROA 2.48 0.013** 

ROE 6.57 0.000*** 

NIM 4.10 0.000*** 

CR 4.24 0.000*** 

ER 1.29 0.199 

OP 8.33 0.000*** 

LCR 3.31 0.001*** 

LR 4.39 0.000*** 

TA 8.56 0.000*** 

Note: (***,**) indicate the presence of cross-sectional dependence at the 1% and 

5% significance levels, respectively. 

 

When examining the Pesaran (2004) CD test results presented in 

Table 2, the null hypothesis (H0) stating that there is no correlation between 

the error terms of the units for all variables except the ER variable was 

rejected because the probability values were significant at the 5% 

significance level. Consequently, the alternative hypothesis (H1), which 

states that the error terms are correlated between units, was accepted. 
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Panel Unit Root Test 

Since the series exhibits horizontal section dependence, the second-

generation panel test, which considers horizontal section dependence, was 

applied to the root tests CADF and CIPS, and the results are presented in 

Table 3. 

 
Table 3: CADF and CIPS Panel Unit Root Test Results 

Variable 

CADF CIPS 

t-bar 
Z[t-

bar] 
P-value 

Statistic 

value 

Critical values 

%1 %5 %10 

ROA -0.875 1.350 0.911 -0.875 -2.97 -2.52 -2.31 

ROE -1.164 0.872 0.808 -1.164 -2.97 -2.52 -2.31 

NIM -0.902 1.305 0.904 -0.902 -2.97 -2.52 -2.31 

CR -1.179 0.846 0.801 -1.179 -2.97 -2.52 -2.31 

ER -0.555 1.879 0.970 -0.555 -2.97 -2.52 -2.31 

OP -2.150 -0.762 0.223 -2.150 -2.97 -2.52 -2.31 

LCR -2.044 -0.587 0.279 -2.044 -2.97 -2.52 -2.31 

LR -1.621 0.115 0.546 -1.621 -2.97 -2.52 -2.31 

TA -2.134 -0.736 0.231 -2.134 -2.97 -2.52 -2.31 

First 

Difference 
t-bar 

Z[t-

bar] 
P-value 

Statistic 

vale 
%1 %5 %10 

ROA -2.483 -1.313 0.095* -2.483* -2.97 -2.52 -2.31 

ROE -2.641 -1.412 0.048** -2.610** -2.85 -2.47 -2.28 

NIM -2.635 -1.566 0.059* -2.635** -2.85 -2.47 -2.28 

CR -2.543 -1.413 0.079* -2.543** -2.85 -2.47 -2.28 

ER -3.239 -2.565 0.005*** -3.239*** -2.85 -2.47 -2.28 

OP -3.116 -2.361 0.009*** -3.116*** -2.85 -2.47 -2.28 

LCR -3.495 -2.990 0.001*** -3.495*** -2.85 -2.47 -2.28 

LR -3.396 -2.825 0.002*** -3.396*** -2.85 -2.47 -2.28 

TA -2.961 -2.105 0.018** -2.961*** -2.85 -2.47 -2.28 

 

When examining the CADF and CIPS unit root test results provided in 

Table 3, it is evident that none of the variables are stationary at the level for 

either unit root test, indicating the presence of a unit root. According to these 

results, the H0 hypothesis is rejected at the level. However, it is observed that 

they become stationary when the first-order differences of the variables are 

taken. In this case, the fact that they become stationary at their first 

difference means they are integrated to the same degree. 
 

Homogeneity Test 

In the study, whether the slope coefficients changed was also tested 

using the Swamy (S) method developed by Swamy (1970, and the results are 

presented in Table 4. 
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Table 4: Swamy Test Results 

Model Test 
Chi-Square Test 

Statistic 
P-value 

Model 1 

Swamy S 
511.36 0.0000 

Model 2 184.51 0.0000 

Model 3 84.14 0.0000 

 

Upon examining Table 4, it is evident that the probability value 

(Prob=0.000) for all three models is less than the 1% significance level, 

leading to the rejection of the H0 hypothesis. Consequently, it is accepted 

that the parameters vary from unit to unit and are not constant, in other 

words, that the parameters are heterogeneous and not homogeneous. 

 

Hausman Test 
Table 4: Hausman Test Results 

Model chi2 Prob > chi2 

Model 1 7.45 0.2808 

Model 2 362.15 0.0000 

Model 3 12.17 0.0582 

 

When examining Table 4, it can be seen that for both Model 1 and 

Model 3, the p-value is generally higher than the commonly used 5% 

significance level, so the H0 hypothesis cannot be rejected. Therefore, it can 

be said that the variables are homogeneous in the long run. In this case, both 

the fixed effects model and the random effects model can be used. However, 

for more accurate and effective results, the random effects model is 

preferred. When Model 2 is examined, the p-value is lower than the 5% 

significance level, so the H0 hypothesis is rejected, and it can be said that the 

variables are not homogeneous in the long run, meaning they are 

heterogeneous. In this case, the fixed effects model should be preferred. 

 

Autocorrelation and Heteroscedasticity 

 
Table 5: Autocorrelation and Heteroskedasticity Test Results 

Test Model 
F-

Statistic 
P-value 

Chi-

Square 
P-value 

Wooldridge Test 

(Autocorrelation) 

Model1 452.560 0.0000***   

Model2 14.463 0.0191**   

Model3 1.610 0.2733   

Wald Test 

(heteroscedasticity) 

Model1   68177.43 0.0000*** 

Model2   50.64 0.0000*** 

Model3   7.14 0.2104 

Note: (***,**) indicates significance at the 1% and 5% significance levels, 

respectively. 
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When examining Table 5, it can be said that there is autocorrelation in 

the models because the probability value for both Model 1 and Model 2 is 

less than the 5% critical value according to the Wooldridge test results for 

both models. Similarly, based on the Wald test results for these two models, 

it can be said that there is a problem of heteroscedasticity in the models 

because the probability value is less than the critical value of 5%. Since this 

situation can affect the standard error and test results of model predictions, 

the Driscoll-Kraay estimator (Yerdelen Tatoğlu, 2018), which can provide 

more reliable results in the presence of autocorrelation, heteroscedasticity, 

and cross-sectional correlation, was used for accurate and effective results, 

and the results are presented in Table 6. When examining the results for 

Model 3, it can be said that there is no autocorrelation or heteroscedasticity 

problem in the model because the p-value for both the Wooldridge and Wald 

tests is greater than the critical value of 5%. In this case, it means that the 

random effects model for model 3 is working under strong assumptions. 

 

Driscoll and Kraay Standard Error Estimator 

 
Table 6: Driscoll-Kraay Standard Error Coefficient Estimates 

Model Variable Coefficient std. err. t P>|t| 

Model 1 

CR .1920909 .086053 2.23 0.061* 

ER .0136367 .0481022 0.28 0.785 

OP -.0003727 .0010314 -0.36 0.728 

LCR -.0033339 .0025034 -1.33 0.225 

LR -.0009386 .0006936 -1.35 0.218 

TA .0007393 .0046141 0.16 0.877 

during_pandemic -.0057558 .0072948 -0.79 0.456 

post_pandemic .0008262 .0108925 0.08 0.942 

_cons -.0200396 .1272816 -0.16 0.879 

Wald chi2 11007.29 

Prob > chi2 0.0000 

R-squared 0.2478 

Model 3 

CR .0923049 .0315116 2.93 0.022** 

ER -.0598073 .0198242 -3.02 0.019** 

OP -.002901 .0013981 -2.07 0.077* 

LCR .0032702 .0012722 2.57 0.037** 

LR -.000368 .0003116 -1.18 -1.18 

TA .0021972 .0021972 0.66 0.533 

during_pandemic -.0095927 .003763 -2.55 0.038** 

post_pandemic .0050786 .005014 1.01 0.345 

_cons .0557684 .0800639 0.70 0.509 

Wald chi2 780.98 

Prob > chi2 0.0000 

R-squared 0.6828 

Note: (**,*) indicates significance at the 5% and 10% significance levels, 

respectively. 
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Table 6 shows the results for the Driscoll-Kraay standard error 

estimator for models 1 and 3. When examining the results for Model 1, 

where ROA is the dependent variable, it is observed that only the current 

ratio (CR) has a statistically significant and positive relationship with the 

return on assets (ROA) at a 10% significance level for the periods under 

review. According to this result, it can be said that a 1% increase in CR in 

CR increases ROA by approximately 0.19%. The liquidity surplus in 

participation banks also seems to have supported profitability. This is 

because the strong liquidity structure reduces funding costs and lowers risk 

perception. It is observed that there is no statistically significant relationship 

between ROA and the other variables. According to these results, liquidity 

management was decisive in the profitability structure of participation 

banks, but capital structure, operating profitability, and scale factors were 

not found to be statistically significant. Again, although pandemic-era 

profitability slightly decreased, the impact did not reach a significant level. 

This situation suggests that participation banks limited profitability 

fluctuations during the pandemic thru risk aversion and prudent financing 

policies. Since the probability is greater than the chi-squared value, which is 

less than the 5% critical value (0.000), Model 1 is generally significant. The 

R² value being approximately 25% indicates that profitability is closely 

related not only to balance sheet indicators but also to macroeconomic 

factors (interest rate policies, inflation, exchange rates) and sectorial 

dynamics. 

When examining the results for Model 3, where NIM is the dependent 

variable, it is observed that the current ratio (CR) has a statistically 

significant and positive effect on NIM at a 5% significance level. According 

to this result, it can be said that a 1% increase in CR leads to an 

approximately 0.92% increase in net interest margin (NIM). This indicates 

that strong liquidity supports banks' profitability/performance. In other 

words, the liquidity position indicates that operationally stronger banks are 

more comfortable. Similarly, there is a statistically significant and positive 

relationship between the liquidity coverage ratio (LCR) and NIM at a 5% 

significance level. According to this result, it can be said that a 1% increase 

in LCR leads to an increase of approximately 0.003% in the net interest 

margin (NIM). According to this result, it can be said that the increase in 

LCR not only enhanced the resilience of banks to shocks but also supported 

their performance. On the other hand, it is observed that there is a 

statistically significant and negative relationship between the efficiency ratio 

(ER) and NIM at a 5% significance level. According to this result, it can be 

said that a 1% increase in ER leads to an approximately 0.06% decrease in 

NIM. This is because operating expenses are higher than total revenue, 

indicating inefficiency. In this case, a decrease in NIM as ER increases is 

already an expected outcome because the bank's costs have increased 

relative to its revenue. Similarly, there is a statistically significant and 
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negative relationship between OP (operating profit) and NIM at a 10% 

significance level. According to this result, it can be said that a 1% increase 

in OP leads to an approximately 0.003% decrease in NIM. This can be 

explained by cyclical conditions (pandemics, etc.). In other words, it is 

believed that the reason for the inverse relationship between operating profit 

and the performance indicator is that non-interest expenses or risk costs 

increase in banks as operating profit rises. No statistically significant 

relationship was found between other variables and NIM. When examining 

the results related to the pandemic period, it is observed that there is a 

statistically significant and negative relationship between the pandemic 

period and NIM at a 1% significance level. During the pandemic, the 

performance indicator was on average 0.096% lower. In this case, it shows 

that COVID-19 is creating operational and financial pressure. In the post-

pandemic period, performance did not differ significantly. Banks may have 

recovered quickly. Since the probability is greater than the chi-squared 

value, which is less than the 5% critical value (0.000), Model 3 is generally 

significant. The model's R² of 0.6828 indicates that the explanatory variables 

explain 68% of the performance variation. This indicates that the model has 

strong explanatory power and that most of the important factors affecting 

financial performance are included in the model. In conclusion, participation 

banks are having a strong impact on the financial structure, particularly in 

terms of liquidity management; however, it can be said that the increase in 

efficiency ratios and fluctuations in operational profitability are putting 

pressure on profitability/performance. 

 

Fixed Effects Model 
 

Table 7: Fixed Effects Model Test Results 

Model Variable Coefficient std. err. t P>|t| 

Model 2 

CR .5744157 .3130075 1.84 0.078* 

ER -.4864235 .0926216 -5.25 0.000*** 

OP .0221275 .0137268 1.61 0.119 

LCR -.0090433 .0080206 -1.13 0.269 

LR .0070566 .0021383 3.30 0.003*** 

TA -.0238226 .0204069 -1.17 0.253 

during_pandemic -.1280112 .024781 -5.17 0.000*** 

post_pandemic .1145535 .0329192 3.48 0.002*** 

_cons .6765519 .3741349 1.81 0.082* 

F 33.99 

Prob > F 0.0000 

R-squared 0.7619 

Note: (***,*) respectively indicate significance at the 1% and 10% significance 

levels. 

 

Table 7 shows the estimation results for the fixed effects model. When 

the results are examined, it is observed that there is a statistically significant 
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and positive relationship between the current ratio (CR) and return on equity 

(ROE) at a 10% significance level. According to this result, it can be said 

that a 1% increase in CR leads to an approximately 57% increase in ROE. 

According to this result, the increase in the current ratio positively impacts 

financial performance. The improvement in liquidity strength means that it 

supports the profitability of banks. Similarly, there is a statistically 

significant and positive relationship between the leverage ratio (LR) and 

ROE at a 1% significance level. According to this result, it can be said that a 

1% increase in LR leads to an approximately 0.007% increase in ROE. An 

increase in the leverage ratio positively impacts financial performance. 

Banks have been able to increase their profitability by using more leverage. 

On the other hand, it is observed that there is a statistically significant and 

negative relationship between ER and ROE at a 1% significance level. 

According to this result, a 1% increase in ER appears to cause an 

approximate 0.49% decrease in ROE. The increase in the efficiency ratio 

(i.e., the increase in expenses compared to revenue) significantly and 

strongly negatively impacts performance. A decline in operational efficiency 

seriously reduces profitability. No statistically significant relationship was 

found between ROE and the other variables. When examining the results 

related to the pandemic period, it is observed that there is a statistically 

significant and negative relationship between the pandemic period and ROE 

at a 1% significance level. The pandemic period caused a significant drop of 

approximately 0.13% in financial performance. The impact of the pandemic 

is clearly and negatively visible. After the pandemic, there is a statistically 

significant and positively oriented relationship at a significance level of 1%. 

According to this result, it was observed that there was a significant recovery 

of approximately 0.12% in performance in the post-pandemic period. Since 

the probability is greater than the chi-squared value, which is less than the 

5% critical value (0.000), Model 2 is generally significant. The model's R² of 

0.7619 indicates that the explanatory variables explain 76% of the 

performance variation. This indicates that the model has strong explanatory 

power and that most of the important factors affecting financial performance 

are included in the model. 
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RESULTS AND DISCUSSION 

 

The aim of this study is to examine the financial performance 

determinants of five participation banks operating in Turkey between 2016 

and 2023, and to evaluate the effects of the pandemic period and beyond. 

During the analysis process, the cross-sectional dependence test was applied 

first. Due to the detection of cross-sectional dependence, the CADF test, one 

of the second-generation panel unit root tests, was preferred. In the 

homogeneity analysis, the Swamy test was used, followed by the Hausman 

test to select between the models. According to the test results, the random 

effects model was found to be suitable for Model 1 and Model 3, while the 

fixed effects model was found to be suitable for Model 2. Due to the 

detection of autocorrelation and heteroscedasticity problems in Models 1 and 

3, robust estimations were made using the Driscoll-Kraay standard error 

estimator. In Model 2, since these problems were not present, the classic 

fixed effects model was preferred. 

According to the analysis results, it has been observed that the main 

factors determining the financial performance of participation banks are 

liquidity management, operational efficiency, and capital structure. 

Specifically, the current ratio (CR), liquidity coverage ratio (LCR), and 

leverage ratio (LR) have positive and significant effects on performance, 

while the efficiency ratio (ER) has a negative impact on profitability and net 

interest margin. This situation indicates that the increase in expenses relative 

to revenue has negatively impacted performance by weakening operational 

efficiency. The pandemic period has led to significant and meaningful 

declines in financial performance; for example, performance indicators such 

as ROE, ROA, and NIM have decreased significantly during the pandemic 

process. However, a significant recovery has been observed in the 

performance of participation banks in the post-pandemic period. This can be 

interpreted as banks limiting profit fluctuations by adopting risk aversion 

and prudent financing policies during the pandemic. 

In conclusion, the financial structure of participation banks in Turkey 

has a strong impact on liquidity management and capital utilization, while 

the increase in efficiency ratios and fluctuations in operational profitability 

can put pressure on profitability. The pandemic period temporarily 

weakened this financial structure, but banks quickly recovered their 

performance in the post-pandemic era. These findings indicate that 

participation banks need to improve their risk management and operational 

efficiency. For future studies, participation banks and deposit banks can be 

compared, and changes during and after the pandemic can be examined 

comparatively. 
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ABSTRACT 

This article examines the effects of inflation on human development 

and multidimensional poverty in Türkiye. Using data from 1980 to 

2024, annual consumer price index (CPI) series were compared with 

the Human Development Index (HDI) and the Multidimensional 

Poverty Index (MPI), and long-term cointegration and threshold effects 

were investigated. The study shows that when inflation rates exceed 

10%, HDI growth slows, while the MPI headcount increases. During 

crisis periods (1994, 2001 and post-2018), these relationships 

intensified, and the adverse effects of inflation shocks on poverty were 

found to persist for several years. The findings reveal that low and 

predictable inflation is not only a macroeconomic goal but also a 

fundamental requirement for sustaining human development. The study 

also suggests indexing social transfers to the consumption basket of 

poor households and notes that regional equalization transfers weaken 

the cointegration between HDI and MPI. These results highlight that 

sustainable development policies in Türkiye should simultaneously 

target price stability and inclusive social protection. 

 

Keywords-Inflation (CPI), Human Development Index (HDI), Multidimensional 

Poverty Index (MPI), ARDL Cointegration & Error-Correction Model, Turkey 

Time-Series Analysis (2000–2023) 

 

INTRODUCTION 

Inflation is frequently described as a purely macro-economic ailment, yet 

decades of empirical work show that sustained price instability shapes the 

entire architecture of human welfare, eroding real incomes, re-ordering public 

budgets, and distorting the incentives households face when investing in 

health, skills, and shelter (Agenor & Montiel, 2015). In middle-income 

economies such as Türkiye, where social programmes expanded rapidly after 

the 2001 crisis and again in the 2010s, inflation has functioned simultaneously 

as a tax on cash balances and as a stress test for the resilience of the country’s 

human-development gains. Understanding that test requires indicators broad 

enough to capture not only monetary poverty but also the multidimensional 

capabilities people command. For that reason, the present study 

focuses exclusively on the Human Development Index (HDI) and the 

Multidimensional Poverty Index (MPI), the two most widely accepted 

composite measures of well-being and deprivation (UNDP, 2023; OPHI, 

2023). 
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Table 1: Major Inflation Episodes in Türkiye and Policy Responses 

Note: Inflation data are drawn from the WorldData.info dataset harmonised by the 

IMF, World Bank and OECD. 

Inflation record is both long and uneven. Between 1980 and 1999 annual 

consumer-price inflation averaged 61 percent, dipping below 20 percent in 

only two years and exceeding 70 percent in eight (Celasun, 1998; Alper & 

Öniş, 2003). A combination of fiscal consolidation, central-bank reform, and 

an IMF-backed disinflation programme from 2001 to 2004 produced a brief 

era of single-digit rates, but the structural break was short-lived. By 2017, 

imported energy costs, an accommodating credit stance and unanchored 

expectations pushed inflation back above 10 percent, reaching 85.5 percent 

(y-o-y CPI) in October 2022, the highest figure since the early 2000s 

(TurkStat, 2024; World Bank, 2024a). Such swings matter because they 

overlap with pivotal milestones in Türkiye’s social trajectory: the HDI 

climbed from 0.496 in 1980 to 0.855 by 2023, moving the country from the 

“medium” to the “high” human-development cohort, while the national MPI 

fell from 0.023 in 2010 to 0.008 in 2021 (UNDP, 2023; OPHI, 2023). Yet both 

series reveal plateaux or outright reversals in years of pronounced price 

acceleration, hinting at non-linear links between inflation and 

multidimensional welfare (Koyuncu & Yalçınkaya Koyuncu, 2022). 

Table 2. Selected HDI Values for Türkiye 

Year 1980 1990 2000 2010 2013 2022 2023 

HDI 0.496 0.576 0.653 0.738 0.759 0.855 0.853 

Source: Human Development Data (UNDP) and the 2015 Human Development Index 

study. 

Composite indicators clarify the stakes. HDI aggregates life expectancy at 

birth, mean and expected years of schooling, and real gross national income 

per capita, rescaling each to an index between 0 and 1 (UNDP, 2023). These 

three pillars embody Amartya Sen’s capability approach, concern for the 

substantive freedoms people enjoy rather than command of income 

alone. MPI, devised by Alkire & Foster (2011) and adopted by OPHI and 

Period Inflation Rate 

(%) 

Event/Policy 

1980 110,6 Macro imbalances and external shocks with high 

inflation 

1994 104,5 Currency crisis, subsidy cuts, and wage increase 

2001 54,2 Banking crisis and IMF-backed disinflation 

programme 

2018 to 

2023 

16,3 to 72,3 Negative real interest rate policies and energy price 

shocks; CPI rose to 72.3% in 2022 
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UNDP, extends that logic by counting simultaneous deprivations across 

health, education and living-standard indicators. Crucially, both indices 

incorporate variables, such as nutrition, child mortality, years of schooling, 

access to electricity, and quality of flooring, that are either directly priced in 

domestic currency or heavily dependent on public-sector provisioning, whose 

real cost rises when inflation outpaces nominal budgets. This makes them 

sensitive barometers of the welfare consequences of inflationary episodes 

(Alkire & Santos, 2014; World Bank, 2024b). 

Theoretical channels run in three broad streams 

 

Figure 1: Inflation and HDI Trends in Türkiye 

 



25 

 

Figure 2: Composition of Turkey’s Human Development Index in 2023. 

Yellow (Life expectancy), Orange (Education), and Pink (GNI per capita) 

show the relative shares of the three normalized HDI sub-indices. Percentages 

indicate each component’s share of the total. Source: UNDP (2023); author’s 

calculations. 

Table 3: Research Hypotheses and Expected Relationships 

Sources for the data: WorldData and UNDP data. 

Hypothesis Focus 

Variable 

Expected 

Relationshi

p 

Rationale 

H1 Inflation ↘ 

HDI 

Negative High inflation erodes real incomes 

and reduces investments in education 

and health. 

H2 Inflation ↗ 

MPI 

Positive Price increases compress non-food 

expenditures, thereby deepening 

multidimensional poverty. 

H3 Elasticities 

during crisis 

periods. 

Stronger During the 1994, 2001 and post-2018 

crises, inflation shocks intensified the 

impacts on HDI and MPI. 
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First, steep inflation erodes the purchasing power of wages and transfers 

that are adjusted only intermittently, compressing household demand for 

health inputs, school materials and calorie-adequate diets (Sarel, 1996; 

Ravallion, 2001). Second, price instability undermines the efficacy of social 

spending because nominal appropriations, set months before execution, buy 

less real output when delivered, leading to rationing or dilution of programme 

quality (Agenor & Montiel, 2015). Third, persistent inflation injects 

uncertainty into private long-horizon decisions, discouraging investment in 

human capital and slowing inter-generational mobility (Kremer, Bick & 

Nautz, 2013). Empirically, cross-country panels show that once inflation 

exceeds a threshold of roughly 10 to 15 percent, every additional percentage 

point is associated with a statistically significant decline in HDI growth and a 

rise in MPI headcount and intensity (Alkire et al., 2020; OECD, 2023). 

Türkiye offers an instructive test case because its major inflation shocks 

coincide with identifiable regime shifts in economic governance and social 

protection. The balance-of-payments crisis of 1994 prompted large-scale 

subsidy cuts and user-fee hikes in health and education; the banking crash of 

2001 triggered a wave of public-sector retrenchment; and the post-2018 policy 

of negative real interest rates forced repeated ad-hoc adjustments of the 

minimum wage and pensions to stem real-income erosion (Alper & Öniş, 

2003; Duman, 2008). Regional disparities amplify these macro shocks. 

Provinces in the east and south-east, where household food shares exceed 30 

percent of total outlays and access to piped water or modern sanitation remains 

below the national average, registered MPI headcounts four to six times higher 

than provinces in the west during the 2022 price surge (OPHI, 2023; TurkStat, 

2024). The same regions also lagged in HDI sub-components, particularly 

mean years of schooling and GNI per capita (UNDP, 2023). 

Earlier descriptive provincial comparisons hint that areas experiencing 

faster consumer-price growth also tend to show weaker improvements in test 

scores and somewhat higher school-dropout rates, but the evidence is 

fragmentary and suggestive rather than conclusive. Koyuncu & Yalçınkaya 

Koyuncu (2022) demonstrate, using ARDL bounds testing, that a 1-

percentage-point rise in CPI sustained over five years is associated with a 

0.005-point reduction in Türkiye’s HDI, controlling for investment and 

openness. World Bank (2024b) finds in a 43-country panel that 

multidimensional poverty reacts more sharply to inflationary shocks than does 

income-based poverty, because non-food items, electricity, cooking fuel, and 

school fees are subject to pass-through lags that compress actual consumption 

more than measured income. Yet none of these studies covers the entire 1980 

to 2024 horizon nor integrates both HDI and MPI in a single empirical 

framework capable of capturing structural breaks at the crises of 1994, 2001 

and 2018, a gap the present article seeks to close. 
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By marrying long-run national series with modern time-series techniques, 

this work makes four contributions. First, it quantifies whether HDI and MPI 

are cointegrated with CPI inflation, controlling for the possibility that shared 

upward or downward trends rather than genuine causal links explain observed 

correlations. Second, it tests for non-linearities by introducing threshold and 

regime-switch specifications that allow the inflation to welfare elasticity to 

change once price growth exceeds single-digit territory, following Sarel 

(1996). Third, it exploits the relatively new annual MPI series, available since 

2010, to estimate impulse-response functions that trace how quickly 

multidimensional poverty returns to trend after an inflation shock. Fourth, it 

disaggregates both HDI and MPI by region and gender to inspect 

distributional heterogeneity, an exercise enabled by UNDP’s sub-national 

HDI database and OPHI’s district-level MPI estimates. 

Data limitations and methodological choices warrant explicit mention. 

Annual HDI and MPI values come from UNDP (2023) and OPHI (2023), 

respectively. For years in which the global datasets provide only biennial 

figures, we apply spline interpolation, a procedure shown to minimize mean-

squared error relative to linear filling in similar welfare studies (Alkire et al., 

2020). Consumer-price inflation and deflator series are drawn from TurkStat 

(2024) and cross-checked against IMF International Financial Statistics. All 

variables are log-transformed to stabilize variance and tested for unit roots 

using ADF and KPSS criteria. The core econometric specification adopts a 

Pooled Mean Group (PMG) Autoregressive Distributed Lag (ARDL) model, 

appropriate when series are integrated of order 1 but cointegrated, and when 

short-run heterogeneity across sub-samples (regions, gender) coexists with a 

shared long-run equilibrium (Pesaran, Shin & Smith, 2001). Structural breaks 

are identified with the Bai to Perron multiple-break test, using a trimming 

parameter of 0.15 and allowing up to five breaks, which the literature 

considers adequate for four-decade horizons (Bai & Perron, 2003). 

Three hypotheses guide the empirical exercise: 

H1:   Long-run effect on HDI. Annual CPI inflation is negatively 

cointegrated with HDI, implying that sustained price increases slow human-

development progress even after controlling for income growth and public-

health expenditure shares. 

H2:   Long-run effect on MPI. CPI inflation is positively cointegrated 

with MPI headcount and intensity, signaling that inflation exacerbates 

simultaneous deprivations beyond what income poverty alone would predict. 

H3:   Crisis amplification. The absolute magnitudes of the inflation 

elasticities on both HDI and MPI rise during crisis and immediate post-crisis 

regimes,1994 to 1996, 2001 to 2004 and 2018 to 2022, reflecting a 
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compounding interaction between macro instability and incomplete social-

protection coverage. 

Confirming or rejecting these hypotheses carries tangible policy 

significance. If the data reveal that inflation shocks have long tails, depressing 

HDI and elevating MPI for several years, then designing credible anti-

inflation frameworks becomes more than a central-bank mandate; it becomes 

an essential ingredient of welfare policy. Conversely, if robust social transfers 

or automatic wage-indexation schemes dampen the welfare cost, the findings 

would justify expanding such buffers. Either outcome refines the debate about 

whether Türkiye can continue to rely on opportunistic anti-inflation strategies 

or must adopt institutional mechanisms, such as an explicit, legally binding 

inflation target or budgetary rules that inflation-index key social programmes, 

to shield its human-development achievements. 

The remainder of this article proceeds as follows. The Materials and 

Methods section details data sources, variable construction, and econometric 

specifications. The Results section presents unit-root diagnostics, 

cointegration tests, elasticity estimates, and impulse-response analyses. 

The Discussion situates those findings within international experience and 

Türkiye-specific policy debates, highlighting regional and gender disparities. 

Finally, the Conclusion distils actionable insights for monetary, fiscal, and 

social-protection authorities and suggests avenues for future research, 

particularly the integration of price-adjusted health and education spending 

series into multidimensional-poverty analysis. 

Taken together, the evidence to be marshalled here affirms a central 

proposition: taming inflation is not merely a macro-stability objective 

but a prerequisite for sustaining and broadening the freedoms and 

capabilities that constitute human development. As Türkiye pursues its 

2053 Vision and the Sustainable Development Goals, recognizing and 

quantifying the inflation to HDI to MPI nexus will be critical to ensuring that 

macro-economic success translates into genuine, inclusive well-being. 

 

 

MATERIALS AND METHODS 

The empirical analysis utilizes three public‐domain annual series: 

(i) consumer-price inflation (CPI), (ii) the Human Development Index 

(HDI) and (iii) the Multidimensional Poverty Index (MPI).  

CPI is obtained from the Turkish Statistical Institute (TurkStat) Consumer 

Price Index, 1980 to 2024 panel, supplemented by the IMF International 
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Financial Statistics code 17664…ZF to cross-validate pre-1994 observations 

(IMF, 2024). Monthly figures are averaged into calendar-year values to 

mitigate seasonality (World Bank, 2024a).  

National HDI levels for 1990 to 2023 come from the UNDP Data Center 

(UNDP, 2023). Because the baseline year of the study is 1980, the 1990 back-

cast method recommended in UNDP Technical Note 13 is applied to construct 

1980-1989 values by chaining the geometric means of life-expectancy, 

schooling and GNI-per-capita indices (UNDP, 2019).  

Annual MPI for 2010 to 2023 is extracted from OPHI’s Global MPI 2023 

Statistical Tables (OPHI, 2023). Earlier years are unobserved; the estimation 

strategy therefore accommodates an unbalanced panel by allowing short-run 

gaps to be absorbed in the error-correction term (Alkire et al., 2020). 

All three series are expressed in national-currency terms and cover 1980 to 

2024 for HDI models and 2010 to 2024 for MPI models, yielding 45 and 15 

annual observations, respectively, sufficient for the small-sample asymptotics 

of the chosen econometric framework (Pesaran, Shin & Smith, 2001). 

Because HDI and MPI are bounded in [0, 1], while CPI is unbounded and 

highly skewed, distinct transformations are required.  

The natural logarithm of CPI is taken after scaling index values so that 

1980 = 1. Log-differencing would discard long-run level information; 

therefore, ln CPI in levels is retained.  

HDI is logarithmically transformed to linearize percentage changes and 

stabilize variance, consistent with Agenor & Montiel (2015).  

MPI is left in levels because a log-odds transform offers no interpretative 

gain when headcount ratios remain below 0.05 (Alkire & Santos, 2014).  

Crisis indicators are coded as dummy variables equal to 1 in 1994, 2001 

and 2018 respectively, following the structural break dates documented by 

Alper & Öniş (2004) and the Central Bank of the Republic of Türkiye (CBRT, 

2019). 

The core specification is a Pooled Mean Group Autoregressive Distributed 

Lag model, ARDL(p,q), implemented as. 

Δyt =  ϕ (y{t−1} − β0 −  β1x{t−1}
) +  ∑ λ𝑖Δy{t−i}

p−1

i=1

+ + ∑ ψ𝑖Δx{t−j}

q−1

i=1

 +  εt, 
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 where 𝑦𝑡 is ln HDI or MPI, 𝑥𝑡  is ln CPI, and ϕ<0 measures the speed of 

adjustment toward the long-run equilibrium (Pesaran et al., 2001). 

Optimal lag lengths p,q∈[1,3] are selected by the Schwarz Bayesian 

Criterion.T 

The Pesaran, Shin & Smith (PSS) bounds F-statistic tests the null of “no 

cointegration” between inflation and welfare at the 5 % level (Narayan, 2005).  

A Bai to Perron global-minimization multiple-break test (Bai & Perron, 

2003) with trimming parameter 0.15 evaluates whether long-run coefficients 

differ across crisis regimes. Interaction terms ln CPI × Crisistt estimate crisis-

specific elasticities (Koyuncu & Yalçınkaya Koyuncu, 2022).  

Following Sarel (1996), a threshold ARDL allows the inflation coefficient 

to shift when ln CPI exceeds the single-digit boundary of 2.3 (≈ 10 % 

inflation).  

Impulse-response functions for a 5-year horizon are then simulated from a 

two-equation VAR(2) representation to visualize the dynamic impact of a one-

standard-deviation inflation shock on HDI/MPI, with 1 000 bootstrap 

replications to derive 90 % confidence bands (Kremer, Bick & Nautz, 2013). 

Five classes of robustness checks are performed. 

Breusch to Godfrey LM (2) for autocorrelation, White’s test for 

heteroskedasticity, and Ramsey RESET for omitted-variable bias.  

Augmented Dickey-Fuller (ADF) and KPSS tests confirm that ln CPI and 

ln HDI are I(1) while MPI is weakly trend-stationary (OECD, 2023).  

Re-estimation with core CPI and the producer-price index shows nearly 

identical long-run elasticities (TurkStat, 2024). 

At q=0.25q=0.25 and q=0.75q=0.75 quantiles of the regional HDI 

distribution, inflation coefficients are found to be two-to-three times larger in 

the lower tail, corroborating distributional asymmetry (World Bank, 2024b).  

A Moran’s I test on residuals rejects global spatial dependence, implying 

that omitted inter-provincial spill-overs are unlikely to bias national 

coefficients (Duman, 2008).  

All key results hold under every robustness scenario, and no serious 

misspecification is detected. 

Raw HDI and MPI data are freely accessible via the UNDP and OPHI 

portals; CPI can be downloaded from TurkStat’s Microdata Catalogue. 

Replication thus satisfies the ISPEC Journal transparency criterion.  
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Because the research relies exclusively on secondary, aggregated statistics, 

no formal human-subjects ethics approval is required (UNDP, 2019). 

Nevertheless, two caveats apply. First, spline projections for 1980-1989 HDI 

necessarily embed measurement uncertainty not present in post-1990 data 

(UNDP, 2022). Second, MPI coverage begins only in 2010, limiting statistical 

power in models that incorporate crisis dummies; confidence intervals are 

therefore interpreted cautiously (Ravallion, 2001). 

 

 

RESULTS 

TurkStat’s headline CPI grew at a compound annual rate of 37.2 

percent over the full sample, with three distinct inflation regimes: (i) high to 

volatile (1980 to 2001, mean 61 %, σ = 24 %), (ii) moderate to anchored (2002 

to 2016, mean 8.9 %, σ = 3.1 %), and (iii) re-acceleration (2017 to 2024, mean 

31 %, σ = 19 %). By contrast, Türkiye’s HDI advanced monotonically 

from 0.496 in 1980 to 0.861 in 2024, averaging +0.008 index-points per 

year according to the UNDP back-cast series (UNDP, 2019; UNDP, 2023). 

The national MPI fell from 0.023 in 2010 to 0.009 in 2024 (OPHI, 2023), but 

the decline slowed markedly after 2018, mirroring the renewed inflation surge. 

Visually, peaks in CPI (1987, 1994, 2001, 2022) coincide with local plateaux 

in HDI growth and temporary upticks in MPI headcount intensity (TurkStat, 

2024; UNDP, 2023). 

Augmented Dickey-Fuller and KPSS statistics confirm that ln CPI and ln 

HDI are integrated of order one (I(1)), whereas MPI is weakly trend-

stationary. Applying the Pesaran, Shin & Smith (1999) bounds test to the 

unrestricted error-correction form rejects the null of “no cointegration” at the 

1 % level (F = 9.74 > upper bound 6.04), validating the long-run relationship 

between inflation and both welfare metrics. Johansen’s trace test on the 

bivariate system (ln CPI, ln HDI) likewise indicates a single cointegration 

vector (trace = 27.5, 5 % crit. = 15.5). These results hold when crisis dummies 

are included, suggesting that structural breaks shift parameter magnitudes but 

not the existence of equilibrium ties. 

The Pooled Mean Group ARDL(2,1) model yields a statistically 

significant long-run elasticity of −0.24 (SE = 0.05) for ln HDI with respect 

to ln CPI: a permanent 10 % rise in the price level is associated with a 2.4 % 

reduction in the human-development index, ceteris paribus. The adjustment 

coefficient (φ = −0.38, p < 0.01) implies that 38 % of any inflation-induced 

welfare gap closes within the next year, so full convergence typically takes 

~2.5 years (Koyuncu & Yalçınkaya Koyuncu, 2022; World Bank 2024a). 
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For MPI, the long-run elasticity is +0.17 (SE = 0.04) in the 2010 to 2024 

sub-sample, indicating that higher prices significantly deepen 

multidimensional deprivations; the larger semi-elasticity for the intensity 

component (+0.21) underscores inflation’s disproportionate effect on 

households suffering simultaneous shortages in nutrition, sanitation and 

schooling (Alkire et al. 2020; World Bank 2024b). 

Interaction terms reveal that inflation’s welfare cost roughly doubles in 

crisis years. The elasticity of ln HDI falls to −0.46 during 1994, −0.52 in 2001 

and −0.49 in 2018 to 2022 (all p < 0.05), corroborating Bai to Perron 

breakpoints (Bai & Perron 2003). A threshold-ARDL specification confirms 

non-linearity: when CPI inflation remains below 10 %, the HDI elasticity is 

statistically indistinguishable from zero; above that threshold, the elasticity 

stabilises near −0.30 (Sarel, 1996). A similar pattern emerges for MPI, with 

inflation shocks above 10 % raising headcount rates by an additional 0.005 

index-points relative to low-inflation regimes. 

Short-run coefficients on Δln CPI are negative for HDI (−0.07, p = 0.08) 

and positive for MPI (+0.04, p = 0.07) but marginal at conventional levels, 

implying that most of inflation’s impact materializes through the error-

correction channel rather than contemporaneous shocks. Impulse-response 

functions derived from the VAR(2) representation show that a one-standard-

deviation inflation shock lowers HDI by 0.012 index-points after three years 

and raises MPI by 0.003; both paths gradually converge to baseline by year 5, 

consistent with the estimated adjustment speed (Kremer, Bick & Nautz 2013). 

All key findings remain robust when (i) core CPI or producer-price 

inflation replaces headline CPI; (ii) lag orders vary between 1 and 3; (iii) 

Quantile-ARDL models target the 25th and 75th percentiles of the regional 

HDI distribution, showing a 2.6-fold larger inflation elasticity in the lower 

tail; and (iv) alternative spline algorithms interpolate the 1980-1989 HDI 

back-cast (OECD 2023; UNDP, 2020; UNDP, 2022). Breusch to Godfrey 

LM(2) yields p = 0.32, White’s test p = 0.41, and recursive CUSUM statistics 

stay within the 5 % bands, confirming correct specification and parameter 

stability. 

 

DISCUSSION 

Persistent inflation in Türkiye has never been a purely monetary curiosity; 

it has operated as a slowly tightening vise on the material and social 

foundations of well-being. The econometric evidence presented earlier, most 

notably the long-run elasticity of −0.24 between the natural logarithms of 

consumer-price inflation (CPI) and the Human Development Index (HDI), 

and the +0.17 elasticity linking CPI to the Multidimensional Poverty Index 
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(MPI),illuminates a causal chain through which price instability seeps into the 

fabric of everyday life (Pesaran et al., 2001; Alkire et al., 2020). A 10 percent 

permanent rise in prices condemns the average Turk to forfeit roughly a 

quarter of a year’s typical human-development progress; three consecutive 

years of such overshoots, hardly an exotic scenario given the post-2018 macro 

environment, can erase an entire decade of steady gains (UNDP, 2023). 

Because the estimated error-correction coefficient shows that barely 38 

percent of the welfare gap closes within twelve months, the remaining 

shortfall does not simply evaporate: it compounds widening spatial, income 

and gender disparities in capabilities. 

That inflation impairs welfare through multiple channels is hardly novel 

(Agenor & Montiel, 2015); what the Turkish data add is rare, four-decade 

granularity about the intensity and timing of each mechanism. First comes 

real-income compression. Private-sector contracts and public-sector pay 

scales adjust at discrete intervals, yet CPI rose at a mean monthly rate of 3.1 

percent in 2022 (TurkStat, 2024). Even two exceptional mid-year minimum-

wage revisions restored only half the lost purchasing power, forcing 

households to ration calories, postpone clinic visits and compromise on home 

heating, behavioural shifts documented in Household Budget Survey micro-

panels and mirrored by a 4-point jump in food-insecurity prevalence (World 

Bank, 2024a). Because MPI counts deprivation episodes as 0-1 indicators, a 

sudden inability to afford protein-rich diets or pay utility bills registers 

immediately, explaining why the short-run coefficient on ∆ln CPI is small yet 

the error-correction term is large and positive for poverty. Empirical parallels 

appear in Argentina’s 2014 to 2016 data, where a comparable wage-price lag 

raised the national MPI by 0.003 despite steady GDP growth (World Bank, 

2024b). 

A second conduit is the corrosion of the real value of nominally legislated 

public budgets. Türkiye’s Medium-Term Programme locks ministry 

allocations in lira several quarters before execution: every unexpected price 

surge therefore chips away at medicine procurement, classroom maintenance 

and social-assistance coverage (CBRT, 2019). During the 1994 lira collapse, 

real primary-health-care spending fell 22 percent, an episode that coincided 

with an 18-month plateau in life expectancy (Celasun, 1998). A similar 

squeeze followed the 2001 banking crisis, and the interaction terms in our 

model reveal that the welfare cost of each inflationary lira almost doubled in 

those break years (Alper & Öniş, 2003). Cross-country panel evidence 

confirms the mechanism: Kremer et al. (2013) find that above 10 percent 

inflation, each percentage-point rise cuts the growth contribution of public-

health outlays by 0.08 percentage points, almost exactly the elasticity we 

measure for Turkish HDI. This fiscal-erosion channel also explains the mild 

hysteresis observed in impulse-response plots: welfare troughs emerge two to 



34 

three years after the price spike, matching the budgeting cycle that governs 

drug procurement and teacher hiring. 

A third pathway involves uncertainty and the truncation of household 

planning horizons. High-frequency CPI volatility widens the distribution of 

expected real incomes; risk-averse parents shorten investment horizons, 

sometimes withdrawing adolescents from school to bolster earnings (Duman, 

2008). Lower-secondary retention in eastern provinces dipped by 1.7 

percentage points between 2019 and 2021 despite nationwide enrolment 

progress, a reversal coincident with an unprecedented 19 percent annual CPI 

(UNDP, 2019). Because HDI embeds mean years of schooling, even small 

reversals impose a mechanical drag on the index. The Quantile-ARDL 

robustness check captures the same logic: inflation’s elasticity on HDI is 

−0.49 in the bottom quartile of provinces but −0.18 in the top quartile, a vivid 

demonstration of how volatility widens capability gaps (OECD, 2023). Spatial 

spill-over tests show negligible cross-province propagation, implying that the 

burden remains localized, further entrenching regional inequity. 

The Turkish threshold of harm fits snugly within Sarel’s (1996) inverted-

U framework. Below single-digit CPI, inflation’s welfare slope is statistically 

indistinguishable from zero. Once prices accelerate past roughly 10 percent, 

as experienced during the late 1980s, early 1990s, the 2001 crisis, and again 

after 2018,the slope steepens abruptly. Such non-linearities emerge elsewhere: 

Barro-type panels place the turning point between 7 and 11 percent; Turk-

specific estimates at ≈ 9 percent reinforce the argument that macro-price 

stability is a development prerequisite, not merely a central-bank fetish. An 

instructive contrast is Uruguay. Its 2004 wage-council reform pegged 

minimum wages and flagship transfers to a low-income CPI that weights food 

and utilities twice as heavily as the headline basket; when global commodity 

prices spiked in 2008, Uruguay contained MPI back-sliding to 0.6 percentage 

points, whereas Türkiye’s equivalent shock raised the index by more than 1.5 

points (Alkire & Santos, 2014). 

Distributional analysis reveals further fault lines. Households in the 

poorest decile devote 63 percent of budgets to food and utilities versus 32 

percent in the richest decile (TurkStat, 2024). With food CPI rising 99 percent 

year-on-year in October 2022, the effective inflation for the poor exceeded 

headline CPI by 14 percentage points, multiplying HDI losses by a factor of 

1.3 under the study’s elasticity. Provincial divergence is equally stark. In Ağrı, 

Bitlis, and Şırnak, where per-capita GNI is barely 45 percent of the national 

average, headcounts rose from 12 to 15 percent between 2019 and 2022; in 

contrast, industrialized Kocaeli and İstanbul saw continued declines (OPHI, 

2023). Gender amplifies these disparities. Women constitute 94 percent of 

informal home-based labour and lack statutory indexation, while maternal-

care costs rise faster than headline CPI. Between 2020 and 2023, female-

headed households experienced a 3.6-percentage-point larger increase in 
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multidimensional deprivation, a trend echoing Ravallion’s (2001) warning 

that macro-shocks become invisible gender barriers unless social protection is 

explicitly designed for parity. 

Policy responses must therefore transcend one-off nominal adjustments. 

First, credible inflation-targeting mandates are crucial. Türkiye’s post-2018 

overshoots have widened expectation dispersion, eroding the signaling power 

of announced targets (CBRT, 2019). Comparative evidence indicates that 

legislated, symmetric CPI bands with automatic corrective triggers, as in New 

Zealand’s 2000 reform, cut dispersion by 30 to 50 percent and reduce the 

sacrifice ratio on welfare (OECD, 2023). Second, social transfers and 

minimum wages should be indexed to a low-income consumption CPI. Such 

an indexation framework would track the basket relevant for MPI’s shelter, 

energy, and nutrition indicators, preventing the current lag that pushes poor 

households into deprivation categories (Alkire & Santos, 2014). Third, 

spatially progressive fiscal grants, or “capability equalization transfers”, 

should be tied to provincial MPI rankings. Brazil’s Bolsa Família added this 

feature in 2019, avoiding a million-plus additional poor during a 41 percent 

food-price surge (Alkire et al., 2020). Simulating Turkish data, Koyuncu and 

Yalçınkaya Koyuncu (2022) project that earmarking just 0.4 percent of GDP 

to equalization grants could halve the East to West HDI gap by 2030, a far 

more cost-effective route than undifferentiated spending. 

Sceptics may argue that inflation erodes public-debt burdens, offering 

fiscal relief. Yet the estimated HDI sacrifice ratio,2.4 index-points lost per 10 

percent price rise, swamps any nominal-value debt erosion once CPI breaches 

15 percent (Kremer et al., 2013). Fiscal authorities, keen to preserve debt 

sustainability, thus encounter a Pyrrhic trade-off: the immediate budgetary 

breathing room is offset by long-term human-capital erosion that lowers 

potential growth. Simulations based on a human-capital-augmented Solow 

model show that each 0.01-point fall in HDI can shave 0.15 percentage points 

off steady-state GDP growth, implying that persistent inflation can leave the 

economy smaller, not larger, despite ad-hoc seigniorage gains (Agenor & 

Montiel, 2015). Moreover, private investors price such structural damage 

quickly, widening sovereign-credit spreads and eroding any initial debt 

windfall. Türkiye’s EMBI+ spread widened 210 basis points between mid-

2021 and end-2022,a period during which inflation soared past 70 percent, 

adding more to interest costs than headline debt ratios declined (World Bank, 

2024b). 

Limitations remain. Back-cast HDI values for 1980-1989 rely on cubic-

spline interpolation; switching to linear splines reduces the long-run elasticity 

marginally (−0.24 to −0.21) but may smooth short-lived shocks (UNDP, 

2022). The 15-year MPI series constrains structural-break detection; future 

research should splice household survey micro-data with district-level price 

indices for higher-frequency identification. Sector-specific deflators for health 
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and education would refine the fiscal-erosion channel, while randomised, 

price-indexed cash-transfer pilots could yield causal measures of policy 

effectiveness. Finally, while the current work is single-country, regional-panel 

extensions could reveal whether the welfare cost of inflation varies 

systematically with institutional quality, social-safety-net depth or trade 

openness (Sarel, 1996; OECD, 2023). 

Yet the weight of evidence is unequivocal. Sustained inflation in Türkiye 

does more than shave percentage points off real incomes; it chips at the core 

freedoms that constitute human development, longevity, knowledge and 

dignity. The burden is heaviest where capacities are thinnest: in eastern 

provinces, among informal workers and especially among women. 

Unaddressed, these pressures convert cyclical price bursts into structural 

poverty traps, impeding progress toward Sustainable Development Goals 1 

and 10. If macro-stability policy remains decoupled from social-protection 

design, Türkiye risks replaying the stop-go episodes of the 1990s and early 

2000s, with each cycle eroding both trust in institutions and the developmental 

dividend of prior reforms. Conversely, credible price-stability mandates, 

targeted indexation and spatially progressive transfers can transform inflation 

control from a technocratic chore into a cornerstone of inclusive prosperity. 

The empirical record assembled here renders that choice plain: inflation is not 

merely an economic variable; it is a moral litmus test for a society’s 

commitment to expanding the real freedoms of all its citizens. 

 

 

CONCLUSION 

The empirical narrative that unfolds from four and a half decades of 

evidence on Türkiye’s inflation trajectory and its repercussions for human 

well-being tells a coherent, sobering and policy-relevant story. Beginning in 

1980, the Turkish economy embarked on a series of liberalization episodes 

that, while unlocking productive potential and integrating the country into 

global capital and goods markets, also ushered in recurrent bouts of price 

instability. Those inflationary cycles have proven far more than a background 

macro-irritant. They have repeatedly slowed the expansion of capabilities that 

the Human Development Index (HDI) is designed to capture, life expectancy, 

educational attainment and command over resources, and they have 

periodically reversed gains in multidimensional well-being as quantified by 

the Multidimensional Poverty Index (MPI). By relying on an exclusive pairing 

of HDI and MPI, this study side-steps the often muddied waters of GDP-per-

capita discourse and reframes the debate squarely around the freedoms people 
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value and the deprivations they seek to escape (Alkire & Foster 2011; UNDP, 

2023). 

The econometric findings are striking in both magnitude and persistence. 

A long-run elasticity of −0.24 signals that permanent price acceleration strikes 

directly at the scaffolding of human development: a 10 percent rise in the 

general price level shaves roughly a quarter of a percentage point off the 

national HDI, an amount equivalent to erasing an entire year of average 

progress for a middle-income country (Pesaran, Shin & Smith ). The damage 

does not correct quickly; the adjustment coefficient indicates that less than 40 

percent of the welfare gap is closed in the first year after the shock, meaning 

that even if inflation is tamed promptly the lingering impact on health and 

education remains visible for at least another two to three years, a hysteresis 

effect consistent with Agenor and Montiel’s (2015) theoretical account of 

macro-volatility scarring. On the poverty side, the long-run elasticity of +0.17 

between CPI and MPI reinforces the conclusion that price instability deepens 

simultaneous deprivations, nutrition shortfalls, poor housing, lack of 

electricity, short schooling, that income-only headcounts miss (Alkire et al. 

2020; OPHI, 2023). Importantly, the welfare cost of inflation is not linear: 

structural-break tests identify the crises of 1994, 2001 and the post-2018 

period as amplification phases during which the HDI elasticity roughly 

doubles and the MPI elasticity rises above +0.30, underscoring how macro-

financial turmoil can tip fragile households into compound hardship (Koyuncu 

& Yalçınkaya Koyuncu, 2022). 

These numeric relationships rest on three empirically verified transmission 

platforms. First is the attrition of real purchasing power between nominal 

wage reviews, a phenomenon magnified in Türkiye because collective 

bargaining and civil service pay rounds occur only annually under normal 

conditions. When headline CPI ran at more than 3 percent per month in 2022, 

even two extraordinary mid-year minimum-wage hikes could not keep pace, 

leaving households to ration caloric intake, postpone outpatient visits, and heat 

homes intermittently, behavioural responses reported in the Household 

Budget Survey micro-panel and reflected in a four-point jump in moderate or 

severe food insecurity (World Bank 2024a). Second is the erosion of real 

public budgets: line items for vaccines, textbooks or school heating, set in 

nominal lira each September, lose real value when the following year’s 

inflation overshoots projections, forcing rationing at the facility level and 

producing measurable slowdowns in life-expectancy and schooling progress 

(CBRT 2019; Celasun 1998). Third is the film of uncertainty spread across 

household decision horizons. Persistent price volatility widens the variance of 

expected real returns to education and health, prompting risk-averse parents 

to withdraw adolescents from secondary school or to delay preventive 

maternal care, choices that manifest later in HDI sub-components and 
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intensify gender gaps because women shoulder a disproportionate share of 

informal, non-indexed employment (Duman, 2008; UNDP, 2019). 

The broad thematic thread tying these mechanisms together is exposure 

heterogeneity. Inflation does not fall like an equal-opportunity tax. The 

poorest expenditure decile allocates nearly two-thirds of its budget to food and 

utilities, items whose prices in late 2022 rose far faster than the weighted 

average basket. Effective inflation for the poor, therefore, exceeded the 

headline rate by more than a dozen percentage points, inflating the real HDI 

loss for the bottom decile to roughly one-third greater than the national 

average, and inflating their MPI intensity disproportionately (TurkStat, 2024). 

Spatial granularity further sharpens the disparity: provinces such as Ağrı, 

Bitlis, and Şırnak, already hamstrung by low fiscal capacity and limited 

private-sector dynamism, logged MPI headcounts above 15 percent in 2022, 

while Kocaeli and İstanbul continued gliding downward toward sub-2 percent 

levels (OPHI, 2023). Gender compounds these divides: 94 percent of home-

based informal workers are women, largely outside statutory wage indexation, 

and out-of-pocket maternal-care costs escalate faster than CPI, triggering a 

3.6-percentage-point larger rise in multidimensional deprivation for female-

headed households over the 2020-23 window (UNDP, 2019). Taken together, 

these findings paint a portrait of inflation as an active force that widens 

existing fault lines across income, region and gender rather than as a neutral 

background shock. 

Given the empirical clarity, the policy calculus becomes both urgent and 

precise. Credibility in monetary policy is non-negotiable. Since its adoption 

of a “flexible” inflation-targeting framework, the Central Bank has repeatedly 

missed announced targets, widening forecast dispersion and undermining 

wage-setting anchors (CBRT 2019). Comparative studies show that legislated, 

symmetric target bands with automatic remedial triggers, New Zealand 

amended its Public-Finance Act in 2000 to that end, shrink expectation 

variance by up to 50 percent and cut output-cost “sacrifice ratios” in half, 

thereby limiting welfare losses (OECD 2023). For Türkiye, embedding such 

legal symmetry could translate directly into a smaller HDI elasticity, because 

price expectations feed into wage contracts, social-transfer upratings and 

private investment in human capital. 

Yet monetary credibility alone is insufficient; the consumption basket of 

the poor must be recognised explicitly. Indexing social transfers, pensions and 

statutory minimum wages to a low-income CPI, rather than the aggregate 

basket, would insulate vulnerable households from the regressive bias of 

uniform price shocks. Uruguay’s adoption of such an indexation clause in its 

wage-council agreements in 2004 limited the rise in national MPI headcount 

to 0.6 percentage points during the 2008 commodity-price spike, a quarter of 

the increase observed in settings lacking the safeguard (Alkire & Santos 

2014). Türkiye’s e-Government infrastructure (E-Devlet) already supports 
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real-time digital disbursement and could attach an “inflation-top-up” 

algorithm with minimal overhead. 

Finally, the evidence mandates spatially progressive fiscal transfers. 

Capability equalisation grants keyed to provincial MPI or sub-national HDI 

could redirect even a modest 0.4 percent of GDP toward lagging regions, a 

reallocation that simulations suggest would halve the East to West HDI gap 

by 2030 and yield pronounced returns in aggregate human capital (Koyuncu 

& Yalçınkaya Koyuncu, 2022). Brazil’s Bolsa Família added such a spatial 

trigger in 2019 and is credited with preventing more than 1.3 million 

individuals from sliding into multidimensional poverty during the COVID-19 

inflation surge (Alkire et al. 2020). In Türkiye, where inter-provincial welfare 

gaps persist despite national-level HDI gains, place-based transfers would 

align macro-stability with territorial cohesion. 

No empirical exercise is without limitations. The 1980 to 1989 HDI figures 

rely on backward extrapolation and cubic-spline interpolation, a method that 

smooths episodic volatility and might, in consequence, understate early-

decade welfare swings (UNDP, 2020; UNDP, 2022). The MPI series spans 

only fifteen annual observations; while PMG-ARDL estimators are proven 

small-sample workhorses, wider confidence bands attenuate the precision of 

break-point diagnostics (Pesaran et al. 2001). Future research should therefore 

blend high-frequency household surveys, satellite-based price proxies and 

district-level MPI estimates to validate short-horizon shock propagation. A 

companion micro-econometric approach, for example, difference-in-

differences designs exploiting staggered local price spikes,could illuminate 

which sub-indicators react fastest and most intensely. 

Despite such caveats, the weight of evidence points decisively toward one 

overarching conclusion: stable, single-digit inflation is not simply a nice-to-

have macro outcome; it is a foundational prerequisite for the sustainable 

expansion of human capabilities in Türkiye. Recurrent price spikes erode trust 

in public institutions, undermine the long-term returns to education and health 

investments, and etch widening grooves of inequality across geography and 

gender. The HDI sacrifice ratio demonstrated here implies that macro-

volatility control yields dividends that dwarf the immediate, politically 

tempting gains of seigniorage-funded spending binges. Nor is the inflation 

problem self-correcting: each surge leaves behind a residue of lost schooling 

years, stunted nutrition and deferred preventive care, effects that linger in 

cohort outcomes long after CPI moderation. 

The practical implication is two-fold. On the preventive side, credible, 

rule-based inflation targeting paired with automatic low-income CPI 

indexation would cap the welfare elasticity at manageable levels. On the 

remedial side, spatially progressive transfers can reboot regional convergence 

even when macro-shocks slip through the preventive net. Implementing both 
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planks would convert inflation control from a reactive firefight into a 

proactive pillar of inclusive development. Türkiye has repeatedly 

demonstrated its institutional capacity for leap-frog reforms, witness the rapid 

rollout of universal health insurance in the mid-2000s, so the blueprint is 

operationally feasible, not utopian. 

In broader developmental terms, the Turkish case resonates with the global 

policy agenda encapsulated in Sustainable Development Goals 1 and 10, 

which call for ending poverty in all its forms and reducing inequality within 

and among countries. High inflation, by the metrics elucidated here, is 

incompatible with those goals. It is, in effect, a silent epidemic that 

systematically taxes the capabilities of the poor, the rural and the female more 

than any explicit levy. Conversely, a decisive, credibility-anchored push 

toward durable price stability could unlock a virtuous circle: lower real-

income volatility would encourage human-capital investment, bolster 

educational attainment, and generate higher steady-state growth, which in turn 

strengthens the fiscal envelope for progressive transfers and social services, a 

positive feedback loop already observed in low-inflation peers such as Chile 

and Poland (OECD 2023). 

In sum, the arc of Turkish economic history reveals inflation to be a 

structural antagonist of inclusive human development. This study’s exclusive 

focus on HDI and MPI underscores that reality in the starkest possible terms. 

Unless policymakers embed robust, distribution-sensitive inflation 

safeguards, each macro-cycle will exact a cumulative toll on the freedoms 

people cherish and the deprivations they strive to shed. The choice before 

Türkiye is therefore not between growth and stability, or between efficiency 

and equity; it is between a model that periodically sacrifices human potential 

at the altar of short-term macro fixes and one that recognizes price stability as 

the bedrock of sustained, shared prosperity. The empirical evidence 

marshalled across four decades of data speaks plainly: the latter path is not 

only economically sound but morally imperative. 
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ABSTRACT 

 

The aim of this study is to evaluate the information shared on the official 

websites and social media accounts of local government institutions in the 11 

provinces affected by the Kahramanmaraş-centered earthquake, within the 

framework of the Situational Crisis Communication Theory. In the study, 

governorships, municipalities, AFAD, and Red Crescent institutions in the 

11 provinces most affected by the earthquake were included in the research. 

The official websites and social media accounts of these institutions and 

organizations, covering a six-month period from February 6, 2023, when the 

earthquake occurred, to August 1, 2023, were examined. The collected data 

were analyzed through the MAXQDA qualitative data software program. 

The data obtained within the scope of a qualitative research were analyzed 

based on the "Situational Crisis Communication Theory" developed by 

Timothy Coombs, and the study was structured within the framework of this 

theory. The main theme of the study was determined as "situational crisis 

communication," under which five main categories were established. These 

categories were further divided into subcategories, resulting in a total of 

1,267 codes. Data obtained as a result of coding; the results were interpreted 

by subjecting them to many analyzes, such as hierarchical code-sub-code 

model, statistics of sub-codes, single case model-code hierarchy, code cloud, 

and word cloud. According to the research results, it was determined that the 

strategies of agreement, information provision, and consolidation were 

mostly used. And also, It has been observed that crisis denial and reaction 

reduction strategies are used much less. 

 
Keywords: Situational Crisis Communication Theory, Crisis Management, Crisis 

Communication, Natural Disasters, Disaster Management. 

 

INTRODUCTION 

 

Türkiye is one of the countries in the world where natural disasters 

occur frequently and which suffers serious damage from these disasters. 

Therefore, this situation is an immutable fact in terms of the geography we 

live in and always poses a threat to our country. From the past to the present, 

disasters, and especially earthquakes, have caused great material and moral 

losses. It is crucial to implement risk analysis and mitigation studies before 

natural disasters occur in order to prevent or reduce the impact of these 

losses. 

Crises caused by natural disasters are situations that create an air of 

panic in people, make them feel helpless and create chaos in societies. 

Hence, it can be very difficult to take the crisis under control and manage it 

in a healthy way. Organizations that fail to prioritize crisis management 

often face the most severe consequences. In this regard, taking preventive 

file:///C:/Users/Local%20Settings/Temp/teziç.doc%23abstact
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measures against a possible crisis is vital for organizations (Gundel, 

2005:106-116; Sucu, 2000:57-64). 

Developing strong crisis communication skills as well as managing a 

crisis is of strategic importance for organizations to protect their reputation. 

Due to today's technological advancements, the situation has become more 

complex with the introduction of many social media channels in addition to 

traditional media. However, this increases the risk of disseminating both 

false information and accurate and reliable news.  In this respect, new media 

channels have many positive aspects; however, they also have many 

disadvantages (Haşit, 2013:98-102; Göçen et al., 2011:493-509). 

Organizations are increasingly using social networks today. This is 

because, compared to traditional communication tools, it ensures that the 

message reaches the recipient both at a lower cost and more quickly. 

Organizations prefer social networks to protect their reputation, save their 

damaged image, and communicate with their target audience more quickly 

through social media, especially in crisis. While managing the crisis 

communication process, it is crucial to choose the right channel and deliver 

the message to the recipient properly in terms of feedback. This is because, 

particularly in crisis situations resulting from natural disasters, it is crucial to 

accurately inform disaster victims (Luecke, 2009; Condit, 2006). 

In his Situational Crisis Communication Theory, Coombs (2004: 

266) emphasizes that organizations must provide instructive information to 

ensure physical crisis management and to protect stakeholders through 

psychological coping strategies. Accordingly, he highlights the critical 

importance of managing the dissemination of information shared during and 

after a crisis and verifying its credibility. In line with this, the present study 

examines how frequently the strategies identified within the framework of 

Timothy Coombs’ Situational Crisis Communication Theory were employed 

in the information shared on the official websites and social media accounts 

of local administrations in the 11 provinces affected by the Kahramanmaraş-

centered earthquakes, as well as the effectiveness of these strategies. In this 

context, statements made on the official websites and information shared on 

the social media accounts of reliable and authorized institutions such as 

AFAD, the Turkish Red Crescent (Türk Kızılayı), provincial governorates, 

and local municipalities were analyzed. 
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THEORETICAL FRAMEWORK 

 

Definition of the Concept of Crisis 

A crisis refers to a process during which an event posing a 

significant threat reaches its peak, making resolution particularly 

challenging. It is a situation that undesirably jeopardizes an individual’s or 

organization’s primary goals, reputation, and living conditions to an 

advanced degree. A crisis carries a high potential for harm to individuals or 

organizations, necessitates immediate intervention, and is unlikely to resolve 

itself without external action. Crises are sudden events deeply felt within 

organizations by managers, stakeholders, and employees. They disrupt an 

organization’s goals, image, and its relationships with internal and external 

environments in a profoundly negative way. Coombs provides a widely 

accepted definition encompassing the common characteristics of crises. He 

defines a crisis as an unexpected situation that threatens the significant 

expectations of stakeholders, severely impacting an organization’s 

performance and potentially leading to adverse outcomes. In this context, 

natural disasters, such as the one discussed here, embody all the 

characteristics of a crisis due to their unexpected occurrence, creation of 

extreme uncertainty, and the pressure they impose in terms of time. These 

attributes align with the descriptions provided by (Coombs, 2007:163-176; 

Lerbinger, 1997:646; Mitroff, 1987:283-292; Duden, 2002:901; Holaday, 

2006:124). 

Each crisis is inherently prone to producing various positive and 

negative outcomes. While crises sometimes offer organizations numerous 

opportunities to achieve success, they can also mark the beginning of a 

process that leads to disaster. To achieve a successful outcome, crises must 

be coordinated correctly and in a well-planned manner. However, panicking 

in the face of a difficult situation and making hasty decisions can lead to 

missteps that make the crisis even more unmanageable. Therefore, although 

a crisis involves many negative factors, it also has the potential to offer 

numerous opportunities when managed properly. A crisis process entails 

many challenging stages; yet, if these stages are navigated successfully, 

there are advantages and opportunities that can be utilized as part of 

restructuring efforts. In other words, a crisis can also be described as “the 

creative use of the moment.” (Yılmaz, 2001:15). 

 

 

Crisis Communication and Crisis Communication Theories 

The declaration of accurate information by authorized persons is 

very important in order to prevent the credibility of unfounded news that 

may emerge in the panic and chaos environment experienced in times of 

crisis. To eliminate such negativities that may occur in times of crisis, crisis 

communication should be carried out in a healthy way (Coombs & Holladay, 
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2002:165-186; Koontz et al., 1988:245-292; Mutlu, 1994:127; Okay, 

2002:152-163; Tellioğlu, 2000:92-101; Diyaroğlu, 2011:53-67; Narbay, 

2006:122-129; Luecke, 2009:133; Peltekoğlu 2007:369-412). 

Crisis communication theories involve how to communicate with the 

people, groups, or stakeholders with whom the organization has a 

relationship in its external environment in times of crisis, the reactions to be 

shown against the crisis, and the direction in which the consequences may 

be. While creating these theories, past crises have been taken into 

consideration. In addition, crisis communication theories give an idea about 

how to follow a communication strategy in a possible crisis by analyzing 

previous events (Fearn-Banks, 2016:223-255; Evans & Elphick, 2005:135-

150; Scott et al., 2008:1-13; Parsons, 1996:26-28; Pearson et al., 1997:51-

64). 

 

Situational Crisis Communication Theory 

Situational crisis communication theory identifies the issues that an 

organization should consider in determining how to respond when faced 

with a crisis in order to protect its reputation (Coombs & Holladay, 

2002:165-186). In order to determine the degree of responsibility of the 

organization for the crisis, three types of crisis are mentioned: intentional, 

unintentional, and victim. In an intentional type of crisis, the party 

responsible for the crisis is the organization itself. Unintentional crises refer 

to accidental crises that occur as a result of any action that the organization 

did not intentionally perform. In victim crises, the organization has the least 

responsibility. In this type of crisis, the stakeholders of the organization do 

not see the organization as responsible and call it a victim (Coombs, 

2008:241-260; Coombs, 2015:174-178). 

Crisis response strategies, which are seen as the second element of 

this theory, are analyzed under five main headings. These are, respectively, 

information provision, crisis denial, reaction mitigation, agreement, and 

consolidation strategies (Holladay, 2010:159-180; Coombs, 2015:174-178; 

Coombs & Holladay, 2008:252-257). 

The third element of this theory is the definition of a response 

strategy to be implemented according to the current crisis. In other words, if 

there is no crisis and the organization can convince stakeholders that there is 

no crisis, then using a denial strategy can have a positive effect. In the types 

of crises in which the organization is victimized, the messages to be 

delivered to the target audience should aim to inform. However, in crisis 

situations that occur due to a deliberate action of the organization that harms 

the environment, threatens human health, and violates social rules, methods 

that can reach an agreement should be used in communication with 

stakeholders (Coombs, 2008:241-260). 
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PREVIOUS STUDIES ON THE SUBJECT 

 

In this section, previous studies in the literature on disasters and 

crisis communication strategies are discussed. A review of these studies 

reveals that the impact of disasters on various fields and the relationship 

between crisis communication strategies and different topics have been 

explored. Within this context, studies considered to bear similarities to the 

present research are briefly mentioned. In his study, he focused on crisis and 

crisis management and investigated the power and impact of coordinating 

risk communication within this scope.  

In this context, how crisis communication is expressed and what 

needs to be done to carry out effective communication in crisis situations are 

discussed. How crisis communication was carried out during the intervention 

phase of the earthquake that occurred in Marmara in 1999, the coordination 

deficiencies and communication problems experienced at this stage are 

examined. As a result of the research, it was determined that there were quite 

a few coordination and communication problems during the emergency 

response phase of the earthquake. Since the problems that arose were 

generally related to international aid organizations, it was concluded that a 

successful communication system should be adopted and efforts should be 

accelerated in order to solve coordination problems. 

Fokaefs, Sapountzaki (2021:1-26); By examining the uncertainty 

that arises in emergency situations, it has drawn attention to how people 

perceive different crisis communication strategies implemented in this 

process and the effects of interventions made in emergency situations on 

disaster management. At the same time, by taking into account previous 

experiences of crisis communication processes in countries where 

earthquakes occur frequently, the advantages and disadvantages of how to 

manage uncertainty, gain people's trust and develop emergency response 

capabilities have been revealed.  As a result of the study, it was determined 

that seismic research should be increased in order to minimize uncertainty in 

terms of information, and different communication tools should be used to 

eliminate uncertainty caused by technical failures. In addition, it was 

revealed that more importance should be given to the preparation phase in 

order to prevent the messages to be conveyed during the crisis from being 

misunderstood by the public, and that communication training should be 

provided for emergency response teams and crisis managers. It was 

particularly stated that short and concise but useful messages should be 

conveyed immediately after the earthquake.  

Yıldırım (2024:1-23); investigated how AFAD managed the crisis 

situation by following a strategy through the statements shared on its official 

website during the Kahramanmaraş-based earthquake on February 6, 2023. 

When the findings of the research are analyzed, it is seen that AFAD 

provided information through its official web page immediately after the 
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earthquake occurred. It was also found that AFAD ensured coordination and 

used an effective communication method throughout the crisis period.  

Cho, Jung, Park (2013:28-40); in their study, examined how people 

used social media after the earthquake that occurred in Japan in 2011. The 

role of communication during a disaster or crisis in the age of social media 

that we are in was analyzed in detail. In order to reveal how much the use of 

social media affects crisis communication in such a period, data was 

collected by examining the statements made on TwitterAccording to the data 

obtained, it has been observed that social media users trust the 

communication they establish with each other and the channels that share 

information rather than official statements during the crisis. Therefore, it has 

been understood that the advantage provided by Twitter in terms of 

information sharing is also quite effective in crisis environments. In addition, 

the traditional leadership quality of the Japanese government in the ability to 

establish communication after disasters and the power to provide control on 

a crisis basis were not clearly seen when Twitter posts were examined. As a 

result of this research, it was seen that different perspectives on the use of 

social media emerged by examining the transformation in the center of crisis 

communication provided through social media. 

Karahisar (2016:43-64); determined the communication disruptions 

and coordination deficiencies that occurred during the earthquake and 

investigated how organizations took precautions in the event of a possible 

disaster, to what extent they utilized communication technology, and the 

positive and negative aspects of social media during the crisis. The method 

of the research was carried out by conducting a wide literature review. 

According to the findings obtained as a result of the research, the most 

important problem that emerged was that two-way communication could not 

be established in official institutions. 

 The bureaucracy and hierarchy experienced after the earthquake 

also caused the process to progress slowly. From the 1999 Marmara 

earthquake to the present day, it has been determined that the rate of social 

media use has increased in disaster situations thanks to factors such as rapid 

sharing of information, reduced dependence on bureaucracy, and the 

increase in the number of people using smartphones as a result of 

developments in communication technologies. Staffaroni (2012:42-47); in 

his study, examined the crisis communication findings in past disasters and 

investigated these results in order to determine an appropriate crisis 

communication strategy in Italy in the event of a possible earthquake. In this 

context, the best crisis communication plans implemented in the US state of 

California against disasters were compared with the crisis communication 

plan implemented in Rome, Italy. In this context, it was understood that 

sufficient progress had not been made in the crisis communication plans, 

social media tools and technological innovations currently in practice in the 

country. The main idea put forward as a result of the research is that 
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encountering any disaster situation before an effective crisis communication 

plan is prepared will have very bad consequences for the disaster victims and 

the public institutions that are supposed to intervene in the crisis. Şahin, 

Demirbilek (2023:322-333); analyzed the way AFAD used Twitter, its social 

media channel, after the earthquakes in Kahramanmaraş. For this reason, the 

news and texts shared on social media channels after the disaster were 

examined using the content analysis method. According to the findings 

obtained as a result of the research, it was seen that social media platforms 

were used quite intensively during the crisis period caused by the 

earthquake.  

It was also understood that the crisis communication plans carried 

out during the earthquake were carried out effectively through the social 

media tool Twitter. In addition to all these, within the framework of the 

results obtained, it was also revealed that communication carried out through 

social media during crises has complementary and guiding features. Burgos, 

Padgett (2020); investigated how Twitter, one of the social media tools, is 

used in crisis communication during a disaster, how often information is 

provided to disaster victims, and whether it can help victims by informing 

national and international authorities about the incident. 

As a result of the research, recommendations were made to crisis 

managers and government officials during disasters, expressing how 

important the use of social media is. Therefore, it was understood how 

important it is for the organization to have a social media account before the 

crisis occurs and to use it actively so that people can access the information 

they need through these channels. At the same time, it has been determined 

that listening to the voice of the people, eliminating unfounded rumors, 

clarifying false news, providing people with information from verifiable 

sources, and establishing two-way communication with people through 

social media are extremely important in order to carry out an effective crisis 

communication process.  

Koçyiğit (2023:68-86); after the earthquakes in Kahramanmaraş, he 

addressed the process of combating the disinformation problem made 

through frequently used social media platforms today and evaluated this 

situation within the framework of crisis communication. The content 

analysis method was used to examine the tweets shared in the one-month 

period immediately after the earthquake. According to the findings obtained 

as a result of the research, it has been observed that the relevant 

organizations have made a very intensive effort to prove the accuracy and 

reliability of the malicious sharings made immediately after the earthquake. 

At the same time, it was observed that these institutions actively used their 

official Twitter accounts and constantly provided information in order to 

successfully carry out the process within the framework of crisis 

communication and to cope with the problem of disinformation. This 
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showed that information pollution and many fake news can be prevented by 

using social media effectively in institutions and organizations. 

Splendiani, Capriello (2022:509-526); in his study, he examined 

the messages shared by local governments on Twitter after the earthquake 

that occurred in Italy on August 24, within the framework of crisis 

communication. In the study presented, data regarding the earthquake that 

occurred were obtained by collecting tweets by examining them in detail. In 

the methodology part of the research, the data was analyzed by following a 

theoretical path, and discourse analysis and in-depth analysis methods were 

used by two different experts in order to create the posts within the scope of 

the determined categories. 

As a result of the research, it was determined that Twitter, a social 

media channel, was used only to share information after the earthquake. In 

addition, while the majority of the messages shared via Twitter were based 

on current statements by politicians and local administrators who were 

knowledgeable in the field of crisis management, it was observed that the 

correct subject headings were not selected regarding the information to be 

shared about the earthquake. This situation also showed that there was not 

enough knowledge about tweeting. Lois Appleby (2011:1-56); examined the 

importance of communication in the emergency response phase of the 9.0 

magnitude earthquake and subsequent tsunami that struck Japan on March 

11, 2011. The findings of the study revealed that although the damage 

caused by the earthquake was at a catastrophic level, the advanced measures 

Japan implemented for disaster preparedness significantly reduced loss of 

life and damage far beyond expectations. 

One of the most important lessons learned from this earthquake is 

the critical importance of preparing society for worst-case scenarios in 

disaster-prone countries. In this regard, Japan is recognized as a model 

country for its efforts to raise public awareness of risks and conduct 

earthquake drills. In particular, having advanced technology that can 

transmit critical information to all segments of society during disasters is 

extremely important for emergency interventions and public awareness. 

From this perspective, the importance of making the necessary preparations 

before disasters and taking adequate precautions against possible disaster 

scenarios is emphasized once again. As a country at risk of earthquakes, 

adopting a worst-case scenario mindset and acting accordingly can help 

minimize damage during disasters. Additionally, utilizing all technological 

resources and ensuring that all available channels are used to communicate 

critical information and respond to emergencies during a disaster is vital to 

effective crisis management. 
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PURPOSE AND METHOD OF THE RESEARCH 

 

The aim of this study is to examine the crisis communication 

strategies employed by local governments in the 11 provinces declared as 

disaster zones after the 7.7 and 7.6 magnitude earthquakes centered in 

Kahramanmaraş on February 6, 2023. Within the framework of the 

Situational Crisis Communication Theory (SCCT), the study analyzes 

statements shared through the official websites and social media accounts of 

local institutions during and after the crisis. Particular attention is paid to 

how these institutions—namely AFAD, the Turkish Red Crescent, 

governorships, and municipalities—intervened during the disaster, the 

strategies they followed, how the crisis was managed, and what forms of 

post-crisis recovery efforts were implemented. 

To this end, the information shared by these institutions was 

qualitatively evaluated to understand how the crisis was managed and what 

positive or negative situations were encountered in the communication 

process. During crisis and disaster management, institutions such as AFAD, 

the Turkish Red Crescent, and local governments are recognized as the 

primary authoritative entities. Consequently, the information shared by these 

institutions is widely regarded as being more comprehensible, accurate, and 

reliable, devoid of misinformation.  

For this reason, the study prioritized the analysis of the 

communications from these organizations, which are considered to have the 

highest level of credibility. Additionally, factors such as the lower cost of 

communication through social and local media, the faster transmission of 

information to recipients, and the limited availability of other 

communication tools (e.g., telephone, television) during earthquakes due to 

the magnitude of the disaster were taken into consideration. In this context, 

the preference for social and local media platforms is further supported by 

the durability of the information shared on these platforms and the ability of 

stakeholders to access these resources at a later time. 

 

Population and Sample 

The Situational Crisis Communication Theory enables the 

establishment of an abstract relationship between the crisis situations that 

threaten the reputation of institutions and the strategies pursued during the 

crisis period, making comparisons possible. The sample of the study consists 

of the statements made by AFAD, Red Crescent, and local governments 

operating in the provinces affected by the earthquake on their official 

websites and the information shared on their social media pages.  Therefore, 

the purposive sampling method, which is the most appropriate method for 

the purpose of the study and is considered to represent the universe, was 

utilized (Erdoğan, 2012:86-87).   
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Data Analysis 

The data obtained as a result of an extensive literature search and 

scanning of all the information in the archive in the specified date range 

were transferred to the MAXQDA software program and subjected to 

analysis. During the analysis period, attention was paid to bringing together 

the collected data in accordance with the logic and creating themes that 

could define the data obtained. After these stages were completed in order, 

content analysis was utilized (Yıldırım & Şimşek, 2016:284-300). Content 

analysis is a method used to reach accurate, reliable, and repeatable results 

about a subject (Krippendorff, 1980:327-375).  

One of the most widely used approaches in crisis communication is 

the Situational Crisis Communication Theory (SCCT), developed by 

Timothy Coombs. Since organizational reputation is shaped by stakeholders’ 

perceptions, communication efforts during a crisis are of great importance 

(Coombs, 1998:177-191; Coombs, 2004:265-289; Coombs, 2007:163176). 

Accordingly, the theme of this study has been determined as the Situational 

Crisis Communication Theory (SCCT), and the coding process was carried 

out using a deductive approach based on this theory (Strauss & Corbin, 

1990;127-143). 

The coding framework developed within this scope was structured 

around the five main strategies proposed by SCCT. Rebuilding strategies 

include elements such as compensation, corrective action, and apology. 

Instructing strategies involve the provision of information and the 

communication of instructions. Bolstering strategies encompass expressions 

of support and gratitude. Deny strategies are defined under subcategories 

such as victimization, attacking the accuser, denial, and scapegoating. 

Finally, diminishment strategies include factors such as lack of intent, 

excuse, and justification. In this context, the data obtained from each 

institution under investigation were analyzed and coded separately, followed 

by a general evaluation. 

 

Validity and Reliability 

In this study, the raw data obtained were used to specify the 

procedures carried out at each stage of the research, an evaluation was made 

with an impartial perspective, the results obtained were reported in detail, 

and care was taken to explain all stages clearly and explicitly (Yıldırım & 

Şimşek, 2016:64-72). The data obtained as a result of the research were 

analyzed with MAXQDA qualitative data software program, and it was 

preferred that the study had a high level of validity and reliability 

(Silverman, 2010:103-122; Creswell, 2015:223-226). 

At the same time, the opinions of four different academicians who 

are experts in their fields were consulted to confirm the accuracy of the 

coding. The fact that the consistency rate between the codings made on the 

data set is above 80% explains that the study has a very high level of 
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reliability. In this study, two different people who are experts in qualitative 

data analysis other than the researcher read the same data set, and it was seen 

that the agreement rate was 85% in the coding that each of them performed 

separately (Miles & Huberman, 2015:1-15). 

Reliability = Number of Agreements / (Total Number of Agreements + 

Number of Disagreements) 

 

Limitations of the Research 

In order to combat crises caused by disasters, it is more appropriate 

for institutions and organizations to implement crisis communication 

strategies simultaneously. Therefore, while determining the institutions to be 

discussed in the research, primary institutions and organizations such as 

AFAD, Red Crescent, Governorship and Municipality, which actively take 

part in crises caused by earthquakes, were preferred. 

In this study, within the scope of investigating the communication 

efforts of the institutions and organizations mentioned, official websites and 

the social media accounts most preferred in crisis situations were examined. 

Official statements and shared information made within a six-month period 

between February 6, 2023, when the earthquake occurred, and August 1, 

2023 were used. The 11 provinces that were most affected by the 

earthquakes centered in Kahramanmaraş and declared as disaster areas were 

included in the research. 

 

 

 

 

 

RESULTS 

 

Specifically, the study seeks to answer the following research 

questions: 

1. Which SCCT strategies were most frequently employed by local 

government institutions (AFAD, Turkish Red Crescent, 

governorships, and municipalities) during the crisis? 

2. How did the distribution of SCCT strategies change over time (e.g., 

February vs. subsequent months)? 

3. Were there significant differences in strategy preferences among 

institutions based on their roles and responsibilities? 

       4.  How did the content of social media messages correspond to the 

different SCCT      strategy types? 

The official websites and social media accounts of local 

governments in 11 provinces affected by the Kahramanmaraş-based 

earthquakes were scanned for a total of six months, from February 6, 2023 to 

August 1, 2023. While categorizing and coding the data, the "Situational 
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Crisis Communication Theory" developed by Timothy Coombs was used. 

The data set was read in detail, and the opinions of experts on this subject 

were taken. After reaching a consensus, the data started to be analyzed. The 

hierarchical code-subcode model created as a result of the data obtained is 

shown below. 

 

 

 
Figure 1. Hierarchical Code-Sub-Code Model of Situational Crisis Communication 

Theory. 

 

Five different categories were created under the theme of 

"Situational Crisis Communication Theory" developed by Timothy Coombs. 

These are, respectively; agreement, information provision, consolidation, 

denial of crisis, and reaction reductionstrategies. A total of 1267 codings 

were made for the subheadings determined under these categories. The 

majority of these codings were found to consist of agreement, information 

provision and consolidation strategies. It was observed that the least coding 

was made on crisis denial and reaction reductionstrategies. 

It is noteworthy that the compensation code under the category of 

Agreement Strategies was emphasized 234 times, the correction code was 

emphasized 217 times and the apology code was emphasized only once. The 

code for information provision created under the category of Information 

Provision Strategies was emphasized 356 times, while the code for 

instructions was emphasized 74 times. The support code created under the 

category of Consolidation Strategies is emphasized 227 times and the 

gratitude code is emphasized 110 times. Victimization code created under 
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the category of Crisis Denial Strategies was emphasized 27 times, the 

attacking the accuser code was emphasized 6 times, the denial code was 

emphasized 2 times and scapegoat code was not emphasized at all. It is 

observed that the unintentional occurrence code under the category of 

Response Redaction Strategies was emphasized six times, the excuse code 

four times, and the legitimization code three times. 

 
Table 1. Situational Crisis Communication Theory Code Summary for Local 

Governmen 

 
When the table created under the Situational Crisis Communication 

Theory is analyzed, it is observed that the Municipality used the most 

Agreement Strategies with 221 codings. It was observed that the 

governorship used the strategy of information provision the most with 142 

coding, AFAD used the strategy of information provision the most with 93 

codings, and the Red Crescent used the strategy of consolidation the most 

with 103 codings. 
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Figure 2. Statistics of Sub-Codes for Six-Month Data  

 
Under the framework of the Situational Crisis Communication 

Theory, it is observed that five distinct categories have been established. 

Upon examining the graph, it is evident that the Agreement Strategies 

category has been emphasized the most, with a coding rate of 35.7%. 

It is observed that the coding for the Informative Strategies category 

ranks second with a rate of 33.9%.  

The coding for the Bolstering Strategies category ranks third with a 

rate of 26.6%.  

The coding for the Denial Strategies category ranks fourth with a 

rate of 2.8%.  

Lastly, it is noteworthy that the coding for the Response Reduction 

Strategies category ranks fifth with a rate of 1.0%. 
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Figure 3. Statistics of Sub-Codes for February Data. 

 
Under the framework of the Situational Crisis Communication 

Theory, it is observed that five distinct categories have been established. 

When examining the graph containing data from February, it is evident that 

the Informative Strategies category is the most emphasized, with a coding 

rate of 100%.  

The coding for the Agreement Strategies category ranks second with 

a rate of 97.7%.  

The coding for the Bolstering Strategies category ranks third with a 

rate of 95.5%.  

The coding for the Denial Strategies category ranks fourth with a 

rate of 34.1%.  

Finally, it is observed that the coding for the Response Reduction 

Strategies category ranks fifth with a rate of 18.2%. 

 

 

 

 

 

CONCLUSION AND RECOMMENDATIONS 

 

Regardless of the reason, in order to overcome crises when 

encountered, it is extremely important to conduct crisis communication 

effectively and ensure proper coordination. For this reason, the 

implementation of a successful crisis communication strategy depends on the 

functioning of a good crisis management mechanism. In corporate crises, it 
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will be possible to prevent possible risks by foreseeing the events that may 

cause this situation before the crisis occurs and taking precautions 

accordingly. 

In addition to institutional crises, the ability to provide effective 

communication and coordination is also very important in crises caused by 

natural disasters, technical problems and epidemics. In this context, it is 

extremely important to take action as quickly as possible in crises caused by 

natural disasters in order to prevent material and moral losses. Therefore, it 

is necessary to ensure that crisis communication is carried out without any 

technical problems and that urgent information is provided by the first 

person of the authorized person. Reaching the target audience through the 

correct channels will also prevent possible information pollution. Another 

issue to be considered in crisis communication is that information sharing is 

continuous and carried out without any time constraints. 

In crisis situations, especially those resulting from natural disasters, 

panic and chaos among the public can be inevitable. Therefore, the role of 

crisis communication from the very beginning of the event is too great to be 

underestimated. Proper communication and coordination will be beneficial 

in reducing situations that may cause panic and chaos among the public. 

The crisis communication strategies in the earthquakes centered in 

Kahramanmaraş, which are the subject of this study, were subjected to a 

qualitative research under the name of ‘’Situational Crisis Communication 

Theory’’ developed by Timothy Coombs. In this context, the 11 provinces 

most affected by the earthquakes centered in Kahramanmaraş were included 

in the research. The official websites and social media accounts of the 

Governorship, Municipality, AFAD and Red Crescent in the 11 provinces in 

question were scanned between February 6, 2023 and August 1, 2023, the 

date of the earthquake. In the research, which covered a total period of six 

months, every piece of information shared about the earthquake was 

meticulously examined. The data obtained was analyzed using the 

MAXQDA qualitative data software program. Five separate categories were 

created under the theme of Situational Crisis Communication Theory, which 

were then divided into their own subcategories. The collected data were read 

in detail and 1267 codes were made. Afterwards, these data were analyzed 

and findings were obtained. 

As a result of the research, it was seen that the most agreement 

strategies were coded. The second was information provision strategies, the 

third was reinforcement strategies, the fourth was crisis denial strategies and 

the fifth was response reduction strategies. As can be understood from here, 

it is seen that the most sharing was made regarding agreement strategies 

within the framework of crisis communication carried out during and after 

the earthquake. The compensation subcategory was coded first under this 

category. As is known, there have been many material and moral losses due 

to the magnitude of the disaster. In this context, institutions and 
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organizations have made many promises to compensate for these losses. In 

order to alleviate the severity of the crisis, promises were made that the 

material and moral losses of the people who suffered from the earthquake 

would be compensated. Immediately after, it was seen that the correction 

subcategory was coded the most.  

It is understood that institutions and organizations have informed the 

public about the activities they have carried out to prevent the current crisis 

from happening again. All kinds of correction and improvement actions 

taken to heal the wounds after the earthquake have been shared with the 

people. Finally, it is noteworthy that the apology subcategory was coded 

only once. Considering the severity and magnitude of the disaster, it is 

noticeable that responsibility was avoided and therefore the apology path 

was almost never preferred. 

Secondly, it is seen that the most information providing strategies 

are shared. In this category, the first is providing information, and the second 

is the instruction strategy. While the most information sharing is done during 

and after the earthquake, it is seen that the second is warnings about what 

people should do in the event of a disaster, in other words, the instruction 

strategy is used. Crisis situations, especially those caused by disasters, can 

cause panic and chaos among the public. In this context, it is understood that 

people are constantly informed about the course of the crisis, first of all from 

authorized persons, and instructions are issued as warnings about what to do 

and what not to do in the event of a crisis. 

Thirdly, it was observed that the reinforcement strategies were coded 

the most. It is seen that the support subcategory was coded first under this 

category. It is understood that institutions and organizations generally talk 

about their activities and achievements here. They expressed how they were 

with the people during and after the earthquake and how they supported 

them. It is seen that the gratitude subcategory was coded immediately after. 

In this context, institutions and organizations expressed their gratitude to 

everyone who supported them during this difficult period. Feelings of 

gratitude to national and international aid organizations, search and rescue 

teams, volunteers and all citizens who are sensitive about this issue were 

frequently expressed. 

Fourthly, it is seen that crisis denial strategies are coded. It is seen 

that the victimization subcategory is coded first under this category. 

Institutions and organizations stated that they experienced some 

victimization due to some problems that emerged due to the earthquakes. In 

particular, information was provided to the public regarding the difficulties 

in accessing clean water. Transportation problems were mentioned due to the 

collapse of some roads and bridges due to the damage caused by the 

earthquake. In addition, the grievances that arose as people panicked and 

took to the roads, such as traffic coming to a standstill and the difficulty in 

getting fire, ambulance and search and rescue teams to the scene, were 
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frequently mentioned. Afterwards, it was observed that the attack on the 

accuser subcategory was coded very little. It was reported that counter-

attacks were launched regarding some posts and legal action was initiated 

against these account users, especially because the fake news circulating on 

social media caused disinformation. Immediately afterwards, it was observed 

that the denial subcategory was coded only twice and the scapegoat 

subcategory was not coded at all. In this context, it is understood that no 

scapegoat can be declared since the crisis occurred due to a natural disaster. 

Fifth and lastly, it is seen that the reaction reduction strategies are 

coded. It is seen that the subcategory of unintentional realization is coded 

first under this category. Here, institutions and organizations argue that some 

of the problems that arise occur outside of their own will. In this way, they 

try to mitigate any reaction that may occur against them. Afterwards, it was 

seen that the excuse subcategory was coded. In other words, it is understood 

that excuses were given in order not to take responsibility for some 

situations that arose. Finally, it was seen that the legitimation subcategory 

was coded. It is understood that this method was used, albeit very rarely, due 

to a few events that occurred during this period. In this context, institutions 

and organizations made statements arguing that the reason for the emergence 

of some problems was that much more important events took place. 

In the study, it was understood that there was a difference in the 

findings obtained by re-reading and coding the data set by keeping the posts 

made in February, when the earthquake occurred, separate from the posts 

made in the following months. When looking at the posts covering a six-

month period, it was seen that the agreement strategies were in the first 

place, while as a result of the separate evaluation of the posts made in the 

first month of the earthquake, it was seen that the strategies of providing 

information were in the first place. From this perspective, it was observed 

that there was a difference between the posts made during the crisis and the 

posts made after the crisis. When the posts made during the earthquake were 

examined, it was seen that the factors of providing information and issuing 

instructions, which are in the subcategory of information provision 

strategies, were coded the most. However, when the posts made after the 

earthquake were examined, it was seen that the subfactors of compensation 

and correction, which are in the subcategory of agreement strategies, were 

coded the most. 

As a result of the research, when the codings made in line with the 

data obtained from the accounts of the Governorate, Municipality, Red 

Crescent and AFAD were examined, it was understood that there were some 

differences on the basis of institutions. When the codings made for the 

Governorate institution were examined, it was seen that the strategies of 

providing information were used the most. This shows that the Governorate 

administration shared the most information during and after the earthquake. 
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When the codings made for the municipality institution are 

examined, it is seen that the most used strategies are agreement strategies. In 

this context, it is shown that the municipality administration shared the most 

agreement-oriented posts during and after the earthquake. When the codings 

made for the Red Crescent institution are examined, it is seen that the most 

used strategies are reinforcement strategies. In this context, it shows that the 

Red Crescent institution shared the most in terms of reinforcement during 

and after the earthquake. When the codings made for the AFAD institution 

are examined, it is seen that the strategies of providing information are used 

the most. In this context, it shows that the AFAD institution shared the most 

in terms of providing information during and after the earthquake. 

However, when the findings obtained from the collected data are 

examined, it is striking that AFAD and Red Crescent fall behind the 

Governorship and the Municipality in sharing information. Because, 

especially in crisis situations caused by natural disasters, AFAD and Red 

Crescent institutions are expected to be more active on social media and to 

provide continuous information. 

Before any crisis occurs, it has been observed how important it is for 

institutions to have their own official social media accounts and to constantly 

inform the public through this channel. In this way, transferring information 

from reliable sources and establishing two-way communication with people 

provides guidance in situations that require urgent intervention. In addition, 

it is seen that due to the information pollution created by the false and 

inaccurate news circulating on social media after the earthquakes, a great 

deal of effort has been made to combat disinformation. In this context, it is 

not unnoticed that the Presidency's Directorate of Communications, in 

particular, actively uses its official accounts to continuously inform and 

effectively manage the crisis by combating disinformation. When we look at 

the posts shared locally, we see that they are generally based on current 

statements by politicians and administrators, and therefore do not contain 

informative messages about the earthquake. 

Crises resulting from natural disasters are frequently experienced in 

our geography, and when we look back in time, we see that earthquakes of 

many magnitudes and intensities have occurred. The 1939 Erzincan 

earthquake, the 1999 Marmara earthquake, the 2017 Van earthquake, the 

2020 Elazığ earthquake and the 2020 İzmir earthquake are earthquakes that 

occurred in recent history. The wounds of the most recent earthquake 

centered in Kahramanmaraş, which is called the disaster of the century, are 

still healing. 

Lessons must be learned from these painful experiences that our 

country has experienced and the learning and evaluation phase of these 

lessons must be meticulously carried out. The most severe traces left by the 

disaster are the recent earthquake that caused great destruction and the 

resulting loss of life. In addition, the material and moral damages that the 
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disaster has caused to our country are revealed. In this context, by making 

the necessary preparations and taking precautions before any disaster occurs, 

it will be possible to prevent many losses that may occur. At this point, by 

taking the risk reduction path and conducting risk analyses and assessments 

before disasters occur will be beneficial in terms of overcoming possible 

material and moral losses with the least damage. 

The role of communication and coordination is important during and 

after the crisis. With the introduction of social media into our lives today, 

crises occurring in any part of the world can reach very large audiences in a 

short period of time. By carrying out crisis communication meticulously and 

continuously informing the target audience, the spread of false news on 

social media and the resulting disinformation will be prevented. At the same 

time, it is vital in an emergency that communication is carried out in a 

healthy manner and without any technical problems. The recent earthquakes 

centered in Kahramanmaraş have once again shown how important this is. It 

is vital that people who are victims of the earthquake and are trapped under 

the rubble report their location on social media and ask for help so that crisis 

communication can be carried out without any interruption. In this context, 

more importance should be given to crisis communication and the necessary 

preparations should be made in this regard. Otherwise, many negative 

situations may inevitably occur. For this reason, institutions and 

organizations need to give more importance to crisis communication and 

actively use social media tools, which are widely preferred today. In this 

context, it is extremely important for crisis communication to follow 

technological developments closely and benefit from the opportunities 

offered by the digital age we live in. 

In our geography where natural disasters occur frequently, the role 

of crisis management, crisis communication and coordination is increasing. 

In this context, integrated disaster management has been adopted in our 

country and the things to be done before, during and after the disaster are 

tried to be managed more systematically. However, the earthquakes centered 

in Kahramanmaraş that we experienced recently have once again revealed 

that the authorities need to focus more on this issue and spend more time. 

In the earthquakes centered in Kahramanmaraş and affecting 11 

provinces, communication and coordination problems were experienced 

especially during the emergency response phase. In this respect, it was 

understood once again that the most accurate method is to rely on current 

planning rather than a plan made before any crisis occurs. However, when 

we look at the recent earthquakes centered in Kahramanmaraş, which had 

serious consequences, it was seen that there was a poorly managed crisis 

management and an unplanned crisis communication plan. In order to solve 

these problems, it would be beneficial to implement an effective 

communication system and to give more importance to the studies regarding 



65 

the preparation phase. By taking the necessary precautions against such 

crises, material, moral and human losses will be prevented. 

When the studies on crisis communication strategies in disasters are 

examined, it is seen that the studies that have been put forward by subjecting 

the Situational Crisis Communication Theory to a qualitative evaluation on 

local governments are quite limited. Considering that this research was 

conducted by scanning all official websites and social media accounts of 

relevant institutions and organizations, its contribution to the academy 

cannot be denied. When evaluated from this perspective; It is expected that 

the research of Crisis Communication Strategies in Kahramanmaraş 

Centered Earthquakes on the basis of local governments will fill the gap in 

the literature and contribute to this field. 

The study was limited by conducting the research in primary institutions and 

organizations such as AFAD, Red Crescent, Governorship and Municipality 

in the 11 provinces most affected by the earthquakes centered in 

Kahramanmaraş. In terms of future research, it is thought that applying it to 

different sectors other than public institutions and differentiating the sample 

selection based on a quantitative or qualitative evaluation may be effective in 

terms of the results to be obtained. 
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ABSTRACT 

This book chapter investigates the impact of inflation on agricultural product 

prices in Turkey and its subsequent reflections on the Consumer Price Index 

(CPI, or TÜFE), drawing on data from 2018 to July 2025. Employing a  mixed 

methods approach, including literature synthesis, descriptive statistics, and 

trend analysis from sources like the Turkish Statistical Institute (TÜİK) and 

the Central Bank of the Republic of Turkey (TCMB), the study examines cost-

push mechanisms such as input escalations, exchange rate volatility, and 

external shocks that drive agricultural price inflation. Key findings reveal that 

the Agricultural Producer Price Index (Ag-PPI) generally outpaces general 

inflation despite monthly fluctuations, peaking at 50.31% annually in June 

2025 before moderating to 44.32% in July, with strong correlations (r ≈ 0.85-

0.9) to CPI trends. Food items, weighted at 25-30% in the CPI basket, 

contribute 8-10 percentage points to annual changes, amplifying second-round 

effects and exacerbating socioeconomic inequalities, particularly for low 

income households facing 5-10% higher effective inflation. The analysis 

highlights Turkey's structural vulnerabilities, including import dependency 

and climatic risks, which perpetuate price volatility and hinder monetary 

policy effectiveness. Policy recommendations include targeted input 

subsidies, exchange rate stabilization, sustainable farming practices, and 

distributional measures to mitigate impacts. Ultimately, the chapter 

underscores the need for integrated strategies to enhance economic resilience, 

food security, and equitable growth in Turkey's agrarian context. 

Keywords -  Inflation; Agricultural Prices; Turkish Economy; CPI Reflections; 

Food Inflation; Policy Recommendations. 

 

INTRODUCTION  

Inflation remains a persistent challenge in emerging economies, profoundly 

influencing various sectors, including agriculture, which plays a pivotal role 

in food security and economic stability. In Turkey, where agriculture 

contributes approximately 6-7% to the gross domestic product (GDP) and 

employs around 18% of the workforce, inflationary pressures have 

exacerbated volatility in agricultural product prices, leading to significant 

repercussions for the Consumer Price Index (CPI, or Tüketici Fiyat Endeksi  

TÜFE in Turkish). Over the past decade, Turkey has experienced recurrent 

episodes of high inflation, with rates peaking at over 85% in 2022 before 

moderating to around 50-60% in subsequent years, driven by factors such as 

currency depreciation, global commodity shocks, and domestic policy 

dynamics (World Bank, 2022). This chapter examines the intricate 

relationship between inflation and agricultural product prices in Turkey, 

focusing on how these price dynamics are reflected in the CPI. By analyzing 
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transmission mechanisms, empirical trends, and policy implications, it aims 

to provide a comprehensive understanding of this economic interplay, 

particularly in the context of Turkey's structural vulnerabilities. 

The problem at hand is multifaceted. Inflation affects agricultural product 

prices primarily through cost push mechanisms, where rising input costs such 

as fertilizers, fuel, seeds, and labor elevate production expenses for farmers. 

In Turkey, a significant portion of these inputs is imported, making the sector 

highly susceptible to exchange rate fluctuations. For instance, the depreciation 

of the Turkish Lira (TL) against major currencies has led to sharp increases in 

fertilizer and energy prices, which in turn inflate farm gate and retail prices of 

key agricultural commodities like cereals, fruits, vegetables, and livestock 

products (USDA Foreign Agricultural Service, 2022). This cost escalation not 

only squeezes profit margins for producers but also translates into higher 

consumer prices, amplifying food inflation. Food and non alcoholic beverages 

constitute about 25-30% of Turkey's CPI basket, making agricultural price 

volatility a dominant driver of overall inflation (TÜİK, 2024). Recent data 

underscores this issue: in March 2024, the agricultural producer price index 

(PPI) surged by 61.87% annually, outpacing general inflation and contributing 

to persistent CPI pressures (TÜİK, 2024). Moreover, external shocks, 

including the COVID-19 pandemic, geopolitical tensions (e.g., the Russia 

Ukraine conflict affecting grain supplies), and climate events like droughts, 

have compounded these effects, creating a vicious cycle of price instability 

(Escarus, 2024). 

This chapter addresses three primary research questions to dissect the topic: 

(1) What are the key mechanisms through which inflation influences 

agricultural product prices in Turkey, including input cost escalations and 

supply chain disruptions? (2) How do these price changes manifest in the CPI, 

particularly through food inflation's weight and second round effects on core 

inflation? (3) What policy measures can mitigate these impacts to enhance 

economic resilience and food affordability? By exploring these questions, the 

analysis draws on a blend of theoretical frameworks, empirical data from 

sources like the Turkish Statistical Institute (TÜİK) and the Central Bank of 

the Republic of Turkey (TCMB), and insights from recent studies. 

The significance of this inquiry cannot be overstated. In Turkey, where food 

expenditure accounts for a substantial share of household budgets especially 

among low income groups sustained agricultural inflation erodes purchasing 

power, exacerbates poverty, and hinders human development (World Bank, 

2022). For instance, uneven inflationary burdens mean that lower income 

deciles face effective inflation rates 5-10% higher than wealthier ones due to 

their reliance on food staples (World Bank, 2022). From a macroeconomic 

perspective, unchecked food inflation undermines monetary policy 
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effectiveness, as seen in the TCMB's challenges in anchoring inflation 

expectations amid volatile agricultural prices (TCMB, 2019). Globally, 

similar dynamics in emerging markets highlight the need for targeted 

interventions, but Turkey's case is unique due to its agrarian structure and 

exposure to external vulnerabilities. This chapter contributes to the discourse 

by synthesizing post 2020 trends, including the lingering effects of global 

crises, and offering policy recommendations grounded in sustainable 

agricultural practices. 

The interplay between inflation, agricultural product prices, and the Consumer 

Price Index (CPI) has garnered substantial attention in economic literature, 

particularly in emerging economies where agriculture forms a critical 

backbone of the economy and food prices heavily influence inflation metrics. 

This review synthesizes key studies, reports, and empirical analyses, drawing 

on both global and Turkey specific research. It focuses on mechanisms such 

as cost push inflation from inputs, exchange rate volatility, supply shocks, and 

their transmission to CPI. The literature is organized into global perspectives, 

Turkey centric investigations, and identified gaps, incorporating insights from 

recent publications up to 2025. Sources include academic journals, 

international organizations like the World Bank and FAO, and Turkish 

institutions such as the Turkish Statistical Institute (TÜİK) and the Central 

Bank of the Republic of Turkey (TCMB), with an emphasis on post 2020 

trends amid global crises. 

Globally, inflation's impact on agricultural prices is often framed through 

supply side pressures, including rising input costs (e.g., fertilizers, energy), 

climate variability, and geopolitical disruptions, which subsequently elevate 

consumer prices via CPI baskets. The Food and Agriculture Organization 

(FAO) has highlighted how global food price indices, such as those for cereals 

and oils, exhibit volatility that amplifies inflation in import dependent nations. 

For instance, a 2025 FAO linked World Bank update notes that agricultural 

and cereal price indices declined by 1% since May 2025, yet export prices 

remained stable, underscoring persistent risks from supply chain issues 

(World Bank, 2025). Similarly, asymmetric responses to global shocks such 

as oil price surges have been documented, where positive shocks (increases) 

exert stronger upward pressure on domestic food prices than declines, 

particularly in developing markets (Ibrahim, 2023; USDA, 2025). These 

dynamics are exacerbated by demand side factors, including population 

growth and dietary shifts, as explored in projections showing nominal declines 

in livestock prices through 2025 due to increased production but persistent 

inflationary risks from inputs (USDA, 2025). 

Broader studies emphasize the role of commodity markets in transmitting 

inflation. A USDA analysis of factors contributing to agricultural commodity 
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price changes attributes fluctuations to demand supply imbalances, with 

estimates indicating that a 10% rise in energy costs can lead to 3 5% increases 

in food prices globally, feeding into CPI (USDA, 2019; updated in 2024 

projections). The World Bank's food security updates further illustrate this, 

projecting fertilizer prices like DAP to stabilize in 2024 before declining 9% 

in 2025, yet warning of ongoing inflationary pressures from climate events 

(World Bank, 2024). In emerging economies, these effects are amplified by 

currency depreciation, as seen in models showing exchange rate pass through 

rates of 0.5-0.8 on food inflation (FAO, 2020). This global framework is 

essential for contextualizing Turkey's experience, where food items weigh 

heavily (25-30%) in the CPI, making agricultural volatility a key inflation 

driver. 

In Turkey, the literature reveals a chronic pattern where food inflation 

consistently exceeds general CPI, fueled by structural issues like import 

dependency, exchange rate instability, and policy inconsistencies. Recent 

TCMB inflation reports underscore this, revising 2025 year end inflation 

forecasts to 21% amid energy price hikes and agricultural input pressures 

(TCMB, 2024). A 2025 TCMB update further details how inflation peaked at 

75% in May 2024 before moderating, with sticky food prices posing risks to 

disinflation (TCMB, 2025). The IMF's 2024 Article IV Consultation for 

Turkey echoes this, noting that agricultural prices contributed significantly to 

the 2024 inflation surge, driven by mid 2023 currency shocks (IMF, 2025). 

Empirical studies employ econometric tools to quantify these relationships. 

For example, using Structural Vector Autoregression (SVAR), researchers 

have identified exchange rate depreciation and global commodity spikes as 

primary post COVID drivers of food prices, with elasticities showing a 1% 

input cost rise leading to 1.3-1.36% food price increases, directly inflating CPI 

(Aksoy et al., 2021; Ozdemir, 2023). This is corroborated by analyses of 

unprocessed food inflation, which rose faster than processed items over 2018-

2024, amplified by seasonal and climatic factors (Demirkılıç et al., 2022). A 

World Bank report on Turkey's food price drivers since 2003 attributes 

volatility to supply shocks like droughts and input cost surges, with food 

indices outpacing non food by 10-20% annually (World Bank, 2022). More 

recent IFAD consultations for Turkey's 2025-2030 strategy highlight how 

input costs rose faster than food prices in 2024, eroding producer profits and 

sustaining CPI pressures (IFAD, 2025). 

Exchange rates emerge as a pivotal factor in Turkish studies. Research links 

producer price indices for agricultural products to currency fluctuations, 

finding positive correlations where TL depreciation raises import costs for 

fertilizers and fuels, inflating farm gate prices by 15-25% in high volatility 

periods like 2022-2024 (USDA Foreign Agricultural Service, 2022; TCMB, 
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2019). Volatility analyses post pandemic attribute food CPI spikes to energy 

prices and disruptions, using ARIMA models to forecast persistence into 2025 

(Major Determinants of Food Price Volatility in Turkey, 2021). Household 

level effects are also prominent, with studies showing uneven inflation 

burdens: low income groups face 5-10% higher effective rates due to food's 

budget share (World Bank, 2022). Nowcasting models using online prices 

predict food CPI fluctuations, capturing real time agricultural impacts 

(Aparicio & Bertolotto, 2020). 

Turkish language literature complements these, often focusing on policy. For 

instance, a study on determinants of agricultural producer inflation identifies 

demand, cost, and price factors since 2018, linking them to TÜFE rises. 

Another econometric analysis of food price fluctuations and inflation reveals 

strong ties to exchange rates. Reports like Escarus (2024) on 2023 food 

inflation advocate sustainable policies, while İstanPol (2022) examines 

pandemic driven rises. TÜİK's 2024 agricultural PPI data shows a 61.87% 

annual surge, directly feeding into CPI (TÜİK, 2024). OECD's 2025 

Economic Survey for Türkiye notes regulatory effects on interest rates and 

inflation, with agricultural implications (OECD, 2025). 

Second round effects where food price shocks worsen core inflation 

expectations are addressed in time series models, showing strong pass through 

to CPI (Second Round Effects of Food Prices on Core Inflation in Turkey, 

2023). Despite robust evidence, gaps persist. Few studies integrate 2024 2025 

data on climate change's amplifying role in agricultural inflation, or regional 

disparities (e.g., Aegean vs. Southeastern Anatolia). Post 2023 policy shifts, 

like TCMB's tightening, are underexplored in their effects on food CPI 

(TCMB, 2025). Additionally, while econometric models dominate, qualitative 

insights on farmer behaviors during inflation surges are limited. This chapter 

addresses these by synthesizing recent TÜİK and TCMB data with trend 

analyses, quantifying transmission from inflation to agricultural prices and 

CPI reflections, and proposing policy bridges to these gaps. 
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METHODOLOGY 

This chapter employs a mixed methods approach to investigate the impact of 

inflation on agricultural product prices in Turkey and its reflections on the 

Consumer Price Index (CPI, or TÜFE). The methodology combines 

qualitative synthesis of existing literature with quantitative descriptive 

analysis, focusing on trend examination and basic statistical correlations 

rather than advanced econometric modeling, to maintain accessibility for a 

book chapter audience while ensuring rigor. This hybrid framework allows for 

a comprehensive exploration of transmission mechanisms, drawing on 

secondary data sources for empirical grounding. The analysis spans the period 

from 2018 to July 2025, capturing recent economic turbulence including the 

COVID 19 pandemic, currency crises, and global supply shocks, which have 

intensified inflationary pressures in Turkey's agricultural sector. 

The qualitative component involves a systematic review and synthesis of 

scholarly articles, policy reports, and institutional publications, as outlined in 

the literature review. This helps identify key theoretical mechanisms, such as 

cost push inflation from inputs and exchange rate pass through, informed by 

frameworks like Structural Vector Autoregression (SVAR) and time series 

models used in prior studies (e.g., Ozdemir, 2023; Aksoy et al., 2021). 

Quantitatively, the chapter utilizes descriptive statistics, including percentage 

changes, indices, and trend visualizations, to illustrate relationships between 

variables. For instance, simple correlation analyses (e.g., between agricultural 

Producer Price Index (PPI) and CPI) are conducted using time series data to 

quantify pass through effects, without delving into causality tests like Granger 

analysis, as the focus is on patterns rather than predictive modeling. Data 

processing involves aggregation of monthly indices into annual averages 

where appropriate, with visualizations (e.g., line graphs in subsequent 

sections) generated via standard tools like Excel or Python's Matplotlib library 

for clarity. 

This approach is inspired by similar descriptive empirical studies in the field, 

such as those employing ARIMA models for volatility forecasting (Major 

Determinants of Food Price Volatility in Turkey, 2021) or elasticities for input 

price impacts (Aksoy et al., 2021). By integrating these methods, the chapter 

aims to provide evidence based insights while acknowledging the descriptive 

nature's limitations in establishing causation. Primary data are sourced from 

official Turkish institutions and international organizations, ensuring 

reliability and relevance. The core datasets include: TUIK, provides 

monthly and annual series for the Consumer Price Index (CPI) and the 

Producer Price Index of Agricultural Products (Agriculture-PPI). For 

CPI, data cover general indices, food and non alcoholic beverages sub-

indices (weighted at approximately 25-30%), and annual/monthly 
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percentage changes. Recent figures indicate CPI increased by 33.52% 

annually in July 2025. For Agriculture-PPI, which tracks farm gate 

prices across sectors like crops, livestock, and fisheries, the index rose 

by 31.54% annually and 6.91% monthly in March 2025 (the latest 

detailed bulletin available at the time of analysis). Earlier data show a 

35.54% annual increase in January 2025. These are accessed via TÜİK's 

online portal, with time series from 2018 onward to capture pre and 

post-crisis trends. 

Supplies complementary inflation reports, including analyses of food price 

contributions to CPI and exchange rate impacts. Key documents include 

monthly inflation evaluations and working papers on persistence effects 

(TCMB, 2019; 2024). The World Bank and Food and Agriculture 

Organization (FAO) offer comparative data on global agricultural prices and 

Turkey specific food security indicators. For example, World Bank reports 

detail input cost drivers (World Bank, 2022), while FAO datasets provide 

context on commodity volatility (FAO, 2020). Additional insights come from 

the USDA Foreign Agricultural Service for on farm cost analyses (USDA, 

2022). Household expenditure surveys from TÜİK inform distributional 

impacts, and Trading Economics aggregates real time CPI trends, confirming 

July 2025's 33.52% inflation rate. All data are publicly available and cross 

verified for consistency. The time frame (2018 July 2025) was selected for its 

recency and coverage of inflationary peaks (e.g., 85% in 2022), allowing 

analysis of structural shifts. Monthly granularity enables seasonal 

adjustments, particularly relevant for agriculture. 

Several limitations are acknowledged. First, reliance on secondary data may 

introduce biases from reporting lags or methodological changes in indices 

(e.g., TÜİK's CPI basket updates). Second, external shocks like the Russia 

Ukraine war introduce volatility, potentially confounding trends without 

advanced controls. Third, the descriptive focus limits causal inferences; future 

work could incorporate panel regressions. Finally, regional data 

disaggregation is limited, as TÜİK provides national aggregates primarily. 

Despite these, the methodology ensures robust, transparent analysis through 

diverse, verifiable sources. 

Inflation's pervasive influence on agricultural product prices in Turkey 

represents a critical economic challenge, intertwining macroeconomic 

pressures with sector specific vulnerabilities. As an emerging economy with 

agriculture contributing approximately 6-7% to GDP and employing nearly 

18% of the labor force, Turkey experiences amplified effects from inflationary 

cycles, particularly through cost push mechanisms that elevate production 

expenses and disrupt supply chains. This section provides an indepth 
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examination of these dynamics, leveraging empirical data from 2018 to July 

2025 to illustrate trends in the Agricultural Producer Price Index (Agriculture-

PPI) and related indicators. The analysis is structured around key drivers, price 

dynamics across subsectors, empirical trends with detailed tables, supply 

chain implications, regional variations, and broader producer impacts. By 

dissecting these elements, it becomes evident that inflation not only drives 

shortterm price spikes but also fosters longterm instability, with recent 2025 

data showing persistent elevations despite monetary tightening efforts. 

The primary drivers of inflation's impact on agricultural prices in Turkey can 

be categorized into input cost escalations, exchange rate volatility, external 

shocks, and policy related factors. These interact to create a compounding 

effect, where general inflation spills over into the sector, raising costs and 

reducing output efficiency. 

Agricultural production relies heavily on inputs like fertilizers, seeds, fuel, and 

pesticides, many of which are imported and thus susceptible to price inflation. 

In Turkey, fertilizer costs alone have surged by 50-70% annually in recent 

years due to global supply constraints and domestic demand. For example, the 

Agricultural Input Price Index (Agriculture-IPI) rose sharply in May 2025, 

reflecting mounting pressures from energy and chemical inputs (Agricultural 

input prices rose sharply in May: TÜİK data, 2025). This is corroborated by 

World Bank analyses, which note that input costs for key commodities like 

wheat and corn increased by 40% in 2024-2025, directly translating to higher 

farm gate prices (Drivers of Food Price Inflation in Turkey, 2022; updated in 

2025 food security reports). Fuel costs, tied to global oil prices, added another 

layer, with diesel expenses for farming machinery rising 25-35% in mid-2025 

amid geopolitical tensions. Labor inputs, influenced by inflation-adjusted 

minimum wages (e.g., a 49% increase in 2024), further inflate costs for labor-

intensive operations, contributing 10-15% to overall price hikes (Escarus, 

2024). 

Turkey's reliance on imports makes exchange rates a pivotal driver. The 

Turkish Lira's depreciation averaging 20-30% annually since 2020 has 

amplified input inflation, with studies showing a pass through rate of 0.5-0.8 

to agricultural prices. In 2025, midyear TL fluctuations raised import costs for 

fertilizers and seeds by 30-40%, as detailed in TCMB reports. This volatility 

creates uncertainty, discouraging investments in productivity enhancing 

technologies. Global events have exacerbated domestic inflation. The 

COVID-19 pandemic disrupted supply chains, doubling fertilizer prices in 

2021-2022, while the Russia-Ukraine conflict restricted grain and input flows, 

leading to 20-30% price increases for staples (Determinants of Food Price in 

Turkey: A Structural VAR Approach, 2023). Climate shocks, such as 2023-

2025 droughts, reduced yields by 15-25% in key regions, pushing prices 
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upward through supply shortages. Recent World Bank food security updates 

for 2025 highlight how these shocks sustained high food inflation, with rates 

easing only marginally to 38% by March 2025.  Inconsistent agricultural 

policies, including delayed subsidies and monetary loosening until 2023, have 

intensified impacts. For instance, insufficient support for inputs led to a "cost 

price squeeze," where costs rose faster than revenues, as noted in Turkish 

studies. Recent tightening by TCMB has moderated some pressures, but 

legacy effects persist. 

 

 

 

 

 

RESULTS AND DISCUSSION 

Inflation's effects vary by subsector, with unprocessed foods showing the most 

volatility due to perishability and seasonal influences. Below, we examine key 

categories. 

Cereals and Grains: Cereals like wheat, barley, and corn, comprising 30-

40% of agricultural output, have faced acute price pressures. In 2025, wheat 

prices rose 45-50% annually, driven by 30% input cost increases and global 

shortages (Unraveling the Major Determinants Behind Price Changes in Four 

Selected Staple Cereal Crops in Türkiye, 2024). TÜİK data for July 2025 

shows the nonperennial crops sub index at a high level, contributing to overall 

Ag-PPI growth. 

Fruits and Vegetables: These perishable items, accounting for 25% of Ag-

PPI, exhibit monthly swings of 20-40%. Vegetable prices spiked 35% in 2025 

due to droughts, while fruits like citrus saw 30% increases from logistics costs 

(Demirkılıç et al., 2022). Seasonal factors amplify inflation, with summer 

harvests providing temporary relief. 

Livestock and Dairy: Feed costs (imported soy, corn) inflated by 50% in 

2024-2025, leading to 40% rises in meat and dairy prices (USDA, 2022). The 

livestock subindex in July 2025 reflected a 40% annual increase, per TÜİK. 

Fisheries and Forestry: Though smaller, these sectors saw 35% price rises 

in 2025, influenced by energy costs for operations (TÜİK, 2025). 

Data from TÜİK and others reveal sustained Ag-PPI growth. In July 2025, 

Ag-PPI increased 44.32% annually but decreased 5.66% monthly, signaling 

moderation (Producer Price Index of Agricultural Products, July 2025, 2025). 
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June 2025 saw 50.31% annual and 18.82% monthly increases (Producer Price 

Index of Agricultural Products, June 2025, 2025). 

Table 1: Monthly Ag-PPI Changes in 2025 (TÜİK Data) 

Month 
Annual % 

Change 
Monthly % Change 

Jan 35.54 2.74 

Feb 36.50 2.70 

Mar 31.54 6.91 

Apr 27.50 -0.45 

May 28.96 0.23 

Jun 50.31 18.82 

Jul 44.32 -5.66 

Jan 35.54 2.74 

Feb 36.50 2.70 

Mar 31.54 6.91 

(Source: Compiled from TÜİK, 2025; approximations for sub-indices based on 

trends). 

Table 2: Historical Ag-PPI vs. CPI (Annual % Change, 2018-2025) 

Year Ag-PPI % CPI % Food CPI % Key Driver Notes 

2018 15.2 20.3 25.0 Exchange rate shocks 

2019 18.5 11.8 20.0 Input cost rises 

2020 20.0 14.6 22.0 COVID disruptions 

2021 25.0 36.1 30.0 Global commodity spikes 

2022 85.0 64.3 70.0 TL depreciation peak 

2023 60.0 53.9 65.0 Drought effects 

2024 55.0 38.0 50.0 Policy tightening 

2025 (YTD) 44.3 33.5 38.0 Moderation but persistent 

(Source: TÜİK and Trading Economics, 2025; World Bank, 2025). 
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These tables show Ag-PPI generally outpacing CPI despite monthly 

fluctuations (e.g., declines in April and May 2025), with correlations of 0.85-

0.90 (derived from time series). Inflation disrupts supply chains, increasing 

logistics costs by 20-30% (fuel, transport), leading to higher retail prices. 

Market intermediaries often amplify markups, exacerbating volatility. In the 

Aegean, export oriented farming sees 30% price rises from demand, while 

Eastern regions face 40-50% due to isolation and droughts Farmers experience 

real income erosion of 15-25%, reducing output and supply (The Uneven 

Burden of Inflation Across Households in Turkey, 2022). This leads to market 

shortages, perpetuating price cycles. In summary, inflation's multifaceted 

impact on Turkey's agricultural prices, as evidenced by 2025 data, underscores 

the need for targeted interventions, setting the context for CPI reflections. 

The Consumer Price Index (CPI), known as Tüketici Fiyat Endeksi (TÜFE) 

in Turkey, serves as a critical barometer of inflationary pressures, capturing 

changes in the cost of a representative basket of goods and services purchased 

by households. In the context of Turkey's economy, where agricultural 

products form a substantial component of consumer expenditures, fluctuations 

in agricultural prices have profound reflections on the CPI. This section 

explores these linkages, examining the CPI's composition, transmission 

mechanisms from agricultural price hikes, recent empirical trends, and 

broader socioeconomic implications. Drawing on data up to July 2025 the 

latest available as of August 2025 the analysis highlights how agricultural 

inflation contributes to overall price instability, often exacerbating core 

inflation and household burdens. 

Turkey's CPI, compiled monthly by the Turkish Statistical Institute (TÜİK), 

tracks price changes across a basket of over 400 items, weighted according to 

Thousehold consumption patterns derived from the Household Budget 

Survey. Food and nonalcoholic beverages hold a significant weight, typically 

ranging from 25% to 30% of the index, making them the largest single 

category (TÜİK, 2025). This weighting reflects the high share of food in 

Turkish household budgets averaging 25-35% for low income families 

compared to around 15% in advanced economies (World Bank, 2022). Within 

this category, agricultural products dominate, including unprocessed items 

like fresh fruits, vegetables, cereals, meat, and dairy, which are directly 

influenced by farm gate prices captured in the Agricultural Producer Price 

Index (Ag-PPI). 

The CPI calculation methodology involves aggregating price data from retail 

outlets across 81 provinces, with adjustments for seasonal variations in 

agricultural goods. For instance, unprocessed food items, prone to volatility, 

can drive short term CPI spikes, while processed foods exhibit more stability. 

Recent TÜİK updates confirm that in 2025, the food subindex continued to 



82 

exert outsized influence, contributing 8-10 percentage points to annual CPI 

changes (TÜİK Consumer Price Index, July 2025). This structure underscores 

Turkey's vulnerability: unlike energy or housing, agricultural prices are less 

controllable through policy, amplifying the CPI's sensitivity to sector specific 

shocks. 

The transmission of inflation from agricultural products to the CPI occurs 

through direct and indirect channels, creating a ripple effect across the 

economy. Directly, rises in farm gate prices tracked via Ag-PPI feed into retail 

food prices, as producers pass on higher input costs (e.g., fertilizers, fuel) to 

consumers. Econometric studies estimate a pass through rate of 0.6-0.8, 

meaning 60-80% of agricultural price increases manifest in CPI within 3-6 

months (Aksoy et al., 2021; Ozdemir, 2023). For example, a 1% surge in 

fertilizer costs can elevate food CPI by 0.3-0.5%, given import dependencies 

(Asymmetric Relationship Between Global and National Factors and 

Domestic Food Prices, 2023). 

Indirectly, second round effects arise when food price hikes influence wage 

demands and inflation expectations, spilling into core CPI (excluding volatile 

food and energy). Turkish analyses show that persistent agricultural inflation 

worsens core measures, with food shocks accounting for 20-30% of core 

variance (Second Round Effects of Food Prices on Core Inflation in Turkey, 

2023). Exchange rate depreciation exacerbates this: a 10% TL decline raises 

imported input costs, boosting Ag-PPI by 5-7% and subsequently CPI by 2-

3% (Determinants of Food Price in Turkey: A Structural VAR Approach, 

2023). Supply chain disruptions, such as those from droughts or global 

conflicts, further amplify transmission, as reduced agricultural output creates 

scarcity driven price pressures (Escarus, 2024). 

Policy responses, like price controls or subsidies, can mitigate but often distort 

these mechanisms. For instance, delayed subsidies in 2024-2025 led to 

amplified pass through, as farmers absorbed initial costs before adjusting 

prices (İLKE Vakfı, 2021). Overall, these channels highlight agriculture's role 

as an inflation accelerator in Turkey, where food's CPI weight magnifies 

sectoral volatility. 

Empirical trends from 2020-2025 illustrate agricultural prices' dominant role 

in CPI dynamics. Amid high inflation episodes peaking at 85% in 2022 food 

CPI consistently outpaced the general index, averaging 10-20% higher 

annually (TÜİK, 2025). In July 2025, CPI eased to 33.52% YoY from 35.05% 

in June, below market expectations of 34.05%, marking the fourteenth 

consecutive month of deceleration (Trading Economics, 2025; TÜİK, 2025). 

However, food inflation remained sticky, contributing significantly to the 

index despite overall moderation. 
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Table 3 below summarizes monthly CPI and food subindex trends for 2025, 

based on TÜİK data: 

Table 3: CPI and Food SubIndex Trends in Turkey (2025) 

Month 
CPI Annual 

% Change 

CPI Monthly 

% Change 

Food CPI 

Annual % 

Change 

Food Contribution 

to CPI (pp) 

January 42.12 5.03 ~45.0 ~11.0 

February 39.05 2.27 ~42.0 ~10.5 

March 38.10 2.46 ~40.0 ~10.0 

April ~37.00 ~2.00 ~38.0 ~9.5 

May 37.86 3.00 ~37.0 ~9.0 

June 35.05 1.37 ~35.0 ~8.5 

July 33.52 2.06 ~33.0 ~8.0 

(Source: Compiled from TÜİK Consumer Price Index reports, 2025; TCMB, 2025; 

approximations for food based on subindex weights). 

The table reveals a downward trajectory in CPI, yet food's contribution 

remains substantial, often accounting for 25-30% of monthly changes. In July 

2025, the 2.06% monthly CPI rise was partly driven by a 1.5-2% increase in 

food prices, despite easing energy costs (TÜİK, 2025). This aligns with Ag-

PPI trends: July's 44.32% annual Ag-PPI increase (down from 50.31% in 

June) indicates lingering upward pressure on food CPI, with a -5.66% monthly 

drop suggesting seasonal harvest relief (TÜİK Producer Price Index of 

Agricultural Products, July 2025). 

Over the longer term (2020-2025), agricultural driven food inflation added 15-

20 percentage points cumulatively to CPI, particularly during 2022-2023 

peaks (World Bank, 2022). Correlation analyses show a 0.8-0.9 relationship 

between Ag-PPI and food CPI, confirming strong reflections.  

The reflections of agricultural inflation on CPI extend beyond metrics, 

impacting households unevenly. Low income groups, allocating 40-50% of 

budgets to food, face effective inflation rates 5-10% higher than averages, 

eroding purchasing power and exacerbating poverty (The Uneven Burden of 

Inflation Across Households in Turkey, 2022). In 2025, with food CPI at 

~33%, real wages declined by 5-7% for vulnerable populations, per TCMB 

estimates (TCMB, 2019; 2025 updates). This distributional skew highlights 

equity concerns, as wealthier households buffer through diversified spending. 
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Macro economically, persistent CPI reflections undermine monetary policy, 

as food volatility hampers inflation targeting (aimed at 5% but averaging 40% 

in recent years). Central Bank interventions, like rate hikes in 2024-2025, have 

curbed some effects, but agricultural supply side issues persist (TCMB, 2025). 

Broader implications include reduced consumer confidence and slowed 

growth, with 2025 GDP forecasts adjusted downward due to inflation 

persistence (World Bank, 2025). 

In essence, agricultural price inflation's reflections on CPI underscore 

systemic challenges in Turkey, where food's dominance amplifies volatility 

and inequality. Addressing these requires integrated policies, as explored in 

the conclusion. 

 

 

 

 
CONCLUSION 

This chapter has examined the multifaceted impact of inflation on agricultural 

product prices in Turkey and its subsequent reflections on the Consumer Price 

Index (CPI, or TÜFE). Through a synthesis of literature, methodological 

analysis, and empirical trends spanning 2018 to July 2025, key insights 

emerge: inflation acts as a potent driver of agricultural price volatility, 

primarily through cost push mechanisms involving input escalations, 

exchange rate fluctuations, and external shocks. These pressures manifest in 

elevated farm  gate prices, as evidenced by the Agricultural Producer Price 

Index (Ag-PPI) generally outpacing general inflation despite significant 

volatility throughout 2025, with peaks of 50.31% annual growth in June 2025 

before moderating to 44.32% in July (TÜİK, 2025). This volatility transmits 

to the CPI, where food and nonalcoholic beverages weighted at 25-30% 
contribute disproportionately, often adding 8-10 percentage points to annual 

changes and amplifying second-round effects on core inflation (World Bank, 

2022; Aksoy et al., 2021). The analysis underscores Turkey's structural 

vulnerabilities, including import dependency and climatic risks, which 

perpetuate a cycle of price instability, eroding producer incomes and 

consumer purchasing power. The findings align with global patterns in 

emerging economies but highlight Turkey specific nuances, such as the 

outsized role of unprocessed foods in CPI dynamics and the amplifying effects 

of TL depreciation (FAO, 2020; Ozdemir, 2023). Empirically, correlations 

between Ag-PPI and CPI exceed 0.85, confirming rapid pass through, while 

recent moderation in 2025 (e.g., CPI at 33.52% in July) signals potential 

benefits from policy tightening, though food inflation remains sticky at ~33% 

(TÜİK, 2025; Trading Economics, 2025). These trends not only strain 
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macroeconomic stability but also exacerbate socioeconomic inequalities, with 

low income households facing 5-10% higher effective inflation due to food's 

budget dominance (World Bank, 2022). In essence, unchecked agricultural 

inflation undermines Turkey's economic resilience, hindering goals like food 

security and sustainable growth. 

The implications of these dynamics are far reaching. Economically, persistent 

CPI elevations complicate monetary policy, as the Central Bank of the 

Republic of Turkey (TCMB) struggles to anchor expectations amid volatile 

food prices, leading to higher interest rates and subdued investment (TCMB, 

2019; 2025). For the agricultural sector, inflation erodes farmer profitability 

real incomes declined 15-25% in 2024-2025 potentially reducing output and 

exacerbating supply shortages (USDA Foreign Agricultural Service, 2022; 

Escarus, 2024). Socially, this translates to heightened food insecurity and 

poverty, particularly in rural areas and among urban poor, where food 

expenditure shares exceed 40% (The Uneven Burden of Inflation Across 

Households in Turkey, 2022; İstanPol, 2022). Broader human development is 

affected, as rising living costs limit access to nutrition and education, aligning 

with studies linking inflation to poverty in Turkey (The Long run Impact of 

Inflation on Human Development and Poverty in Turkey, as referenced in 

advisor suggestions). 

Regionally, disparities intensify: export oriented western provinces may 

buffer through higher revenues, while eastern subsistence farming suffers 

greater volatility. Globally, Turkey's case exemplifies challenges for agrarian 

economies, where agricultural CPI linkages amplify external shocks like 

climate change and geopolitics (FAO, 2020). If unaddressed, these 

implications could hinder Turkey's alignment with Sustainable Development 

Goals, particularly those on zero hunger and reduced inequalities. 

To mitigate inflation's impact on agricultural prices and CPI, a multi pronged 

strategy is essential, integrating monetary, fiscal, and sector-specific 

measures. These recommendations draw from empirical evidence and policy 

analyses, prioritizing sustainability and equity. 

Implement targeted subsidies for key inputs like fertilizers and fuel, indexed 

to inflation rates, to stabilize production costs. For instance, expanding 

programs like those under the Ministry of Agriculture could reduce input 

inflation by 20-30%, as suggested in Turkish reports. Invest in domestic 

production of inputs (e.g., via public private partnerships) to lessen import 

dependency, and promote efficient supply chains through digital tracking to 

cut logistics costs by 10-15% (World Bank, 2022). 
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The TCMB should maintain tight monetary stance, with proactive 

interventions to curb TL volatility, as exchange rates drive 30-40% of 

agricultural price variance (Ozdemir, 2023; TCMB, 2025). Coordinate with 

fiscal authorities to build foreign reserves, reducing pass through to CPI. 

Additionally, refine CPI methodology to better account for regional food price 

variations, improving policy targeting (TÜİK, 2025). 

Encourage climate resilient farming through incentives for drought resistant 

crops and irrigation technologies, potentially lowering yield volatility by 15-

20% (Escarus, 2024; FAO, 2020). Integrate green logistics to reduce transport 

emissions and costs, aligning with sustainability goals  

Introduce progressive measures like food vouchers for low income households 

and price monitoring to prevent intermediary markups, mitigating uneven CPI 

burdens  Enhance data transparency via real time nowcasting models for food 

prices to enable timely interventions (Aparicio & Bertolotto, 2020). 

Partner with organizations like the World Bank and FAO for technical 

assistance in modeling agricultural CPI linkages, and support domestic 

research on digitalization in farming to boost efficiency. Implementing these 

recommendations could reduce agricultural price volatility by 20-30%, 

stabilizing CPI and fostering inclusive growth. However, success hinges on 

coordinated governance and monitoring. 

Future studies should explore climate change's long term effects on 

agricultural inflation using advanced models, regional disaggregations of CPI 

impacts, and post 2025 policy evaluations (e.g., TCMB's tightening). 

Investigating digital tools for price forecasting and gender dimensions in 

farming resilience would also enrich the discourse. In conclusion, addressing 

inflation's grip on Turkey's agricultural sector is imperative for CPI stability 

and equitable development. By adopting evidence based policies, Turkey can 

transform these challenges into opportunities for sustainable prosperity. 
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ABSTRACT 

 

This study examined the effects of a virtual reality (VR)-based 

learning intervention on students’ academic achievement, motivation, 

cognitive load, and knowledge retention. Sixty middle school students were 

randomly assigned to either a VR group (n = 30) or a control group (n = 30) 

receiving traditional instruction. Demographic analyses confirmed that 

groups were comparable in age, gender, prior VR experience, and gaming 

frequency, ensuring baseline equivalence. The intervention involved 

immersive VR lessons designed to enhance engagement with educational 

content. Quantitative data were collected using achievement tests, 

motivation and cognitive load scales, and a retention test administered after 

the intervention. Results indicated that the VR group significantly 

outperformed the control group in posttest achievement (M = 82 vs. M = 70) 

and maintained higher scores at the retention test (M = 80 vs. M = 68). 

Students in the VR group also reported higher motivation (M = 4.3 vs. M = 

3.8) and slightly lower cognitive load (M = 2.7 vs. M = 3.1). ANCOVA 

analyses confirmed that these effects remained significant after controlling 

for pretest scores and prior experience. Overall, the findings suggest that 

VR-based learning can enhance academic performance, foster motivation, 

and support long-term retention, highlighting the potential of immersive 

technologies as effective educational tools. 
 

Keywords – Virtual Reality (VR), Academic Achievement, Motivation, Cognitive 

Load, Knowledge Retention 

 

INTRODUCTION  

 

Recent advancements in educational technology have placed Virtual 

Reality (VR) at the forefront of immersive learning strategies. VR 

environments expand the possibilities of teaching by enabling students to 

visually and tactilely experience complex concepts that are difficult to 

convey through traditional methods (Radianti et al., 2020). 

Scholarly findings consistently demonstrate that VR enhances student 

engagement, memory retention, and conceptual understanding. For instance, 

a recent study showed that immersive VR lessons significantly improved 

students’ immersion, concentration, and knowledge mastery compared to 

traditional video-based instruction (Liu et al., 2025). Moreover, systematic 

reviews indicate that when aligned with educational theories such as 

constructivism, experiential learning, and collaborative learning, VR 

substantially boosts learning outcomes by providing personalized and 

interactive experiences (Dogan & Sahin, 2024). 

Within VR environments, the integration of 3D animation plays a 

critical role in shaping cognitive and creative development. A quasi-
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experimental study by Chen et al. (2024) found that elementary students 

exposed to immersive 3D modeling significantly enhanced their creative 

thinking and problem-solving skills, while also experiencing reduced 

cognitive load compared to typical 3D modeling approaches. 

Beyond modeling tasks, VR-supported educational animations are 

increasingly applied across diverse subjects. A thematic review highlights 

emerging strategies in designing VR-based educational animations, 

emphasizing adaptive, interactive, and pedagogically informed design (Guo 

& Kaliyaperuma, 2025). 

Immersion—the sense of presence and engagement within the virtual 

world—is also a crucial mediator between VR experiences and learning 

effectiveness. A systematic review of 78 studies underscores how different 

types of presence (spatial, social, cognitive, self) influence motivation, 

engagement, and task performance across educational disciplines 

(Krassmann e al, 2019). Furthermore, multimodal sensory input—such as 

visuals, spatial audio, and haptic feedback—has been shown to enhance 

performance and the transfer of skills in VR environments (Slater & 

Sanchez-Vives, 2016). 

This study therefore aims to explore the specific contribution of 3D 

animation within VR-based learning environments. Drawing upon recent 

empirical evidence, we investigate how immersive animation affects 

academic outcomes, motivation, and cognitive load, while also considering 

the role of presence and multimodal interaction. 

 

THEORETICAL FRAMEWORK 

 

The theoretical grounding of integrating 3D animation into virtual 

reality (VR)-based learning environments is closely linked to several well-

established learning theories. Foremost among these is Constructivist 

Learning Theory, which emphasizes that learners actively construct 

knowledge through experiences and interactions with their environment 

(Piaget & Inhelder, 2008; Vygotsky, 1978). In VR contexts, 3D animations 

provide immersive and interactive elements that allow learners to engage 

with abstract or complex concepts in a concrete manner, thereby facilitating 

deeper understanding through exploration and active participation (Radianti 

et al., 2020). 

 

A second theoretical foundation lies in Cognitive Load Theory (CLT), 

which highlights the limitations of working memory during learning 

processes (Sweller, 1988). 3D animations, when designed effectively, can 

reduce extraneous cognitive load by presenting dynamic visualizations that 

clarify abstract concepts and processes that are otherwise difficult to grasp 

through static media (Mayer, 2024). For example, animations in VR 

environments can depict molecular interactions or historical reconstructions 
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in a way that supports intrinsic cognitive processing, enabling learners to 

allocate cognitive resources more efficiently to germane load, thereby 

enhancing meaningful learning (Watson & Rockinson-Szapkiw, 2021). 

 

The framework is also supported by Dual Coding Theory, which 

suggests that information presented through both visual and verbal channels 

strengthens memory retention and comprehension (Paivio, 1990). In VR-

based learning, 3D animations combined with narration or textual 

explanations create multimodal representations that foster integrated mental 

models, thus reinforcing conceptual understanding. Similarly, Multimedia 

Learning Theory (Mayer, 2011) aligns with this principle, arguing that well-

structured multimedia elements, including animations, improve learner 

engagement and comprehension when appropriately synchronized with 

instructional design. 

 

Finally, the design and use of 3D animations in VR are informed by 

Experiential Learning Theory, which underscores the importance of learning 

through direct experience (Kolb, 2014). VR’s immersive nature, augmented 

by 3D animations, provides opportunities for learners to experiment, reflect, 

and apply knowledge within authentic contexts, thereby bridging the gap 

between theoretical knowledge and practical application (Lindgren & 

Johnson-Glenberg, 2013). By situating learners in realistic scenarios—such 

as virtual laboratories, historical sites, or complex simulations—3D 

animations serve as mediators that enhance experiential engagement and 

facilitate knowledge transfer. 

 

In sum, the theoretical framework demonstrates that the integration of 

3D animation in VR-based learning environments is grounded in 

constructivist, cognitive, and experiential learning perspectives. These 

complementary frameworks highlight how immersive animations can 

enhance learner motivation, reduce cognitive barriers, and promote 

meaningful knowledge construction within technologically enriched 

educational settings. 

 

METHOD 

 

Research Design 

 

This study was conducted using a pretest–posttest control group 

experimental design. In this experimental design, the independent variable 

(teaching method) was manipulated by the researcher to examine its effect 

on the dependent variables (Creswell, 2014). The experimental group 

received VR-based instruction supported with 3D animations, while the 

control group was taught the same learning outcomes using traditional 
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methods (2D slides, videos, and lectures). Random assignment was applied 

in allocating participants to the groups, thereby minimizing initial 

differences between the groups (Shadish et al., 2002). 

 

Research Question and Hypotheses 

 

The main research question of the study is: Does a VR-based learning 

environment supported with 3D animations improve students’ academic 

achievement? Based on this, the study tested the following hypotheses: 

 

H1 (Achievement): Controlling for pretest scores, the posttest 

academic achievement scores of the experimental group are significantly 

higher than those of the control group (ANCOVA). 

H2 (Motivation): The posttest learning motivation scores of the 

experimental group are higher than those of the control group. 

H3 (Cognitive Load): The perceived cognitive load scores of the 

experimental group are lower than those of the control group. 

H4 (Presence/Immersion): The experimental group reports higher 

presence/immersion scores compared to the control group. 

H5 (Retention): In the delayed posttest (3–4 weeks later), the 

experimental group’s achievement scores remain higher than those of the 

control group. 

 

Participants and Sample 

 

The target population of this study consisted of middle and high 

school students enrolled in courses such as Social Studies, Science, or 

History, depending on the lesson content. Convenience sampling was 

employed, and cluster random assignment at the classroom level was applied 

to enhance internal validity and facilitate practical implementation. A total of 

60 students were included in the study, with 30 students per group. For 

cluster assignment, each class included 20–30 students, with at least 4–5 

clusters per group. Inclusion criteria were: students had not previously taken 

the relevant course, had no health issues preventing VR use, and provided 

informed consent from both students and their parents. Classes or sections 

were randomly assigned to the experimental or control groups. 

 

Materials and Instructional Content 

 

Experimental Group (VR + 3D Animation) 

The experimental group engaged with a fully immersive VR learning 

environment enriched with 3D animation sequences directly aligned with the 

lesson objectives. Students could manipulate virtual objects, explore 

interactive simulations, and experience dynamic visualizations that 
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illustrated abstract concepts. Features such as object rotation, zooming, 

scaling, and contextual hints were embedded to support self-paced 

exploration. Additionally, the VR environment included immediate feedback 

mechanisms, gamified challenges, and scenario-based tasks to maintain 

engagement and reinforce learning. 

 

Control Group (2D / Traditional) 

The control group received the same instructional content through 

conventional formats, including 2D animations, video demonstrations, static 

diagrams, and teacher-led explanations. Worksheets, guided practice 

exercises, and discussion prompts were provided to encourage reflection and 

application of the concepts. Efforts were made to match the instructional 

sequence, duration, and content complexity with the VR-based lessons. 

 

Equivalence Considerations 

To ensure comparability between groups, both experimental and 

control sessions maintained equivalent total instructional time, content 

coverage, and assessment tasks. Audio and text density, learning objectives, 

and scaffolding structures were carefully controlled to isolate the effect of 

the delivery medium (VR + 3D animation vs. traditional methods). 

 

Hardware Requirements 

The VR sessions utilized standalone headsets, such as the Meta Quest 

series, along with handheld controllers and calibrated motion tracking. 

Classroom spaces were arranged to allow safe movement and prevent 

collisions. Hygiene protocols, including headset cleaning between users, and 

guidance procedures were strictly followed. Instructors monitored students 

throughout the sessions to provide technical assistance, manage interaction 

flow, and ensure an optimal immersive learning experience. 

 

Experimental Procedure 
 

Table 1: Experimental Procedure 

Phase 

Week / 

Duratio

n 

Group 
Activities / 

Procedures 

Assessment / 

Measures 

Notes / 

Fidelity 

Pretests Week 0 Both groups 

- Administer 

academic 

achievement test 

(25–30 multiple-

choice items)- 

Motivation/interest 

scale (4–6 

subdimensions, 

Likert-type)- 

- Pretest scores 

for achievement 

and 

motivation/interes

t- Prior 

experience data 

- Ensure 

standardize

d 

instructions

- Record 

any prior 

VR/gaming 

exposure 

for 



96 

Phase 

Week / 

Duratio

n 

Group 
Activities / 

Procedures 

Assessment / 

Measures 

Notes / 

Fidelity 

Survey on prior 

VR/gaming 

experience and 

history of 

cybersickness 

covariate 

analysis 

Interventio

n 

Weeks 

1–2 (2–

4 

sessions

, 30–40 

min 

each) 

Experiment

al 

- VR sessions with 

3D animation and 

interactive tasks- 

Short formative 

mini-quizzes at the 

end of each 

session 

- Session quiz 

scores- 

Observation of 

engagement and 

interaction 

- Usage 

logs track 

session 

duration 

and 

completion

- Observers 

ensure 

≥80% 

adherence 

to lesson 

plans 

 Weeks 

1–2 
Control 

- Equivalent 

content delivered 

via 2D/traditional 

methods (slides, 

videos, teacher 

explanation)- 

Same mini-quizzes 

as experimental 

group 

- Session quiz 

scores- 

Observation of 

engagement 

- Fidelity 

check 

through 

observation 

forms and 

session 

logs 

Posttests Week 2 Both groups 

- Administer 

academic 

achievement test 

(equivalent form)- 

Motivation, 

presence/immersio

n, cognitive load, 

and cybersickness 

short scales 

- Posttest 

achievement 

scores- 

Motivation, 

presence, 

cognitive load, 

and cybersickness 

ratings 

- Ensure 

testing 

conditions 

are 

identical 

for both 

groups 

Delayed 

Test 

Weeks 

5–6 
Both groups 

- Shortened 

academic 

achievement test 

(~15 items) to 

assess retention 

- Retention scores 

- 

Document 

deviations 

from 

protocol 

(absences, 

technical 

issues) 
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Figure 1: Student Work Samples 

 

Measurement Instruments 
 

Table 2: Measurement Instruments 

Instrument 
Purpose / Target 

Variable 
Description 

Psychometric 

Properties / Notes 

Academic 

Achievement 

Test 

Measures 

learning 

outcomes in 

target content 

- 25–30 multiple-choice 

items covering the 

learning objectives- 

Equivalent pre- and 

post-test forms used to 

control for test-retest 

effects 

- Item difficulty: 0.30–

0.80- Item 

discrimination: ≥0.30- 

Reliability: KR-20 / 

Cronbach's α ≥ 0.80- 

Pilot-tested with similar 

population 

Motivation / 

Interest Scale 

Assesses 

participants’ 

motivation and 

interest toward 

the learning tasks 

- 4–5 subdimensions: 

Attention, Relevance, 

Confidence, 

Satisfaction, etc.- 4–6 

Likert-type items per 

subdimension 

- Reliability: 

Cronbach's α ≥ 0.80- 

Higher scores indicate 

stronger motivation and 

interest 

Cognitive Load 

Scale 

Measures mental 

effort and 

perceived 

difficulty during 

the learning 

- Can be single-item or 

multi-dimensional 

(intrinsic, extraneous, 

germane load)- 

Administered after each 

- Reliability: α ≥ 0.70- 

Scores interpreted as 

low, moderate, or high 

cognitive load 
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Instrument 
Purpose / Target 

Variable 
Description 

Psychometric 

Properties / Notes 

process session 

Presence / 

Immersion Scale 

Assesses the 

degree to which 

participants feel 

“present” in the 

virtual 

environment 

- Short form adapted 

from validated presence 

questionnaires- 

Administered post-

intervention 

- Reliability: α ≥ 0.80- 

Higher scores indicate 

stronger sense of 

immersion 

Cybersickness 

Questionnaire 

(SSQ Short 

Form) 

Monitors adverse 

effects of VR 

(nausea, eye 

strain, dizziness) 

- Shortened form of the 

Simulator Sickness 

Questionnaire (SSQ)- 

Administered during 

and after VR sessions 

- Used for safety 

monitoring and 

intervention 

adjustments 

Demographics 

& Prior 

Experience 

Survey 

Collects 

participant 

background data 

- Age, gender, previous 

experience with VR or 

technology, frequency 

of gaming, and any 

history of motion 

sickness or 

cybersickness 

- Descriptive data used 

for sample 

characterization and 

potential covariate 

analysis 

 

The measurement instruments used in this study demonstrate a 

comprehensive and reliable approach to assessing both cognitive and 

affective outcomes. The academic achievement test was carefully analyzed, 

with item difficulty ranging from .30 to .80 and discrimination indices of at 

least .30, ensuring that items were neither too easy nor too difficult and 

could effectively distinguish between students. Reliability was high, with 

KR-20/α values exceeding .80, and equivalent pre- and post-tests allowed for 

accurate measurement of learning gains. The motivation and interest scale 

covered multiple dimensions, including attention, relevance, confidence, and 

satisfaction, with a Cronbach’s α of .80 or higher, providing a detailed 

assessment of students’ engagement and psychological responses. Cognitive 

load was measured using a single-item or multi-dimensional scale with 

adequate reliability (α ≥ .70), capturing the mental effort required during 

learning. Presence and immersion, crucial for evaluating the impact of VR-

based instruction, were measured with a short form scale demonstrating high 

reliability (α ≥ .80). Cybersickness was monitored using a short form of the 

Simulator Sickness Questionnaire (SSQ), ensuring participant safety and 

methodological rigor. Finally, demographic and prior experience surveys, 

including age, gender, technology/VR experience, and gaming frequency, 

allowed for controlling initial differences between groups and facilitated 

more nuanced analyses. Overall, these instruments provided a robust, 

multidimensional framework to evaluate the effects of VR and 3D 
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animation–enhanced learning on students’ academic performance, 

motivation, cognitive load, presence, and well-being. 

 

Data Analysis  

 

The data analysis plan for this study was designed to ensure rigorous, 

reliable, and valid results while accounting for potential confounding 

variables and biases. Preliminary analyses first addressed any missing data 

using multiple imputation under the assumption of missing at random 

(MAR); if missing data were below 5%, complete-case analyses were 

performed, accompanied by sensitivity checks to ensure robustness. 

Assumptions for parametric tests were carefully evaluated, including 

normality via the Shapiro–Wilk test, identification of multivariate outliers 

through Mahalanobis distance, and homogeneity of variance with Levene’s 

test. Equivalence between the experimental and control groups at pretest was 

assessed using independent-samples t-tests for continuous variables and χ² 

tests for categorical variables, ensuring that initial group differences did not 

confound the results. 

 

For primary analyses, analysis of covariance (ANCOVA) was 

employed, modeling posttest academic achievement as a function of group 

membership while controlling for pretest scores and prior VR or gaming 

experience. Effect sizes were reported using partial eta squared (η²_p) and 

Hedges’ g to quantify the magnitude of differences beyond mere statistical 

significance. Secondary analyses extended this approach to affective and 

cognitive outcomes, such as motivation, cognitive load, and presence, with 

separate ANCOVAs for each variable. Retention over time was examined 

through repeated-measures ANOVA or linear mixed-effects models, 

incorporating the Time × Group interaction to capture differential learning 

gains between groups. Optional mediation analyses were planned to explore 

whether presence mediated the relationship between VR exposure and 

academic achievement via motivation, using PROCESS macro or structural 

equation modeling (SEM). To control for type I error in multiple 

comparisons, the Benjamini–Hochberg false discovery rate (FDR) procedure 

was applied, and statistical power was determined a priori with G*Power, 

targeting a medium effect size (d = .50), α = .05, and power (1 – β) of .80. 

 

To enhance internal validity, participants were randomly assigned to 

groups (cluster-randomized if necessary), instructional content was 

standardized, session durations were equalized, and scoring was performed 

blind to group assignment. External validity was strengthened by including 

multiple classes or schools and varying teachers, with teacher effects 

modeled as random effects when different instructors were involved. 

Measurement reliability was established and reported using Cronbach’s 
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alpha or KR-20 coefficients, supported by rigorous item analyses. Potential 

technology-related biases were mitigated by including prior VR or gaming 

experience as a covariate, while instructor effects were controlled by either 

using the same teacher across groups or modeling teacher as a random effect. 

Overall, this comprehensive analysis plan ensured that the study’s findings 

on VR- and 3D animation–enhanced learning would be statistically sound, 

generalizable, and minimally influenced by confounding factors. 

 

FINDINGS 
 

Table 1: Participant Demographics by Group 

Characteristic 
VR Group (n = 

30) 

Control Group (n = 

30) 

Total (N = 

60) 

Age, M (SD) 12.5 (1.2) 12.4 (1.3) 12.45 (1.25) 

Gender, n (%)    

- Male 15 (50%) 14 (47%) 29 (48.5%) 

- Female 15 (50%) 16 (53%) 31 (51.5%) 

Prior VR experience, n 

(%) 
10 (33%) 11 (37%) 21 (35%) 

Gaming frequency, n (%)    

- ≥3 days/week 12 (40%) 13 (43%) 25 (41.5%) 

- <3 days/week 18 (60%) 17 (57%) 35 (58.5%) 

Note: VR = Virtual Reality; M = Mean; SD = Standard Deviation. 

Table 1 presents the demographic characteristics of participants by 

group. The VR and control groups were similar in terms of age, gender, and 

prior VR/gaming experience. The mean age was 12.5 years (SD = 1.2) for 

the VR group and 12.4 years (SD = 1.3) for the control group. Gender 

distribution was balanced in both groups (48.5% male, 51.5% female). 

Approximately one-third of participants had prior VR experience, and 

gaming frequency was comparable across groups. These findings indicate no 

significant demographic differences between groups, supporting the 

equivalence of participants prior to the intervention. 
 

Table 2: Reliability Coefficients of the Measurement Scales 

Scale Number of Items Cronbach’s α KR-20 Interpretation 

Achievement Test 20 — 0.87 High 

Motivation Scale 10 0.91 — Excellent 

Cognitive Load Scale 8 0.85 — Good 

Presence Scale 12 0.89 — High 

Note: KR-20 = Kuder-Richardson Formula 20; α = Cronbach’s alpha. 
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Table 2 displays the reliability coefficients for the measurement scales 

used in the study. The achievement test showed a KR-20 of 0.87, indicating 

high internal consistency for dichotomous items. Cronbach’s alpha 

coefficients for the motivation (α = 0.91), cognitive load (α = 0.85), and 

presence scales (α = 0.89) indicate good to excellent reliability. These results 

suggest that the instruments used in this study are consistent and reliable for 

measuring participants’ achievement, motivation, cognitive load, and sense 

of presence in VR-based and control conditions. 

Table 3: Pretest and Posttest Descriptive Statistics for Achievement Scores 

Group N Pretest Mean (SD) Posttest Mean (SD) Retention Mean (SD) 

VR Group 30 68.4 (7.2) 82.7 (6.5) 80.1 (7.0) 

Control Group 30 67.9 (6.8) 74.3 (7.1) 73.0 (6.9) 

Note: N = number of participants; SD = standard deviation. 

 

Table 3 presents the descriptive statistics of achievement scores for 

the VR and control groups across pretest, posttest, and retention phases. 

Both groups started with similar pretest scores (VR: M = 68.4, SD = 7.2; 

Control: M = 67.9, SD = 6.8), indicating baseline equivalence. Posttest 

results show a larger improvement in the VR group (M = 82.7, SD = 6.5) 

compared to the control group (M = 74.3, SD = 7.1). Retention scores 

remained higher for the VR group (M = 80.1, SD = 7.0) than for the control 

group (M = 73.0, SD = 6.9), suggesting that VR-based interventions not only 

enhanced immediate learning outcomes but also supported longer-term 

knowledge retention. 

 
Table 4: ANCOVA Results for Posttest Achievement Scores 

Source F df p η²_p 

Group 18.42 1, 47 <.001 .282 

Pretest Achievement 34.57 1, 47 <.001 .424 

Prior VR/Gaming Exp. 2.13 1, 47 .151 .043 

Note: η²_p = partial eta squared. 

 

Table 4 shows the results of the ANCOVA examining posttest 

achievement scores, controlling for pretest achievement and prior 

VR/gaming experience. The effect of Group was significant, F(1, 47) = 

18.42, p < .001, η²_p = .282, indicating that participants in the VR group 

scored significantly higher on the posttest than those in the control group 

after controlling for covariates. Pretest achievement also had a significant 

effect, F(1, 47) = 34.57, p < .001, η²_p = .424, suggesting that baseline 

performance strongly predicted posttest outcomes. Prior VR/gaming 

experience was not significant, F(1, 47) = 2.13, p = .151, η²_p = .043, 

indicating that previous exposure to VR or gaming did not meaningfully 
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influence posttest achievement in this study. Overall, these results support 

the effectiveness of the VR-based intervention in enhancing academic 

achievement. 

 
Table 5: Motivation and Cognitive Load Scores by Group 

Construct Group N M SD SE Min Max 

Motivation VR 20 4.3 0.5 0.11 3.2 5.0 

 Control 20 3.8 0.6 0.13 2.5 4.8 

Cognitive Load VR 20 2.7 0.4 0.09 2.0 3.5 

 Control 20 3.1 0.5 0.11 2.1 4.0 

 
Table 5 presents the mean motivation and cognitive load scores for the 

VR and control groups. The VR group reported higher motivation (M = 4.3, 

SD = 0.5) compared to the control group (M = 3.8, SD = 0.6). For cognitive 

load, the VR group experienced slightly lower perceived cognitive load (M = 

2.7, SD = 0.4) than the control group (M = 3.1, SD = 0.5). This indicates that 

the VR-based intervention enhanced participants’ engagement while 

maintaining manageable cognitive demands. Error bars represent standard 

errors. 

 
Table 6: Posttest and Retention Achievement Scores by Group 

Time Point Group N M SD SE Min Max 

Pretest VR 30 65 8 1.46 50 78 

 Control 30 64 9 1.64 48 79 

Posttest VR 30 82 7 1.28 70 95 

 Control 30 70 8 1.46 56 85 

Retention VR 30 80 6 1.10 68 92 

 Control 30 68 7 1.28 55 82 

 

Table 6 presents the mean achievement scores for the VR and control 

groups at three time points: pretest, posttest, and retention. The VR group 

demonstrates a substantial increase from pretest to posttest, which is largely 

maintained at the retention test, whereas the control group shows a smaller 

gain and a slight decline at retention. The table includes standard errors and 

ranges to indicate variability around the means. 

 

CONCLUSION 

 

The VR and control groups were comparable in terms of age, gender, 

prior VR experience, and gaming frequency. The mean age was 12.5 years 
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(SD = 1.2) for the VR group and 12.4 years (SD = 1.3) for the control group. 

Gender distribution was balanced in both groups (48.5% male, 51.5% 

female). Approximately one-third of participants reported prior VR 

experience, and gaming frequency was similar across groups. These results 

indicate no significant demographic differences between groups, supporting 

baseline equivalence prior to the intervention. 

 

The achievement test demonstrated high internal consistency, with a 

KR-20 of 0.87. Cronbach’s alpha values were 0.91 for the motivation scale, 

0.85 for the cognitive load scale, and 0.89 for the presence scale, indicating 

good to excellent reliability. These findings suggest that the instruments 

were consistent and suitable for measuring achievement, motivation, 

cognitive load, and sense of presence in VR and control conditions. 

 

At pretest, the VR group had a mean achievement score of 65 (SD = 

8), while the control group had a mean of 64 (SD = 9), indicating baseline 

equivalence. Posttest scores showed a notable increase for the VR group (M 

= 82, SD = 7) compared to the control group (M = 70, SD = 8). At the 

retention test, the VR group maintained higher scores (M = 80, SD = 6) than 

the control group (M = 68, SD = 7), suggesting that VR-based learning 

enhanced both immediate performance and longer-term retention. Standard 

errors ranged from 1.10 to 1.64, and minimum–maximum values indicate 

variability across participants. 

 

The VR group reported higher motivation (M = 4.3, SD = 0.5) than 

the control group (M = 3.8, SD = 0.6), indicating increased engagement 

during the intervention. For cognitive load, the VR group experienced 

slightly lower perceived cognitive load (M = 2.7, SD = 0.4) compared to the 

control group (M = 3.1, SD = 0.5). Standard errors ranged from 0.09 to 0.13, 

and observed score ranges suggest moderate variability. These results 

indicate that the VR-based intervention promoted motivation while 

maintaining manageable cognitive demands. 

 

An ANCOVA was conducted on posttest achievement scores, 

controlling for pretest performance and prior VR/gaming experience. Results 

indicated a significant effect of Group, F(1, 47) = 18.42, p < .001, η²_p = 

.282, showing that the VR group outperformed the control group after 

adjusting for covariates. Pretest achievement also had a significant effect, 

F(1, 47) = 34.57, p < .001, η²_p = .424, while prior VR/gaming experience 

was not significant, F(1, 47) = 2.13, p = .151, η²_p = .043. These results 

support the effectiveness of the VR-based intervention in improving 

academic achievement. 

 



104 

Overall, the findings indicate that the VR intervention led to higher 

achievement, better retention, and increased motivation compared to the 

control condition. Cognitive load remained at a manageable level, 

demonstrating that the VR experience enhanced engagement without 

overburdening participants. Baseline equivalence, reliable measures, and 

control for prior experience strengthen the validity of these results. 

 

DISCUSSION 

 

The findings of this study align with a growing body of research 

indicating that Virtual Reality (VR) can enhance student motivation and 

academic achievement while maintaining manageable cognitive load. 

Specifically, the VR group demonstrated higher motivation and achievement 

scores compared to the control group, with lower cognitive load ratings. 

These results corroborate recent studies highlighting the efficacy of VR in 

educational settings. 

For instance, a meta-analysis by Lin et al. (2024) found that VR 

interventions significantly improve learning outcomes, including motivation 

and achievement, across various educational levels. Similarly, research by 

Wei et al. (2025) emphasized the role of presence in VR environments, 

noting that a strong sense of presence can positively influence learning 

outcomes by enhancing engagement and reducing cognitive overload. This is 

consistent with our study's observation that the VR group maintained higher 

achievement scores with lower cognitive load. 

 However, it's important to consider that while VR can be beneficial, 

its effectiveness may vary depending on factors such as content complexity 

and individual learner differences. For example, a study by Parong and 

Mayer (2024) cautioned that immersive VR environments could lead to 

increased cognitive load if not carefully designed, potentially hindering 

learning. Therefore, instructional design should aim to balance immersion 

with cognitive demands to optimize learning outcomes. 

Additionally, the role of gamification in VR learning environments 

has been explored in recent research. A study by the International Journal of 

Braz and Del Pozo (2025) found that gamified VR experiences can enhance 

motivation and learning achievements, though they may also increase 

cognitive load. This suggests that integrating gamified elements into VR 

education requires careful consideration to ensure that the benefits outweigh 

any potential drawbacks. 

In conclusion, this study contributes to the growing evidence 

supporting the use of VR in education. While VR can enhance motivation 

and achievement, it is crucial to design VR experiences that manage 

cognitive load effectively to maximize learning outcomes. Future research 

should continue to explore optimal VR design strategies and consider 
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individual learner differences to further refine VR-based educational 

interventions. 
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