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Abstract: The utilization of renewable energy sources is becoming increasingly significant worldwide for
ensuring energy supply security and the sustainability of energy resources. State-provided incentives and the
technological and structural developments in the field of renewable energy production play a critical role in
shaping the overall progress of the sector. In this study, the effects of the support provided under the Renewable
Energy Support Mechanism (YEKDEM) in Tiirkiye on renewable energy production were analyzed using
Bayesian and classical regression methods with monthly data from the 2017-2024 period. In the model used
for the analysis, YEKDEM support payments were selected as the dependent variable, while the generation
volumes of biomass, solar, hydroelectric, geothermal, and wind energy, as well as unlicensed renewable
energy, were selected as independent variables. The data used in the study were compiled from the official
website of the Energy Market Regulatory Authority of Tiirkiye. In Bayesian regression analysis, the Markov
Chain Monte Carlo (MCMC) simulation technique was employed to estimate the probability distributions of
model parameters. Relationships between variables were analyzed within the Bayesian framework by
evaluating parameter estimates and uncertainty levels based on the posterior distributions obtained using the
WinBUGS software. In the study, the effects of biomass, hydroelectric, wind, and unlicensed renewable energy
sources on the YEKDEM dependent variable were found to be positive, while the effects of solar and
geothermal energy were found to be negative. The findings indicate that the support provided in the renewable
energy sector has a significant impact on energy production within this field. Within this context, considering
the role of support mechanisms in renewable energy in promoting sustainability and meeting energy demand,
it is believed that this study will contribute to the literature for policymakers and future research in the field.
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Oz: Yenilenebilir enerji kaynaklarnm kullanimi, kiiresel olgekte enerji arzinin giivenligi ve enerji
kaynaklarinin siirdiiriilebilirligi agisindan giderek daha fazla 6nem kazanmaktadir. Yenilenebilir enerji iiretimi
alaninda devletlerin sagladig1 destekler ile bu alandaki teknolojik ve yapisal gelismeler, siirecin
sekillenmesinde kritik bir rol oynamaktadir. Calismada, Tirkiye'de Yenilenebilir Enerji Kaynaklarini
Destekleme Mekanizmasi (YEKDEM) kapsaminda saglanan desteklerin yenilenebilir enerji iiretimi izerindeki
etkileri, 2017-2024 donemine ait aylik veriler kullanilarak Bayesyen ve Klasik Regresyon yontemleriyle analiz
edilmistir. Analizde kullanilan modelde YEKDEM destekleri bagimli degisken olarak, biyokiitle enerjisi,
giines enerjisi, hidroelektrik enerjisi, jeotermal enerji, riizgar enerjisi ve lisanssiz yenilenebilir enerji iiretim
miktarlar1 bagimsiz degisken olarak tercih edilmistir. Kullanilan veriler Tiirkiye Enerji Piyasast Denetleme
Kurumu resmi sitesinden derlenmistir. Bayesyen regresyon analizinde, model parametrelerinin olasilik
dagilimlarini tahmin etmek amaciyla Markov Zinciri Monte Carlo (MCMC) simiilasyon tekniginden
yararlanilmigtir.  WinBUGS programi kullanilarak elde edilen sonsal dagilimlar {izerinden model
parametrelerinin tahminleri ve belirsizlik diizeyleri degerlendirilerek degiskenler arasindaki iliskiler Bayesyen
yaklasim cergevesinde analiz edilmistir. Calismada bagimli degisken tizerinde biyokiitle, hidroelektrik, riizgar
ve lisanssiz yenilenebilir enerji kaynaklarinin etkisi pozitif yonlii olurken, giines enerjisi ve jeotermal enerjinin
etkisi negatif yonlii olarak bulunmustur. Elde edilen bulgular yenilenebilir enerji alaninda saglanan desteklerin
yenilenebilir enerji alaninda enerji iiretimini etkiledigi sonucuna varilmigtir. Bu kapsamda yenilenebilir
enerjide saglanan desteklerin enerji alaninda stirdiiriilebilirlik ve enerji arzin1 karsilama durumlar1 gz oniine
alindiginda politika yapicilara ve bu alanda yapilacak olan arastirmalara literatiir olarak katki saglayacagi
diistiniilmektedir.

Anahtar Kelimeler: Yenilenebilir Enerji, Siirdiiriilebilirlik, YEKDEM, Bayesyen Y 6ntem, Klasik Regresyon,
Tiirkiye
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Structured Abstract:

Renewable energy sources are gaining increasing global importance in ensuring energy supply
security, supporting environmental sustainability, and reducing dependence on fossil fuels. The Renewable
Energy Support Mechanism (YEKDEM), developed to support this process in Tiirkiye, plays a significant role
in promoting the increase in renewable energy production. The primary objective of this study is to statistically
analyze the impact of the support provided under the Renewable Energy Support Mechanism (YEKDEM) on
renewable energy production and to assess the predictability of this relationship.

Compared to the existing literature, the study demonstrates originality in terms of the statistical
methods employed. By going beyond classical methods and applying Bayesian statistical analyses, the
accuracy and reliability of the results are enhanced. Additionally, the use of a high-frequency data set provides
the opportunity to analyze the effects of support policies on production, including short-term fluctuations.
Within the scope of the literature review, it is observed that the relationships between renewable energy
consumption and variables such as economic growth, environmental quality, import rates, and public incentives
are frequently examined at both national and international levels. In this context, the study provides a new
contribution to the literature by analyzing the effects of renewable energy supports on production outputs in
the case of Tiirkiye. In particular, the consistency of the results obtained in studies such as Nicolini and
Massimo (2017), Berksoy and Akbas Akdogan (2018), Yal¢mer and Ozcan (2021), and Damar and Yildirim
(2023) reinforces the reliability of the findings of this study.

In the study, both the classical multiple regression method and the Bayesian multiple regression
method were applied using monthly data from Tiirkiye covering the period between 2017 and 2024. In the
classical method, the analysis was conducted using the SPSS software, while in the Bayesian method, the
WinBUGS software was employed. In the model, the amount of support provided under YEKDEM was used
as the dependent variable, while the amounts of biomass energy, solar energy, hydroelectric energy, geothermal
energy, wind energy, and unlicensed renewable energy production were considered as independent variables.

According to the findings, biomass, hydroelectric, wind, and unlicensed production sources have
positive and statistically significant effects on YEKDEM support. In contrast, increases in solar and geothermal
energy production were found to have negative effects on the level of support. The consistency of the results
from both Bayesian and classical analyses is explained by the use of non-informative prior distributions and
the high reliability of the model. In the Bayesian analysis, after 1,500,000 iterations performed using the
Markov Chain Monte Carlo (MCMC) technique, the model’s convergence and stationarity were achieved, and
the obtained results reinforced the validity of the model. In the study, the adjusted R? value was calculated as
96%, indicating that the independent variables have a high explanatory power on the dependent variable. The
significance levels of the parameter estimates were found to be below the 5% significance level for all variables
except wind energy. Holding all other variables constant, a one-unit increase in the BY variable results in a
2.300-unit increase in YEKDEM. Similarly, a one-unit increase in the HD variable is associated with a 0.179-
unit increase in YEKDEM; a one-unit increase in the RZ variable corresponds to a 0.062-unit increase; and a
one-unit increase in the LS variable corresponds to a 0.092-unit increase in YEKDEM. In contrast, a one-unit
increase in the GN variable leads to a 0.123-unit decrease in YEKDEM, while a one-unit increase in the JT
variable results in a 1.226-unit decrease in YEKDEM. This indicates that the variables included in the model
are determinant factors in the support mechanism. The analysis results provide important insights into
understanding the impact of energy support policies on energy production. According to the findings, support
can be increased by promoting resources such as biomass and hydroelectric energy, whereas the support
structures for solar and geothermal energy resources need to be reassessed. In particular, due to the high
installation costs and technical limitations of geothermal energy production, the impact of the support is
observed to be negative.

In conclusion, the data obtained from the study reveal that YEKDEM support has a statistically
significant impact on renewable energy production. It is understood that the support exhibits different effects
according to energy types; therefore, it is recommended that support policies be differentiated based on the
type of energy. Furthermore, through comprehensive modeling using both classical and Bayesian analysis
methods, the relationship between support policies and production has been strongly demonstrated. In future
studies, the installation costs of renewable energy investments, their regional distributions, and long-term
sustainability effects can be analyzed in detail. Additionally, the effects of public-private sector partnerships
on support mechanisms can also be addressed as a separate research topic. In this context, the study provides
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results that are not only academic but also serve as guidance for policymakers in the formulation of energy
policies.

Keywords: Renewable Energy, Sustainability, YEKDEM, Bayesian Method, Classical Regression,
Tiirkiye

Slie ¥ (e 2l il dalain¥) ae sy dilall Clalae) el laca 8 3 Fie dsalle dsanl saaaial) Al jalias CaniSs
saxaial) ABlall aes Al Caaliy (5 8a) 28 e (YEKDEM)e 328 8 g 1553 (LS 53 8 dalaall 038 acal Wy o ghai o3 il
5208kl 48Ual) aea 41 jUa) 8 adiall el il Slan) Jilat o) pa) 8 ) 5l o2g] st 1) Caagl Jidiys saaaiall Z8Lall £ saly
(YEKDEM) 28Mall 03¢ 35l 43S0 (530 a5 c2nvial) A8al) £ e,

Gl Holas IS ey Aeadiall dlas) cullul) Cua e Alal Aulall elad el il ae 4 il
23 Alle by e gane aladind gy clld ) ABLiaYly oeilil) 48 55 g 5 483 3y e oy ey 3l Aplean ) coOLlaill ok s 1.GSIS)
O Bl o Jaa oF el Gl paiad ) 8 JaY) 5 paeal LB Gl Ly Y e acall cliban B Jalasl dea jal)
L_A:; BB Jdy u..:)éi PP )ﬂ\};.“} Al i) Y ara Al Basa g &LﬁJLAﬁY\ saill Jia Gl jaxiag saaatall d8Uall lDlgti
Gla e o saraidl ddall aca HUT Jilas A (e SilaaYl (s® B Aaaluse A jall and (3laall 138 Ay il g Sida sl Cppamall
Jio Sl 53 8 L) Jia il 5 A il 3Ll 08 cpa pomdll 4a g e 5 LS 5 Al 8 #L8Y) Nicolini s Massimo (2017)¢ s
Berksoy s Akbas Akdogan (2018)« 5 Yalciner s Ozcan (2021)¢ s Damar 5 Yildirim (2023) s38 i 48 i e ja
Al

o Ay e by ahasiuly %;ft_.m daaiall lasiVl AGy Hh 5 KIS 2aaall JlaaiVI 4G jla e JS Guadad &3 cAd jall oda A

el alatinly Jalail 5 al ¢ SaudISI zgiall 3202452017 oo e byl e LS 5 SPSSe ali s p23iul Ly WinBUGS
by ) 3 asiall acall laia axadiul oz dsaill L35 s 3 meiall & YEKDEM A8Uall ) cilpeS die] o eaali ysiaS
i aiia Tuad yall yue Baaaciall ABUal) 5 -y )l Adla g cdgua ;Y1 351l A8UYI 5 il 5 5eSI) 28Ul 5 ¢daadil] Z8UY) 5 ¢y saal) ALY (4
AV @l 5 dlag) @l Ll (ad el pe LY 5 bl A8 5 dila 5 eI AUl 5 4 gaal) A8l jalean ()l (il

b ae2 e &ilas) YEKDEM. dabes <l 55 L G Y1 4 ) jald) 48U 5 dadll 48U #L55) 8 culoby 30 of cps (Jiial) 3
Ladle]) e Alpue Glay )58 aladind () SIS dalaill g (o 3l dalaill (e IS (e Baaiasall i) (3Ll (5 Ja 5 aeall (5 s o
SIS g oS Hle Aludis 8 aladiiy ) S5 1,500,000 s} 2 g bl Qilaill (85 73 seill Adlall 38 6 5all 5 (MCMOC)¢ &
Lo lan 25 Al all 38 (8 23 saill A Lgale J el a3 30 il &) e 5 elig 2 gl o U (Baia R2 96 Aty Alaedll/ ¢

830 (a5 Al AV Gl puial) was i) e 5 #Ll) A8 el Gl i) maeal 75 &L Alasy) YA (5 s (e S8
paiall Asaalg3am 5 liiey BY (832552,300 Jlier 325 ) YEKDEM.

el g saal g Bas g laiay 3l 3 s 5 cJiadly HD (8335 0.179 Jlaiag 334 5 YEKDEM Jhes 32 3l Jas 55 5 ¢
ol (A 3aalgdas g RZ uaiall (8 8asl 5 8as 5 jladey 834 1 Jasi i ¢83n 5 0.062 ey 534 30 LS (A 8355 0.092 laiay 33l 30
YEKDEM. siall (8 83al 5 83a 5 j)aiar 8L 0 (5358 «i8all (& GN (33250123 Jhiay (=lisdl ) YEKDEMe 255 L
il saslg san g e 3Ll JT A sas s 1.226 e (alisi) ) YEKDEM. (8 s ad) @l il of ) lly s
OSa ogeliall 8 5 5 A8 #15) e 38Ul ae o il 8 agdl g (o5 Jilall il a5 s el A1 3 denla ol s Jiad 23 sl
AUl 3 ) ey Aalall acall JSUa anis Bale) Cpny Cpn (8 eile 5 eI A8l 5 4y gl ALY e 0 ) g0 maandi JYA e acall 35
Lo Y Ayl pall A8l Uy Al 2 gl 5 uS ) S g L 5Y 1505 ¢ peadll dn 5 o 5 A )1 A ) jall ALl 5 dpadllc
ol acall s of Jas )

e ol A ol (e daliiial) bl CadSS (Als s YEKDEM (s s aaaiall &8l zU5) e ddbas) AV 55 ilial
Oe el e s dle Al ¢ g e 2l acall Gl g i e s) llil g ¢dilall o) Y B85 Al <l i jedad acall of a sheall
s s U Y1 aeall cilulaw (A8l U & e )y ASaudISH Jdatll Gl (e IS aladily dlelall dsdall S8
Jraily JaY) Al la Aalaiat) BT 5 daaliy) Lilay 3 53 g caaaial) dUall cl jlaiind a5 Call&s Jalas (Kay dulidiosall el ol
Glall 138 8y Juaiia Jing g g saS acall il e Galaldl g aladl e Uaill (g <lS) ) cl 58l J sl Wl oSy celld ) diLay
Alall s A8l 8 lubundl aibial cilal ) Al Wyl a5 Uy e paa\SH g il Al jall a0,

Jalaiy) csaaaiall AdUal) dualidal) clalgl)
YEKDEMe LS 5 ¢ Saud&l) lani¥) ¢s bl zgial)

Turkish Studies — Economics, Finance, Politics 21(O1)



The Relationship Between Renewable Energy Subsidies and Energy Production... 5

Résumé Structuré:

Les sources d'énergie renouvelables revétent une importance croissante a l'échelle mondiale pour
garantir la sécurité de I'approvisionnement énergétique, favoriser la durabilité environnementale et réduire la
dépendance vis-a-vis des combustibles fossiles. Le mécanisme de soutien aux énergies renouvelables
(YEKDEM), mis en place pour accompagner ce processus en Turquie, joue un réle significatif dans la
promotion de I’augmentation de la production d’énergies renouvelables. L’objectif principal de cette étude est
d’analyser statistiquement I’impact du soutien fourni dans le cadre du mécanisme de soutien aux énergies
renouvelables (YEKDEM) sur la production d’énergies renouvelables et d’évaluer la prévisibilité de cette
relation.

Par rapport a la littérature existante, cette étude se distingue par 1’originalité des méthodes statistiques
utilisées. En allant au-dela des méthodes classiques et en recourant a des analyses statistiques bayésiennes, la
précision et la fiabilité des résultats sont renforcées. De plus, 1’utilisation d’un ensemble de données a haute
fréquence permet d’analyser les effets des politiques de soutien sur la production, y compris les fluctuations a
court terme. Dans le cadre de la revue de la littérature, on constate que les relations entre la consommation
d’énergies renouvelables et des variables telles que la croissance économique, la qualité de 1’environnement,
les taux d’importation et les incitations publiques sont fréquemment examinées tant au niveau national
qu’international. Dans ce contexte, la présente étude apporte une nouvelle contribution a la littérature en
analysant les effets des aides en faveur des énergies renouvelables sur les volumes de production dans le cas
de la Turquie. En particulier, la cohérence des résultats obtenus dans des études telles que celles de Nicolini et
Massimo (2017), Berksoy et Akbas Akdogan (2018), Yal¢iner et Ozcan (2021), ainsi que Damar et Yildirim
(2023) renforce la fiabilité des conclusions de la présente étude.

Dans le cadre de cette étude, la méthode classique de régression multiple et la méthode bayésienne de
régression multiple ont toutes deux été appliquées a partir de données mensuelles provenant de la Turquie et
couvrant la période comprise entre 2017 et 2024. Dans le cadre de la méthode classique, 1’analyse a été réalisée
a I’aide du logiciel SPSS, tandis que pour la méthode bayésienne, c’est le logiciel WinBUGS qui a été utilisé.
Dans le modele, le montant de 1’aide octroyée au titre du programme YEKDEM a été utilisé comme variable
dépendante, tandis que les volumes de production d’énergie issue de la biomasse, de I’énergie solaire, de
I’énergie hydroélectrique, de 1’énergie géothermique, de 1’énergie éolienne et des énergies renouvelables non
soumises a licence ont ét¢ considérés comme des variables indépendantes.

D’aprés les résultats, la biomasse, I’hydroélectricité, 1’énergie éolienne et la production non soumise
a licence ont des effets positifs et statistiquement significatifs sur le soutien au titre du YEKDEM. En revanche,
il a été constaté que les augmentations de la production d’énergie solaire et géothermique avaient des effets
négatifs sur le niveau de soutien. La cohérence des résultats issus tant de I’analyse bayésienne que de I’analyse
classique s’explique par I'utilisation de distributions a priori non informatives et par la grande fiabilité¢ du
modéle. Dans I’analyse bayésienne, aprés 1 500 000 itérations réalisées a 1’aide de la technique des chaines de
Markov Monte Carlo (MCMC), la convergence et la stationnarité du modeéle ont été atteintes, et les résultats
obtenus ont renforcé la validité du modele. Dans cette étude, la valeur du R? ajusté a été calculée a 96 %, ce
qui indique que les variables indépendantes possédent un fort pouvoir explicatif sur la variable dépendante.
Les niveaux de signification des estimations des parameétres se sont avérés inférieurs au seuil de 5 % pour
toutes les variables, a I’exception de I’énergie €olienne. Toutes les autres variables étant maintenues constantes,
une augmentation d’une unité de la variable BY entraine une augmentation de 2,300 unités de YEKDEM.

De méme, une augmentation d’une unité de la variable HD est associée a une augmentation de 0,179
unité de YEKDEM ; une augmentation d’une unité de la variable RZ correspond a une augmentation de 0,062
unité ; et une augmentation d’une unité de la variable LS correspond a une augmentation de 0,092 unité de
YEKDEM. En revanche, une augmentation d’une unité de la variable GN entraine une diminution de 0,123
unité de YEKDEM, tandis qu’une augmentation d’une unité de la variable JT se traduit par une diminution de
1,226 unité¢ de YEKDEM. Cela indique que les variables incluses dans le modele sont des facteurs déterminants
du mécanisme de soutien. Les résultats de ’analyse fournissent des informations importantes pour comprendre
I’impact des politiques de soutien énergétique sur la production d’énergie. D’apres ces résultats, le soutien peut
étre renforcé en favorisant des ressources telles que la biomasse et 1’énergie hydroélectrique, tandis que les
structures de soutien aux ressources énergétiques solaires et géothermiques doivent étre réévaluées. En
particulier, en raison des cotts d’installation élevés et des contraintes techniques liées a la production d’énergie
géothermique, I’impact du soutien s’avere négatif.
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En conclusion, les données issues de 1’étude révelent que le soutien YEKDEM a un impact
statistiquement significatif sur la production d’énergie renouvelable. Il apparait que ce soutien produit des
effets différents selon les types d’énergie ; il est donc recommand¢ de différencier les politiques de soutien en
fonction du type d’énergie. De plus, grace a une modélisation exhaustive utilisant a la fois des méthodes
d’analyse classiques et bayésiennes, la relation entre les politiques de soutien et la production a été clairement
démontrée. Dans le cadre d’études futures, les colits d’installation des investissements dans les énergies
renouvelables, leur répartition régionale et leurs effets sur la durabilité a long terme pourront étre analysés en
détail. Par ailleurs, les effets des partenariats public-privé sur les mécanismes de soutien pourraient également
faire I’objet d’un sujet de recherche distinct. Dans ce contexte, I’étude fournit des résultats qui ne sont pas
seulement d’ordre académique, mais qui servent également de lignes directrices aux décideurs politiques dans
1’¢élaboration des politiques énergétiques.

Mots-clés: FEnergies renouvelables, Durabilit¢, YEKDEM, Méthode bayésienne, Régression
classique, Turquie

Resumen Estructurado:

Las fuentes de energia renovable cobran una importancia global cada vez mayor para garantizar la
seguridad del suministro energético, favorecer la sostenibilidad ambiental y reducir la dependencia de los
combustibles fosiles. E1 Mecanismo de Apoyo a las Energias Renovables (YEKDEM), disefiado para impulsar
este proceso en Tiirkiye, desempeiia un papel destacado en el aumento de la generacion renovable. El objetivo
principal de este estudio es analizar estadisticamente el efecto del apoyo otorgado en el marco del YEKDEM
sobre la produccion de energia renovable y evaluar la capacidad predictiva de dicha relacion.

Frente a la literatura existente, el estudio aporta originalidad en los métodos estadisticos empleados.
Al ir mas alla de los enfoques clasicos y aplicar anlisis bayesianos, se mejora la precision y la fiabilidad de
los resultados. Asimismo, el uso de datos de alta frecuencia permite examinar los efectos de las politicas de
apoyo sobre la produccion, incluidas las fluctuaciones de corto plazo. La revision bibliografica muestra que,
tanto en el ambito nacional como en el internacional, se estudian con frecuencia las relaciones entre el consumo
de energia renovable y variables como el crecimiento econémico, la calidad ambiental, las tasas de importacion
y los incentivos publicos. En este marco, el trabajo ofrece una contribucion novedosa al analizar los efectos
del apoyo a las renovables sobre los resultados de produccion en el caso de Tiirkiye. En particular, la coherencia
de los resultados con los de estudios como los de Nicolini y Massimo (2017), Berksoy y Akbas Akdogan
(2018), Yalginer y Ozcan (2021) y Damar y Yildirim (2023) refuerza la fiabilidad de los hallazgos.

En el estudio se aplicaron tanto la regresion multiple clasica como la regresion multiple bayesiana,
con datos mensuales de Tirkiye correspondientes al periodo 2017-2024. El analisis clasico se realizo con el
programa SPSS y el bayesiano con WinBUGS. En el modelo, el monto del apoyo otorgado bajo el YEKDEM
se utiliz6 como variable dependiente, mientras que las cantidades de energia de biomasa, solar, hidroeléctrica,
geotérmica y edlica, asi como la produccion renovable sin licencia, se consideraron variables independientes.

Segtin los resultados, las fuentes de biomasa, hidroeléctrica, edlica y de produccion sin licencia tienen
efectos positivos y estadisticamente significativos sobre el apoyo del YEKDEM. En cambio, los aumentos en
la produccion solar y geotérmica mostraron efectos negativos sobre el nivel de apoyo. La coincidencia entre
los resultados bayesianos y los clasicos se explica por el uso de distribuciones a priori no informativas y por la
alta fiabilidad del modelo. En el analisis bayesiano, tras 1 500 000 iteraciones mediante la técnica de Monte
Carlo basada en cadenas de Markov (MCMC), se alcanzaron la convergencia y la estacionariedad del modelo,
lo que respalda su validez. El R? ajustado fue del 96 %, lo que indica que las variables independientes tienen
un elevado poder explicativo sobre la variable dependiente. Los niveles de significacion de las estimaciones
de los pardmetros resultaron inferiores al 5 % en todas las variables, salvo en la energia edlica. Manteniendo
constantes las demas variables, un aumento de una unidad en BY supone un incremento de 2,300 unidades en
el YEKDEM. De igual modo, un aumento de una unidad en HD se asocia con un incremento de 0,179 unidades;
en RZ, conuno de 0,062; y en LS, con uno de 0,092. Por el contrario, un aumento de una unidad en GN provoca
una disminucion de 0,123 unidades en el YEKDEM, y en JT, una disminucion de 1,226 unidades. Ello indica
que las variables incluidas en el modelo son factores determinantes del mecanismo de apoyo.
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Los resultados aportan elementos valiosos para comprender el efecto de las politicas de apoyo
energético sobre la produccion. De acuerdo con los hallazgos, el apoyo puede aumentarse mediante el fomento
de fuentes como la biomasa y la hidroeléctrica, mientras que las estructuras de apoyo a la energia solar y
geotérmica requieren una revision. En particular, debido a los elevados costos de instalacion y a las limitaciones
técnicas de la generacion geotérmica, el efecto del apoyo resulta negativo.

En conclusion, los datos obtenidos muestran que el apoyo del YEKDEM tiene un efecto
estadisticamente significativo sobre la produccion de energia renovable. Dado que el apoyo produce efectos
distintos segun el tipo de energia, se recomienda diferenciar las politicas de apoyo en funcion de la fuente.
Ademas, mediante una modelizacion integral con métodos clasicos y bayesianos, se ha evidenciado con solidez
la relacion entre las politicas de apoyo y la produccion. En futuras investigaciones podrian analizarse en detalle
los costos de instalacion de las inversiones renovables, su distribucion regional y sus efectos de sostenibilidad
a largo plazo. Asimismo, el papel de las alianzas publico-privadas en los mecanismos de apoyo podria
abordarse como un tema de investigacion independiente. En este sentido, el estudio ofrece resultados que no
solo tienen valor académico, sino que también sirven de orientacion para quienes formulan las politicas
energéticas.

Palabras clave: Energia renovable, sostenibilidad, YEKDEM, método bayesiano, regresion clasica,
Tiirkiye
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CrpykrypupoBanHoe Pe3iome:

Bo300HOBNIsIEMBIC HCTOYHUKH SHEPTHH PHOOPETAIOT BCe OOJbIIee 3HAUCHHE B MUPE C TOUKH 3PECHUS
obecriedeHHsT PHEPTreTHYSCKOW Oe30IMacHOCTH, CONEHCTBHS HSKOJIOTHUSCKOW YCTOWIMBOCTH W CHIDKCHHUS
3aBHCHMOCTH OT MCKOMAeMOTO TOIUIMBA. MeXaHu3M MOAIep KU Bo300HOBIsIeMoit sHepretiku (YEKDEM),
pa3paboTaHHBIA IS COACHCTBIS ATOMY Tporieccy B TypIiu, UTpaeT BaKHYIO POJIb B CTUMYJIHPOBAHUH POCTa
MPOU3BOJICTBA DHEPTUU K3 BO30OHOBISIEMBIX HMCTOYHHKOB. OCHOBHAs II€Jb JAHHOTO HCCIICAOBaHHS
3aKJII0YAeTCs B CTAaTUCTHUUECKOM aHalIM3e BIMSHUS TMOAJNEPIKKH, MPEAOCTaBIsAeMON B paMkax MexaHu3Ma
noanepxku BozoOHoBisiemoit sHepretuku (YEKDEM), Ha mpou3BOACTBO 3HEPrHH M3 BO30OHOBIISEMBIX
HMCTOYHUKOB, a TAKXKE B OLICHKE MPEACKa3yeMOCTH 3TOH B3aUMOCBSI3H.

Ilo cpaBHeHMIO C CYLIECTBYIOUIEW JIUTEpaTypod JTaHHOE HCCIEJOBAaHUE  OTJIMYAETCS
OPUTHHAIBHOCTBIO C TOUKH 3PEHUS UCTIOJB3YEMBIX CTATUCTHUECKUX METOI0B. BBIX0/ 32 paMKH KJIaCCUUECKHUX
METOZOB W NpPUMCHEHHE O0alleCOBCKOTO CTATHCTUYECKOTO AaHalHM3a IIO3BOJISIOT MOBBICHTH TOYHOCTH U
JIOCTOBEPHOCTh pe3yibTaToB. KpoMe TOro, HCHoibh30BaHHE HAa0Opa BBICOKOYACTOTHBIX IAHHBIX JaeT
BO3MOXKHOCTh IPOaHAIN3UPOBATh BIMSHUE IIONUTHKH TOINEPKKA Ha OOBEMBI IPOW3BOACTBA, BKIFOYAs
KpaTKOCpO4YHBIE KojeOaHus. B pamkax o030pa IMTepaTypbl OTMEYAeTCs, YTO B3aMMOCBI3H MEXIY
notpeOiieHueM BO300OHOBISIEMOH 3HEPTHMH W TAKHUMHU NEPEMEHHBIMHU, KaK 3KOHOMHYECKHH pPOCT, Ka4eCTBO
OKpYy’Kalomied cpenpl, 00beM WMIIOpPTA W TOCYJAapCTBEHHBIC CTUMYJBI, YacTO HCCIEIyIOTCS KaK Ha
HAI[MOHAJILHOM, TaK M Ha MEXIYHApOJHOM YPOBHsIX. B 3TOM KOHTEKCTE TaHHOE MCCIIeIOBaHNE BHOCUT HOBBIN
BKJIaJ] B HAYYHYIO JUTEpaTypy, aHAIM3HUPYS BIUSHUE Mep MOAJEPKKH BO30OHOBISIEMOW PHEPTeTUKH Ha
00beMbI MPOU3BOICTBA Ha mpuMepe Typruu. B uacTHOCTH, COTIacOBaHHOCTh PE3yJIbTATOB, MOTYYCHHBIX B
TaKHAX HMCCIIE0BaHUsAX, Kak pabotel Hukomuuun u Maccumo (2017), Bepkcost u Axbamra Axgorana (2018),
Smaunepa n Oskana (2021), a taxke Jamapa u Wbuimsipsiva (2023), yKpemiseT T0CTOBEPHOCTH BBIBOIOB
HACTOSIIIETO UCCIIEIOBAHUS.

B pamkax uccnemoBaHus OBLTH MPUMEHEHBI KaK KIIACCHYECKHN METOJT MHOKECTBECHHOW PErpeCcCHH,
Tak U 0aifleCOBCKHI METO MHOKECTBECHHOM PErpecCHH C MCIIOIB30BAHUEM MECSYHBIX TAaHHBIX Mo Typrmm 3a
nepuor ¢ 2017 no 2024 rox. IIpu ucnonp30BaHUU KIACCUYECKOr0 METO/a aHaJIu3 MPOBOJWICS C MOMOIIBIO
nporpaMMHOT0 oOectieueHust SPSS, a mpu nmpuMeHeHnH 60aiieCOBCKOTO METO/Ia — C MMOMOIIBIO IPOTPaMMHOTO
obecnieuernss WinBUGS. B Mmozneny B kKauecTBe 3aBUCUMON NIEPEMEHHOM UCTIOIB30BAaJICS 00BEM ITOIICPIKKH,
npegocrasisiemMoi B pamkax mnporpammbl YEKDEM, a B KkauecTBe HE3aBUCHUMBIX I€PEMEHHBIX
paccMaTpuBaiIiCh OO0BEMBI MPOU3BOJCTBA JHEPTUU M3 OMOMACCHI, COJIHEYHOW OSHEPTHUH, THUAPOIHEPTHUH,
TeOTEPMATLHOM SHEPTUH, BETPOBOI SHEPTUU M HETUIICH3UPYEMBIX BO30OHOBIISIEMBIX HCTOYHUKOB DHEPTHH.

CornacHO TIONlydYeHHBIM pe3ysbTaraM, Owomacca, THAPOIHEPIHsA, BETPOBas DSHEPTUs U
HENTUIICH3NPOBAHHBIE MCTOYHHUKH ITPOM3BOJICTBA OKA3BIBAIOT IOJIOXKHUTEIFHOE M CTATHCTHYECKH 3HAUYNMOE
BIIMSIHHE Ha pa3Mep HOAJEpKKH B pamkax nporpammsl Y EKDEM. Hanpotus, 05110 yCTaHOBIIEHO, UTO POCT
MPOU3BOJCTBA COJIHEUHOM M TeOTEepMaJbHOW JHEPIUU OKAa3bIBACT OTPULATEIBHOE BIIMSHHE HA YpPOBEHBb
noziep>kkn. CornacoBaHHOCTh PE3YJIbTaToOB Kak 0ailecOBCKOro, Tak M KIIACCHYECKOTO aHAIN30B 00BSCHSIETCS
UCIIOJIb30BAaHUEM HEMH(OPMATHBHBIX alPHOPHBIX pacIpeAeieHN M BBHICOKOW HAJEKHOCTBIO MoJenu. B
OaitecoBckoM aHanm3ze nociie 1 500 000 urepanuii, BEITOIHEHHBIX ¢ UCIIOJIb30BaHHEM MeTo1a ieri MapkoBa-
Monte-Kapio (MCMC), Obiia JOCTHIHYTa CXOJMMOCTh M CTallMOHAPHOCTH MOJICNH, a IOJy4YeHHbIC
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pe3ynbTaThl MOATBEPAMWIN €€ JOCTOBEPHOCTh. B paMKax mccieqoBaHMs CKOPPEKTHPOBAaHHOE 3HaucHHEe R?
cocTaBmIo 96 %, 4TO yKa3bIBacT Ha BBHICOKYIO OOBSCHSIONLYIO CIIOCOOHOCTh HE3aBHCHMBIX NEPEMEHHBIX B
OTHOLICHUH 3aBUCUMOM IEPEMEHHOW. YPOBHM 3HAYUMOCTU OLEHOK MapaMeTpPOB OKa3allUCh HUXKE S-
MPOLIEHTHOTO YPOBHS 3HAYMMOCTH ISl BCEX IIEPEMEHHBIX, 32 HCKIIOYEHHEM BETpOBOH sHepruu. Ilpm
MIOCTOSIHHBIX 3HAYCHUSX BCEX OCTAJbHBIX IIEPEMEHHBIX YBENWYEHHE INepeMeHHOil BY Ha onmHy eanHmIy
npuBouT K yBenunueHuo YEKDEM na 2,300 equnun.

Amnajorn4nsIM 00pazoM, yBenuueHue nepemenHoil HD Ha olHy euHMIly CBSI3aHO C YBEIMUCHHUEM
YEKDEM Ha 0,179 enunuiisl; yBenudyeHue nepeMeHHoil RZ Ha oHy €AMHUIYy COOTBETCTBYET YBEIMUEHUIO
Ha 0,062 enuHUIIBL; a yBelnUYeHUE TepeMeHHo LS Ha oy equHuIly cooTBeTCTBYeT yBenudeHnuo Y EKDEM
Ha 0,092 enunuusl. Hanportus, yBennueHnue nepeMeHHoi GN Ha OfHY €IUHHILy MPUBOAMUT K CHHKECHUIO
YEKDEM Ha 0,123 enunuipsl, B TO BpeMsl Kak yBeluueHue nepeMeHHoi JT Ha oAHy eIWHUIly MPUBOJUT K
cHikenno YEKDEM Ha 1,226 equnuipsl. 9To yka3bBaeT Ha TO, YTO NIEPEMEHHBIE, BKIIIOYEHHBIE B MOJEIb,
ABJISIFOTCSL ONPEACIIIONMMHU (pakTOpaMu B MEXaHU3ME IOANCPKKH. Pe3ynbTaThl aHanmM3a NAlOT BakKHbBIC
CBEJICHUS JUTS TIOHUMAHNUS BIMSHUS MTOJTUTHKH MOAICPKKH SHEPTETHKH Ha PON3BOJICTBO SHEepruu. CormacHo
MIOJTyYSHHBIM JIAaHHBIM, TTOJICPKKY MOXKHO YBEIHUIHTH 3a CUET MPOABIKEHHS TAKHX PECYpCOB, Kak OnoMacca
Y TUZIPO3HEPTHsl, TOTAA KaK CTPYKTYPBI HOAICPKKH IS COTHEYHON M Te0TepMabHOM SHEPTUH HEOOXOAUMO
HNepecMOTpeTs. B wacTHOCTH, U3-3a BBICOKHMX 3aTpaT Ha YCTAHOBKY M TEXHHYECKHX OrPaHUYEHUN
MPOU3BOJCTBA FE€OTEPMAIIbHON SHEPTUH BIUSHHUE NOAAEPKKU OKa3bIBACTCS OTPULATEIILHBIM.

B 3akmroueHue, naHHBIE, TOJIyYEHHbIE B XOJ€ MCCIEIOBaHHUs, IOKa3bIBalOT, UYTO MOJAEpIKKa
YEKDEM oka3bIBacT CTaTHCTUYCCKH 3HAYMMOE BIHSHHE Ha TMPOU3BOACTBO BO30OHOBIIICMOW SHEPTHU.
[ToHsATHO, YTO MOAJIEPKKA OKAa3bIBA€T Pa3IMUYHOE BO3/CICTBHE B 3aBUCHMOCTU OT BHJAA DHEPTUU; MOITOMY
pexoMenayercs audGepeHInpoBaTh MOJUTHKY HOIICPKKA B 3aBUCUMOCTH OT BHIa 3Hepruu. Kpome Toro,
MOCPEJICTBOM KOMIUIEKCHOTO MOJEIMPOBAHUS C HCIOIb30BaHHEM KaK KJIACCHUYECKHX, TaK U OalecOBCKUX
METOZOB aHaNH3a OblIa YOSIUTEIbHO MPOJAEMOHCTPUPOBAHA B3aUMOCBS3h MEXITY MOJIUTHKOHN MOIACPKKH U
o0BeMaMu TPOM3BOJACTBA. B Oyaymmx HCCIETOBAHHUAX MOXKHO JETANFHO MPOAHAIM3UPOBATH 3aTpaThl Ha
YCTaHOBKY OOBEKTOB BO30OHOBIIIEMON SHEPTeTUKH, WX PETHOHAIBHOE pPacHpelefiCHHe M JOITOCPOYHEIC
MOCJEACTBUS Ul YCTOMUMBOro pazButusa. Kpome Toro, BIMsSHUE MapTHEPCTB MEXKIAY T'OCYNApPCTBEHHBIM U
YaCTHBIM CEKTOpPaMM Ha MEXaHU3MbI MOAJEPKKH TaKKe MOXKET CTaTh OTAEIbHOW TeMOH uccienoBaHus. B
9TOM KOHTEKCTE€ JaHHO€ HCCIEJOBAaHUE MPEAOCTABISIET pPE3yJIbTaThl, KOTOPBIE HOCSIT HE TOJIbKO
aKaJIeMUYeCKHil XapakTep, HO U CIy)KaT OPUEHTHUPOM [UIsl JIMI, OTBETCTBEHHBIX 3a pa3pabOTKy
SHEPIreTHYECKOUN MOJTUTUKH.

KutioueBble ¢j10Ba: BO30OHOBIIsIEMbIE HICTOYHUKH SHEPTHH, ycToWYnBOCTh, Y EKDEM, GaiiecoBckuit
METOJ], Kiaccuueckas perpeccusi, Typuus

TRfod IRIR:
ot el GRem AT &7, yafaruia fRR &1 guda &7, SR sfiaren $e9 R fkar &0
B T TalepRuii Sl id Ifid TR W dd! g3 Heddl Uk B IR

T B 39 Uferan &1 9alH a3 & fore fas Ria Tdtexufia Soif 9w= 3 (YEKDEM), Tdiaofa
ol Idre | gfa &) Ferar 37 § Tgayuf YAt Aurar 81 39 sierad &1 muflie Igxg Adieroiy
Solt gAH &3 (YEKDEM) & dgd U fart Tt guef & Tdteufia Suif Sdred R UHTg &1 Iiersa
IR0 BT SR T Taiel P YA & BT ATHTH BT 8 1

ANeT e Bt g H, I8 i Fafo gifereta aiie! & Ama | Mifdedr el srar
8| AR Rl F M dgax R dREH Tiegeta fazawolt &1 ar] web, aRomd! &t gélewdr 3R
fye=itorar 5¢ St 81 39 Sifafed, S=-3mgfy St de &1 IuaT Iare- R gaef ifaal & gurat &1
IR0 B HT 3R USH HRT &, R Sredapiferes Iar-Tgrd vt wnfire ¢ | Infecy Teten & SR &,
Tg 31 T § & Adierufia St @ud SR e faer, uafarufi uram, Simard &, 3tk rdui—e
TieTeHl o =R & e Haiell 31 o ST SR SIRf I Wl R o9 1 oIl 31 39 Ha 7, 7%
ST D! b AT H IdTe URUTH TR TAHRUTT 300 FgTadT & YHTal BT A=y Hre Wi o
TS 791 A Yo Rl gl Ry &u I, FApifer iR AR (2017), Ia9TT 3R T MBS

www.turkishstudies.net/economy



10 Mulla Veli Ablay - Demet Dénmez
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Yapilandirilmis Ozet:

Yenilenebilir enerji kaynaklari, enerji arz giivenliginin saglanmasi, c¢evresel siirdiiriilebilirligin
desteklenmesi ve fosil yakitlara bagimliligin azaltilmasi acgisindan kiiresel 6lgekte giderek daha fazla 6nem
kazanmaktadir. Tirkiye'de bu siireci desteklemek amaciyla gelistirilen Yenilenebilir Enerji Kaynaklar
Destekleme Mekanizmast (YEKDEM), yenilenebilir enerji iiretimindeki artisin tegvik edilmesinde 6nemli bir
rol oynamaktadir. Bu caligmanin temel amaci, Yenilenebilir Enerji Kaynaklari Destekleme Mekanizmasi
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(YEKDEM) kapsaminda saglanan desteklerin yenilenebilir enerji liretimi tizerindeki etkisini istatistiksel olarak
analiz etmek ve bu iliskinin 6ngoriilebilirligini degerlendirmektir.

Mevcut literatiir ile karsilastirildiginda, ¢alisma kullanilan istatistiksel yontemler agisindan 6zgiinliik
gostermektedir. Klasik yontemlerin &tesine gecilerek Bayesyen istatistiksel analizlerin uygulanmasiyla,
sonuglarin dogrulugu ve giivenilirligi artirilmaktadir. Ayrica, yiiksek frekansli bir veri setinin kullanilmasi,
destek politikalarmin iiretim iizerindeki etkilerinin kisa donemli dalgalanmalar1 da kapsayacak sekilde analiz
edilmesine olanak saglamaktadir. Literatiir taramas1 kapsaminda, yenilenebilir enerji tiiketimi ile ekonomik
biiylime, ¢evresel kalite, ithalat oranlart ve kamu tesvikleri gibi degiskenler arasindaki iliskilerin hem ulusal
hem de uluslararasi diizeyde siklikla incelendigi gozlemlenmektedir. Bu baglamda ¢alisma, Tiirkiye 6rneginde
yenilenebilir enerji desteklerinin diretim ¢iktilar1 izerindeki etkilerini analiz ederek literatiire yeni bir katki
sunmaktadir. Ozellikle, Nicolini ve Massimo (2017), Berksoy ve Akbas Akdogan (2018), Yalciner ve Ozcan
(2021) ile Damar ve Yildirim (2023) tarafindan gergeklestirilen ¢alismalarda elde edilen sonuclarla gosterilen
tutarlilik, bu ¢alismanin bulgularinin giivenilirligini pekistirmektedir.

Calismada, 2017-2024 donemini kapsayan Tiirkiye'ye ait aylik veriler kullanilarak hem klasik ¢oklu
regresyon yontemi hem de Bayesyen ¢oklu regresyon yontemi uygulanmistir. Klasik yontemde analizler SPSS
yazilimi kullanilarak gergeklestirilirken, Bayesyen yontemde WinBUGS yazilimindan yararlanilmistir.
Modelde, YEKDEM kapsaminda saglanan destek miktar1 bagimli degisken olarak kullanilirken; biyokiitle
enerjisi, giines enerjisi, hidroelektrik enerjisi, jeotermal enerji, riizgar enerjisi ve lisanssiz yenilenebilir enerji
iiretim miktarlar1 bagimsiz degiskenler olarak ele alinmistir.

Bulgulara gore, biyokiitle, hidroelektrik, riizgar ve lisanssiz iiretim kaynaklarinin YEKDEM destegi
tizerinde pozitif ve istatistiksel olarak anlamli etkileri bulunmaktadir. Buna karsilik, giines ve jeotermal enerji
tiretimindeki artiglarin destek diizeyi iizerinde negatif etkilere sahip oldugu belirlenmistir. Bayesyen ve klasik
analizlerden elde edilen sonuglarin tutarliligi, bilgi icermeyen Onsel dagilimlarin kullanilmasi ve modelin
yiiksek giivenilirligi ile agiklanmaktadir. Bayesyen analizde, Markov Zinciri Monte Carlo (MCMC) teknigi
kullanilarak gerceklestirilen 1.500.000 iterasyonun ardindan modelin yakinsamast ve duraganligi saglanmus,
elde edilen sonuglar modelin gegerliligini pekistirmistir. Calismada, diizeltilmis R? degeri %96 olarak
hesaplanmig olup, bu durum bagimsiz degiskenlerin bagimli degisken iizerinde yiiksek aciklayicilik giicline
sahip oldugunu gostermektedir. Parametre tahminlerinin anlamlilik diizeylerinin, riizgér enerjisi disindaki tiim
degiskenler icin %S5 anlamlilik diizeyinin altinda oldugu belirlenmistir. Diger tiim degiskenler sabit
tutuldugunda, BY degiskenindeki bir birimlik artis YEKDEM'de 2,300 birimlik bir artisa yol agmaktadir.
Benzer sekilde, HD degiskenindeki bir birimlik artis YEKDEM'de 0,179 birimlik bir artis ile iliskilidir; RZ
degiskenindeki bir birimlik artis YEKDEM'de 0,062 birimlik bir artisa karsilik gelmekte; LS degiskenindeki
bir birimlik artis ise YEKDEM'de 0,092 birimlik bir artisa karsilik gelmektedir. Buna karsilik, GN
degiskenindeki bir birimlik artts YEKDEM'de 0,123 birimlik bir azalisa yol agarken, JT degiskenindeki bir
birimlik artis YEKDEM'de 1,226 birimlik bir azalisa neden olmaktadir. Bu durum, modelde yer alan
degiskenlerin destek mekanizmasi agisindan belirleyici faktorler oldugunu gdstermektedir. Analiz sonuglari,
enerji destek politikalarinin enerji liretimi {izerindeki etkisinin anlagilmasina yonelik 6nemli ¢ikarimlar
sunmaktadir. Bulgulara gore, biyokiitle ve hidroelektrik enerji gibi kaynaklarin tesvik edilmesiyle destek
artirilabilirken, gilines ve jeotermal enerji kaynaklarina yonelik destek yapilarinin yeniden degerlendirilmesi
gerekmektedir. Ozellikle, jeotermal enerji iiretiminin yiiksek kurulum maliyetleri ve teknik smirliliklar:
nedeniyle, destegin etkisinin negatif oldugu gozlemlenmektedir.

Sonug olarak, ¢alismadan elde edilen veriler YEKDEM desteginin yenilenebilir enerji iiretimi
iizerinde istatistiksel olarak anlamli bir etkiye sahip oldugunu ortaya koymaktadir. Destegin enerji tiirlerine
gore farkli etkiler gosterdigi anlasilmakta olup, bu nedenle destek politikalarinin enerji tiirline gore
farklilastirilmas1 Onerilmektedir. Ayrica, hem klasik hem de Bayesyen analiz yontemleri kullanilarak
gerceklestirilen kapsamli modelleme sayesinde, destek politikalari ile liretim arasindaki iliski giiglii bir sekilde
ortaya konulmustur. Gelecek c¢alismalarda, yenilenebilir enerji yatirimlarinin kurulum maliyetleri, bolgesel
dagilimlar1 ve uzun donemli siirdiiriilebilirlik etkileri ayrintili olarak analiz edilebilir. Buna ek olarak, kamu-
0zel sektor ortakliklarinin destek mekanizmalar: lizerindeki etkileri de ayr1 bir arastirma konusu olarak ele
almabilir. Bu baglamda caligma, yalnizca akademik ag¢idan degil, ayn1 zamanda enerji politikalarinin
olusturulmasinda politika yapicilara rehberlik edecek nitelikte sonuglar sunmaktadir.

Anahtar Kelimeler: Yenilenebilir Enerji, Siirdiiriilebilirlik, YEKDEM, Bayesyen Yo6ntem, Klasik
Regresyon, Tiirkiye.
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Introduction

The increasing global demand for energy has brought the search for resources capable of
meeting adequate energy needs to the forefront. In the face of limited conventional energy resources,
renewable energy sources play a vital role'. Therefore, in recent years, a growing tendency toward
renewable energy sources such as wind energy, solar energy, hydroelectric energy, geothermal
energy, and biomass energy has been observed at both national and international levels (International
Energy Agency (IEA), 2023, p. 17-22; Renewables 2023 Global Status Report (REN21), 2023, p.
11-12). On the other hand, the need for energy security and its role in reducing carbon emissions has
led to a growing demand for renewable energy (Durgun & Durgun, 2018, p. 3).

The transition to renewable energy has become an issue on which countries have reached a
broad consensus in terms of ensuring environmental sustainability, leading to extensive efforts at the
global level. In general, efforts to accelerate the shift from conventional energy sources such as coal,
oil, natural gas, and nuclear energy, which largely depend on fossil fuels, toward renewable energy
sources including wind, solar, hydroelectric, geothermal, and biomass energy, as well as initiatives
aimed at minimizing the environmental damage caused by traditional energy sources, have increased
significantly worldwide. The search for and utilization of alternative energy sources have become
inevitable due to several fundamental reasons, including the long formation period of conventional
energy resources, their exhaustible and non-renewable nature, their harmful environmental impacts
such as greenhouse gas emissions and climate change, and the risks they pose to energy security
during economic and political crises (Osman et al., 2023, p. 742; Hassan et al., 2024, p. 1).

Energy production and consumption are largely dependent on fossil fuels, which necessitates
a transformation in energy policies. However, this high level of dependence on fossil fuels threatens
environmental sustainability and exacerbates global challenges such as climate change. Therefore,
in order to reduce the environmental impacts arising from fossil fuels and to ensure the transition to
a sustainable energy system, it is necessary to expand the use of renewable energy sources. To
achieve this transformation, rapidly increasing investments in renewable energy and restructuring
energy policies accordingly are of critical importance. Unlike fossil fuels, renewable energy sources
are not dependent on long formation processes, as they can be continuously generated through short-
term natural cycles; in this respect, they constitute the foundation of sustainable energy policies
(Panwar et al., 2011, p. 1).

! For more detailed information, see: (Akpinar & Bagibiiyiik, 2011); (Karakas, 2014); (islamova, 2014); (Doganay, 2015);
(Koca & Bulut, 2015); (Elmastas, 2015); (Yiiksel, 2015); (Akzeybek, 2015); (Coban & Olmez, 2016); (Erdogan & Ganiev,
2016); (Ozdemir, 2017); (Seker, 2017); (Ozalp, 2018); (Karacan & Yardim Kilickan, 2018); (Ulusoy & Atay, 2018);
(Akdag & Iskenderoglu, 2018); (Kurt, 2018); (Dikmen, 2019); (Dogan Caliskan, 2019); (Cerit Berber & Yildiz, 2019).
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Renewable energy sources, which provide environmentally friendly solutions to the
continuously increasing global energy demand, exhibit diversity based on different nature-based
formation processes. Solar energy is a source of energy for all planets in the universe and is an
environmentally friendly, inexhaustible renewable energy source with low operating costs. It also
plays a significant role in the formation of other energy sources. Due to its geographical location,
Tiirkiye has a high level of solar irradiation duration and potential, making it well-positioned to
effectively utilize this resource. Wind energy is generated through air movements caused by the
uneven heating of the Earth by the Sun, and it is used to produce electricity via turbines.
Hydroelectric energy refers to energy produced depending on the power of flowing water. Electrical
energy is generated by converting the potential energy of water into kinetic energy through turbines.
Geothermal energy is a clean and renewable energy source obtained from hot water, steam, and rocks
located deep within the Earth. Electricity is generated through power plants established at the points
where these resources emerge to the surface. It is also used for heating and therapeutic purposes.
Tiirkiye is rich in geothermal resources, and fields with different temperature levels are utilized for
both direct heating and electricity generation. Biomass energy is derived from sources such as plants,
animal waste, organic waste, and industrial residues. The use of biomass is gaining importance
worldwide as an alternative energy source in response to the depletion of fossil fuels. Tiirkiye has
suitable climate conditions and resources for biomass production, and this energy source is used for
electricity generation, heating, and as fuel. Biomass also contributes to economic and regional
development while reducing the environmental impacts of waste (Tiirksen, 2024, pp. 592—-594).

In Tiirkiye, the Renewable Energy Resources Support Mechanism (YEKDEM) was
developed to accelerate the transition toward renewable energy utilization. Through YEKDEM,
necessary incentives and financial support have been provided to encourage investments in the
renewable energy sector. In this context, YEKDEM has played a significant role in ensuring the
institutional sustainability of these incentives and support schemes. Moreover, the increasing level
of support over time under YEKDEM is directly associated with the transformation of the energy
production structure.

This study aims to statistically analyze the impact of the supports provided under the
Renewable Energy Resources Support Mechanism (YEKDEM) on renewable energy production in
Tiirkiye. In this context, the direction and magnitude of the effects of YEKDEM supports on different
types of renewable energy sources are examined in detail. In addition, the study seeks to reveal the
extent to which these supports contribute to the transformation process of the energy production
structure. Accordingly, the research addresses the fundamental question: “To what extent and in what
ways do YEKDEM supports affect renewable energy production?” and empirically evaluates the role
of the support mechanism in energy production dynamics.

A wide range of academic studies has been conducted on renewable energy sources, covering
various fields such as economic growth, investment and financing, energy security, environmental
impacts, technological development and innovation, energy policies and incentives, energy
consumption patterns, and transformation processes, as well as country- and region-based
comparative analyses. In these studies, a variety of methods have been employed, including causality
analysis, panel data analysis, boundary testing, and cointegration tests. This study is conducted within
a comparative framework by jointly applying classical multiple linear regression and Bayesian
multiple regression analyses using monthly data covering the period 2017-2024. The classical model
is estimated using SPSS software, while the Bayesian model is implemented using WinBUGS
software. The Bayesian approach is preferred due to its ability to more effectively model parameter
uncertainty, provide more reliable estimates in small and medium-sized samples, and incorporate
prior information. In addition, to strengthen the validity of the method, the results of the classical
regression analysis are compared with those obtained from the Bayesian model. The most distinctive
feature that differentiates this study from others is its methodological approach. Within this
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framework, the findings are expected to contribute to both policymakers and the literature in terms
of ensuring the sustainability of energy policies and energy supply security.

Literature Review

In line with sustainable environmental and development objectives, the utilization of
renewable energy is of critical importance for mitigating environmental degradation, contributing to
economic growth, and ensuring energy security. In this context, numerous academic studies on
renewable energy have been conducted across different regions and countries. In particular, research
has examined the linkages between renewable energy and various domains, including economic
development, energy support mechanisms, energy security, and the promotion of a sustainable
environment. These studies are of great significance in providing important empirical findings for
future research and for policymakers. Studies based on data from Tiirkiye have predominantly
focused on the effects of renewable energy on variables such as economic growth, imports, and
public support mechanisms. Durgun and Durgun (2018), using data from Tiirkiye for the period
1980-2015, investigated the relationship between economic growth and renewable energy
consumption by employing the Augmented Dickey—Fuller (ADF) and Zivot—-Andrews unit root tests,
the Autoregressive Distributed Lag (ARDL) bounds test, and the Toda—Yamamoto causality test.
Their study found that renewable energy consumption increases economic growth. Erdogan et al.
(2018), utilizing data from Tiirkiye for the period 1998-2015, analyzed the relationship between
renewable energy production and economic growth through the Johansen cointegration test and the
Vector Error Correction Model (VECM) causality test. They concluded that there is a long-run causal
relationship running from economic growth to renewable energy production and that the variables
are cointegrated. Arslan and Solak (2019), employing data from Tirkiye covering 1984-2017,
applied the Vector Autoregression (VAR) model, the ADF test, and the Johansen cointegration test
to examine the impact of renewable energy on imports. Their findings indicated that renewable
energy consumption increases imports and that a long-run relationship exists among the variables.
Yalgmer and Ozcan (2021), using monthly data from Tiirkiye for the period 2017-2019, investigated
the production and incentive status of renewable energy through regression analysis. Their results
showed that supports provided to renewable energy positively affect the development of bioenergy
and photovoltaic energy. Damar and Yildirim (2023), utilizing data from Tiirkiye for the period
2017-2023, analyzed the relationships among energy imports, YEKDEM, energy and electricity
exports, and renewable energy production by employing a VAR model, the Johansen cointegration
test, and the Granger causality test. Their study revealed a unidirectional causal relationship running
from the independent variables—Yekdem, energy and electricity exports, and renewable energy
production—to energy imports as the dependent variable.

Studies in the international literature have examined the relationships between renewable
energy and variables such as energy policies, economic growth, public support and incentives,
environmental effects, and foreign trade. In their study, Aslani et al. (2014) used Finnish data for the
period 2011-2020 and employed causal-loop diagramming and system dynamics modeling to
evaluate dependency-related renewable energy policies. The study found that while electricity/heat
consumption increased up to 2020, dependency would decline. Bhattacharya et al. (2016) analyzed
the relationship between renewable energy production and economic growth using panel data, based
on data from the top 38 countries with the highest renewable energy consumption during 1991-2012.
The study found that renewable energy consumption has a significant effect on economic output.
Danish et al. (2017) investigated the relationship among renewable and non-renewable energy
consumption, carbon dioxide emissions, and economic growth using data for Pakistan over the period
1970-2012. To this end, they applied the ARDL bounds test, VECM Granger causality, Fully
Modified Ordinary Least Squares (FMOLS), Dynamic Ordinary Least Squares (DOLS), and
Canonical Cointegrating Regression (CCR) tests. The study concluded that renewable and non-
renewable energy consumption supports the existence of the Environmental Kuznets Curve (EKC).
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In addition, renewable energy consumption was found to have a negative effect on carbon dioxide
emissions, whereas the effect of non-renewable energy consumption on emissions was found to be
positive. Nicolini and Massimo (2017) used data from 2000-2010 to estimate the relationship
between renewable energy policies and incentives provided for energy in five major European
countries using Ordinary Least Squares (OLS) and the Hausman—Taylor method. The study found
that the effects of policies aimed at promoting renewable energy were significant in both the short
and the long run. Berksoy and Akbas Akdogan (2018) used panel data to examine public policies,
incentives, and support mechanisms related to renewable energy resources in 28 European Union
countries and Tiirkiye over the period 1990-2015. The study showed that the effects of quota
obligations and fixed-price guarantees on the development and widespread diffusion of renewable
energy were significant and positively oriented. Ganda (2018) analyzed the relationship between
environmental quality variables and green energy investments by using panel unit root tests and the
system-Generalized Method of Moments (GMM) method, based on OECD country data over the
period 2000-2014. The study found that renewable energy use contributes to reductions in harmful
gas emissions. Chen et al. (2019) used Chinese data for the period 1980-2014 to examine the
relationships among carbon dioxide emissions, Gross Domestic Product (GDP), renewable and non-
renewable energy, and foreign trade. They employed the ARDL bounds test and the VECM Granger
causality test. The study found evidence of a long-run relationship among the variables. Kaya and
Bayraktar (2021) investigated the relationship between installed solar energy capacity and incentive
instruments for 28 countries over the period 2001-2015 using panel data analysis. The results showed
a positive and statistically significant relationship between installed solar power capacity and tax
incentives, feed-in tariff guarantees, GDP, and green certificates. By contrast, a negative and
statistically significant relationship was found between energy imports and installed solar power
capacity. However, no statistically significant relationship was observed between solar capacity and
credit and subsidies. Yang et al. (2022) examined the effect of renewable energy and public—private
sector partnerships on testing the EKC hypothesis using data from E7 countries for the period 1995—
2018. For this purpose, they employed the Quantile Regression Moments (QRM) method. The study
found that renewable energy effectively reduces CO: emissions in the lower and upper quantiles,
whereas it was not effective in the middle quantile.

Method

In this study, classical multiple linear regression and Bayesian multiple regression methods
were jointly applied using monthly data covering the period 2017-2024. The SPSS software, which
is used in classical regression analysis to make statistical inferences from data, is an effective and
user-friendly statistical program. It can be easily applied not only to simple models but also to
complex ones (Hinton et al., 2004, pp. 1-5). In cases of multicollinearity, one of the major problems
encountered in classical regression, the Bayesian method, which is not affected by this issue, can be
used as an alternative. In the Bayesian approach, random samples can be drawn from the posterior
distribution with the help of the WinBUGS software (Ntzoufras, 2009, pp. 83—84). Furthermore, the
Markov Chain Monte Carlo (MCMC) technique makes it possible to generate any desired number
of independent samples. In addition, the Bayesian method can be readily applied to both simple and
complex problems, and the results obtained are quite close to the true values (McCarthy, 2007, p.
57).

Material YEKDEM

Turkey has significant potential in terms of renewable energy due to its diverse natural
resources. In order to effectively utilize this potential, various policy measures and regulations have
been implemented to promote renewable energy investments. One of the most important of these

regulations is the Renewable Energy Resources Support Mechanism (YEKDEM). The eligible
generation facilities under YEKDEM are those based on renewable energy sources defined in Law
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No. 5346. Under the mechanism, prices are guaranteed for up to 10 years depending on the
commissioning date of the facility, and the relevant periods are regulated by Presidential Decrees.
YEKDEM applications are received annually within a predefined schedule, and licensed producers
apply to the Energy Market Regulatory Authority (EMRA/EPDK) within the specified periods to be
included in the system for the following year. Unlicensed generation facilities, on the other hand, can
directly benefit from YEKDEM through the authorized supply companies. YEKDEM is an important
market-based support mechanism that both provides revenue guarantees for investors and promotes
renewable energy investments (Energy Market Regulatory Authority, 2025). Therefore, the main
reason for selecting YEKDEM in this study is that it is the primary mechanism directly encouraging
renewable energy investments in Tiirkiye and that its impact on energy production dynamics is
intended to be empirically examined. Moreover, the strong institutional and regulatory structure of
the mechanism enhances data reliability and provides a suitable basis for statistical analysis.

In order to illustrate the changes in the supports provided under YEKDEM over time, the
temporal evolution of the support amounts is presented in Figure 1.
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Figure 1: YEKDEM
Source: Enerji Piyasasi Diizenleme Kurumu (EPDK) (2025)

As shown in Figure 1, it is observed that YEKDEM (Renewable Energy Resources Support
Mechanism) supports have increased each year. Between 2017 and 2019, there was a steady increase
0f 56% in 2018 and 72% in 2019. Although the rate of increase declined in the 2020-2021 period, it
continued to rise, with increases of 21.9% in 2020 and 32% in 2021. In the 2022—2024 period, the
most dramatic surge occurred in 2022, with an increase of 113.97%. This was followed by increases
of 28.79% in 2023 and 40.78% in 2024. Overall, the amount of YEKDEM has shown a continuous
upward trend, increasing seventeenfold from 2017 to 2024. This rise is significant in terms of both
financial sustainability and energy policy, as YEKDEM values have exhibited a remarkable growth
trend in both rate and magnitude.

To illustrate the distribution and development trend of renewable energy production capacity
in Tiirkiye over the years, licensed and unlicensed production data are presented in Figure 2.
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Figure 2: Renewable Energy Production

Source: Enerji Piyasasi Diizenleme Kurumu (EPDK) (2025)

Upon examination of Figure 2, the year-on-year variations in licensed and unlicensed
renewable energy production quantities are observed. Overall, total unlicensed production exhibited
a consistent upward trend, reaching its highest level in 2024. Among the licensed sources, biomass,
solar, and geothermal energy generally demonstrated an increasing trend. In contrast, hydroelectric
production, which had shown continuous growth until 2019, experienced a substantial decline in the
subsequent years. Wind energy production also increased until 2022, after which it displayed a slight
decrease.

Data Analysis

In the study, classical multiple regression and Bayesian multiple regression analyses were
employed to examine the effects of Turkey’s YEKDEM supports on renewable energy production.
The WinBUGS software was used for the Bayesian regression analysis, while the SPSS software
was utilized for the classical analysis. The Turkish data, collected on a monthly basis for the period
2017-2024, cover a total of 96 months. The data were obtained from the official website of the
Energy Market Regulatory Authority (EPDK, 2025). The dependent variable is the amount of
YEKDEM support, while the independent variables are biomass energy (BY), solar energy (GN),
hydroelectric energy (HD), geothermal energy (JT), wind energy (RZ), and unlicensed (LS)
renewable energy sources. The model used in the study is presented below:

YEKDEM,— + f * BY + B+ GN + i, » HD + B+ JT + s RZ+ B, + LS+ & (1)

In this model, ﬁlrepresents the constant term, while B2 — B7denote the coefficients of the

independent variables. €i represents the error term. The model is constructed within the framework
of multiple linear regression in order to analyze the relationship between YEKDEM supports and
different types of renewable energy production.

Bayesian Approach

The Bayesian approach takes its name from the English mathematician Thomas Bayes.
Bayes introduced a new interpretation of probability theory by formulating the concept known as
“inverse probability.” This approach aims to evaluate the probability of an event by combining prior
beliefs with current data. Grounded in Bayes’ theorem, the method employs both historical
information and contemporary data when making inferences about events (Bernardo & Smith, 2000,
pp. 1-4).
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Let 0 be a random variable and f(¥18)  the likelihood function. The joint density function is given
by,

h(6,y) = f(y16).9(8) = g(Bly). f(¥) (2)
rearrangement of Equation (2) yields

_ r8)g® _  r(y]|0).9(e)
9(61y) = f»  [r(y18).g®as 3)

which is Bayes’ theorem. Here 91Y)  denotes the posterior distribution, and the integral in the
denominator of Equation (3) serves as the normalizing constant for the Bayesian approach and equals

1. Substituting the likelihood function €(8]y), which is mathematically equivalent to f(¥10), and the
normalizing constant into Equation (3) produces

g@ly) « f(yl6).g(6)

g@ly) o« £(6ly).g(#) @)

where the symbol " indicates proportionality (Greenberg, 2008, pp. 14—15). Equation (4) can be
expressed verbally as,

posterior distribution  likelihood function x prior distributions
assuming ¢ ~N (0,8 2I) o and applying Equation (4) to the linear regression model ¥ = *¥8 + € gjves
gB,aly) < £(B,aly).g(B, o) (5)

The likelihood function is

- —xp)'(y—
28, 51y) :(Znaz) T/2exp[— y xl’)’za(zy xl’)’)]

_ (Zn,)—T/Z O_—Texp [_ (y_xﬁ)"(y_x'g)]

202

(6)

(y—xb)'(y—xb)
. . . . — -1 Ly A e ——
Substituting the ordinary least-squares estimators b= (x"x)""x'y , 97 = v ,

v=T-K jnto Equation (6) yields the likelihood function.

_ 1 ~
£B.0ly) = o exp(~ ;15 [v6? + (B~ bY'x'x(B —b) |, @
For a non-informative prior, the proportional expression
gB.oly) « 871 (8)
is employed. Under the assumption that the parameters are independent,

gB.0)= gB)g(o) x &' 9)

can be written. Given that -oo< B <o and 0< @ <o, and treating 9 B) as constant, it follows

that 9(0) X 67" Because J-wnd( BB = , Jo 9Ca)do = o substituting Equations (7)
and (8) into Equation (5) produces the posterior density function

gB.aly) < £(B,aly).glB o)

o O_—(T+1)exp{_%[vo’=2 + (B —b)xx(f —h) I (10)
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(Judge et al., 1986, pp. 97-112; Greenberg, 2008, pp. 41-47).
Results

To examine the effects of YEKDEM supports on biomass energy, solar energy, hydroelectric
energy, geothermal energy, wind energy, and unlicensed renewable energy production in Tiirkiye,
both classical multiple regression and Bayesian multiple regression analyses were employed. The
results obtained through the SPSS software are presented in Table 1, whereas the findings derived
from the WinBUGS software are reported in Table 2.

Table 1: Descriptive Statistics Table Obtained Using the Classical Method

Parameter B Standard Error  Onem Diizeyi  2.5% 97.5% R Adjusted R?
b[1] 2,573 0,695 3,66E-4 1,193 3,953

b[2] 2,300 0,100 2,77E-39 2,102 2,498

b[3] -0,123 0,020 1,4E-08 -0,162 -0,084

b[4] 0,179 0,039 1,46E-05 0,102 0,257 0,980 0,960

b[5] -1,226 0,168 1,07E-10 -1,559 -0,893

b[6] 0,062 0,090 0,496556 -0,118 0,241

b[7] 0,092 0,045 0,047491 0,001 0,184

Upon examining the findings presented in Table 1, it is observed that the significance levels
of all independent variables, with the exception of wind energy, are below the .05 threshold. This
indicates that each independent variable included in the study exerts a statistically significant effect
on the dependent variable. In other words, the effects of the independent variables incorporated into
the model on the dependent variable are statistically significant. An examination of the coefficients
reported in Table 1 reveals that the coefficients for solar and geothermal energy are negative, whereas
those for biomass, hydroelectric, wind, and unlicensed energy are positive. The analysis yields an R?
value of 0.980 and an adjusted R? value of 0.960. Given that the adjusted R? is the appropriate
measure in multiple linear regression, the independent variables collectively account for 96% of the
variance in the dependent variable. Based on these results, it can be concluded that the independent
variables in the model demonstrate both statistically significant and strong explanatory power with
respect to the dependent variable.

Table 2: Descriptive Statistics Table Obtained Using the Bayesian Method

Parameter B Standard ~ MC Error  2.5% 97.5% Initial Sample
Error

b[1] 2,573 0,713 5,586E-4 1,173 3,975

b[2] 2,300 0,103 8,224E-5 2,099 2,501

b[3] -0,123 0,020 1,645E-5 -0,163 -0,083

b[4] 0,179 0,040 3,422E-5 0,101 0,258 1001 499000
b[5] -1,226 0,172 1,356E-4 -1,565 -0,888

b[6] 0,062 0,093 5,586E-4 1,173 0,244

b[7] 0,092 0,713 7,194E-5 -0,121 3,975

tau 130,80 19,590 1,704E-2 95,200 171,800

In the Bayesian regression analysis, the MC error—used to determine the extent to which
the independent variables explain the dependent variable—was observed to be less than 0.05.
Examination of Table 2 revealed that the coefficients for solar and geothermal energy were negative,
whereas the coefficients for biomass, hydroelectric, wind, and unlicensed energy were positive.

Comparison of Table 1 and Table 2 reveals that the coefficients obtained from the classical
regression and Bayesian regression analyses are identical. This outcome is attributable to the use of
an uninformative prior in the Bayesian method.
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Figure 3: Trace Plot

Examination of the trace plot graph in Figure 3 reveals that it displays the final 200 iterations of the
1,500,000 iterations conducted using the Markov Chain Monte Carlo (MCMC) method. Analysis of
the last 200 iterations of the posterior distribution indicates that the Markov chain exhibits a
reasonable search speed and convergence behavior. It can therefore be concluded that the chain has
reached equilibrium and that the obtained samples constitute a reliable representation of the posterior
distribution.
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Figure 4: Multiple Chain Trace Plot 1001-1500000

Because the first 1,000 iterations were designated as burn-in in the WinBUGS program, the multiple-
chain trace plot commences at iteration 1,001, as shown in Figure 4. The plot presents all iteration
values from the 1,500,000 iterations performed using the MCMC method, excluding the burn-in
period. The movement of each parameter across iterations is observed in order to obtain the posterior
distribution values. Parameter b[ 1] explores the posterior distribution near the value 2.572 within the
range (1.173-3.975); parameter b[2] near 2.300 within (2.099-2.501); parameter b[3] near —0.123
within (=0.163—0.083); parameter b[4] near 0.179 within (0.101-0.258); parameter b[5] near —1.226
within (—1.565—0.888); parameter b[6] near 0.062 within (—=0.121-0.244); and parameter b[7] near
0.092 within (—2.49%107%-0.185).
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Figure 5: Kernel Density Plot

Figure 5 presents the kernel density plots of the parameters. Based on the kernel density
plots, the parameters are observed to follow a normal distribution. This indicates that the model has
been appropriately specified and that the sampling process has functioned successfully.
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Figure 6: Running Quantiles Plot

Figure 6 presents the running quantiles plot, which examines the stationarity of the posterior
distribution within the range assigned by WinBUGS. The obtained findings indicate that the plot is
stationary. Examination of Figure 6 reveals that parameter b[1] produces constant values around
2.572, parameter b[2] around 2.300, parameter b[3] around —0.123, parameter b[4] around 0.179,
parameter b[5] around —1.226, parameter b[6] around 0.062, and parameter b[7] around 0.092.
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Figure 7: Autocorrelation Plot

Examination of Figure 7 reveals the autocorrelation values for the first 49 iterations. Autocorrelation
measures the correlation between successive iterations, with values close to zero being expected. The
value of 1 observed for the first iteration in Figure 7 is attributable to the autocorrelation of the
iteration with itself. The autocorrelation between the second and first iterations is zero, and Figure 7
further indicates that the autocorrelation between successive iterations remains zero in the subsequent
steps. This finding demonstrates the absence of dependence between the MCMC chains.
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Conclusion

In this study, classical and Bayesian multiple regression analyses were applied using data
from Tiirkiye covering a 96-month period from 2017 to 2024. In both approaches, the YEKDEM
support amount was treated as the dependent variable, while biomass energy, solar energy,
hydroelectric energy, geothermal energy, wind energy, and unlicensed renewable energy production
served as the independent variables.

In the study, the analyses were conducted using two distinct approaches: classical and
Bayesian. Classical regression analyses were performed using SPSS software, whereas Bayesian
regression analyses were carried out with the assistance of the WinBUGS program. The widespread
adoption of algorithms such as Markov Chain Monte Carlo (MCMC) and advancements in
information technologies have significantly broadened the application domains of Bayesian methods,
establishing them as fundamental components of modern statistics and artificial intelligence
applications. The Bayesian approach incorporates existing knowledge and beliefs into the model
through prior distributions, thereby enabling the updating of this information in light of new
observations and facilitating probability-based inferences.

The analysis results obtained from both methods were found to be identical. The use of non-
informative prior distributions in the Bayesian approach contributed to the consistency of these
results. Upon examination of the findings, biomass, hydroelectric, wind, and unlicensed renewable
energy sources were found to exert a positive effect on the YEKDEM dependent variable, whereas
solar energy and geothermal energy exhibited a negative effect. Furthermore, each independent
variable was found to explain a statistically significant proportion of the variance in the dependent
variable. These findings indicate that the support mechanisms provided in the renewable energy
sector significantly influence renewable energy production.

In the study, 1,500,000 samples were drawn from the Bayesian model with non-informative
priors using the WinBUGS software, and the first 1,000 iterations were discarded as burn-in. The
analysis results revealed that the estimates obtained from both the classical and Bayesian methods
were identical. Holding all other variables constant, a one-unit increase in the BY variable
corresponded to a 2.300-unit increase in YEKDEM; a one-unit increase in the HD variable
corresponded to a 0.179-unit increase in YEKDEM; a one-unit increase in the RZ variable
corresponded to a 0.062-unit increase in YEKDEM; and a one-unit increase in the LS variable
corresponded to a 0.092-unit increase in YEKDEM. In contrast, a one-unit increase in the GN
variable corresponded to a 0.123-unit decrease in YEKDEM, and a one-unit increase in the JT
variable corresponded to a 1.226-unit decrease in YEKDEM.

The support mechanisms provided in the renewable energy sector contribute to increasing
renewable energy capacity and enable the country to achieve greater production in the field of
renewable energy. The findings obtained in the present study are consistent with those reported by
Nicolini and Massimo (2017), Berksoy and Akbas Akdogan (2018), Yalciner and Ozcan (2021), and
Damar and Yildirim (2023).

The present study analyzed the effects of Turkey’s YEKDEM supports on renewable energy
production and yielded important findings regarding the current situation. However, the scope of
future research aimed at analyzing the impacts of renewable energy policies could be broadened. For
instance, the installation conditions, technological requirements, and regional distribution differences
of investments in the renewable energy sector could be examined. In addition, comparative analyses
of installation and operating costs across different energy types could be conducted to evaluate the
payback period of investments and their contribution to the national economy. Furthermore, the
effects of public—private sector partnership models on renewable energy support mechanisms, as well
as the effectiveness of policies, could be tested, thereby providing policymakers with guiding
recommendations.
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Kiiresel baglamda enerjiye olan ihtiyacin artmasi, beraberinde yeterli enerjiyi
karsilayabilecek kaynak arayisini akla getirmektedir. Kisith enerji kaynaklariyla karsilagildiginda
yenilenebilir enerji kaynaklari hayati rol oynamaktadir’>. Bundan dolay1r son yillarda ulusal ve
uluslararasi diizeyde riizgar enerjisi, giines enerjisi, hidroelektrik enerji, jeotermal enerji ve biyokiitle
enerjisi gibi yenilenebilir enerji kaynaklarina yonelim oldugu gozlemlenmektedir (International
Energy Agency (IEA), 2023, s. 17-22; Renewables 2023 Global Status Report (REN21), 2023, s. 11-
12). Diger taraftan enerji giivenligine duyulan ihtiya¢ ve karbon salimimini azaltmadaki rolii

yenilenebilir enerjiye olan talebin her gecen giin artmasini da saglamistir (Durgun & Durgun, 2018,
s. 3).

Yenilenebilir enerjiye gecis siirdiiriilebilir ¢evrenin saglanmasi asamasinda iilkelerin
hemfikir oldugu ve kiiresel boyutta ¢alismalarin yapildig1 bir konu haline gelmistir. Genellikle fosil
yakitlara dayanan kdmiir, petrol, dogal gaz, niikleer enerji gibi konvensiyonel enerji kaynaklarindan
rliizgar enerjisi, glines enerjisi, hidroelektrik enerji, jeotermal enerji ve biyokiitle enerjisi gibi
yenilenebilir enerji kaynaklarina dogru gecisin hizlanmasi veya alisilmis enerji kaynaklarinin
cevreye verdigi zarari en aza indirmek igin ¢abalar kiiresel boyutta Onemli oranda artig
gostermektedir. Konvansiyonel enerji kaynaklarinin olusumu i¢in uzun zamana ihtiya¢ duyulmasi,
tiikkenebilir ve yenilenemez olmasi, sera gazi salimimi ve iklim degisikligi gibi ¢evreye zararlari,
ekonomik ve siyasi krizlerde enerji giivenligi riski tagimalar1 gibi temel nedenlerden dolay: alternatif
enerji kaynaklarinin arastirilmasi ve kullanilmasi kaginilmaz olmaktadir (Osman vd., 2023, s. 742;
Hassan vd., 2024, s. 1).

Enerji iiretimi ve tiiketimi biiyiik Ol¢lide fosil yakitlara bagimli olup, bu durum enerji
politikalarinda doniisiim ihtiyacini beraberinde getirmektedir. Ancak fosil yakitlara olan bu yiiksek
bagimlilik, cevresel siirdiiriilebilirligi tehdit etmekte ve iklim degisikligi gibi kiiresel sorunlar1
derinlestirmektedir. Bu nedenle, fosil yakitlardan kaynaklanan ¢evresel etkilerin azaltilmasi ve
stirdiiriilebilir bir enerji sistemine gegisin saglanmasi amaciyla yenilenebilir enerji kaynaklarinin
kullaniminin yayginlagtirilmast gerekmektedir. Bu doniisiimiin saglanabilmesi igin, yenilenebilir
enerji alanindaki yatirimlarin hizla artirillmasi ve enerji politikalarimin bu dogrultuda yeniden
yapilandirilmas1 biiylik 6nem tasimaktadir. Ciinkii fosil yakitlarin aksine, yenilenebilir enerji
kaynaklar1 kisa siireli dogal dongiilerle siirekli olarak iiretilebildikleri i¢in, uzun olusum siireglerine
bagimli degildirler ve bu yonleriyle siirdiiriilebilir enerji politikalarinin temelini olusturmaktadirlar
(Panwar vd., 2011, s. 1).

2 Daha ayrintili bilgi i¢in bk. (Akpinar & Bagibiiyiik, 2011); (Karakas, 2014); (islamova, 2014); (Doganay, 2015); (Koca
& Bulut, 2015); (Elmastas, 2015); (Yiiksel, 2015); (Akzeybek, 2015); (Coban & Olmez, 2016); (Erdogan & Ganiev, 2016);
(Ozdemir, 2017); (Seker, 2017); (Ozalp, 2018); (Karacan & Yardim Kiligkan, 2018); (Ulusoy & Atay, 2018); (Akdag &
iskenderoglu, 2018); (Kurt, 2018); (Dikmen, 2019); (Dogan Caliskan, 2019); (Cerit Berber & Yildiz, 2019).
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Kiiresel olarak devamli artan enerji ihtiyacina ¢evre dostu ¢dziimler sunan yenilenebilir
enerji kaynaklar farkli doga temelli olusumlara dayanarak cesitlilik géstermektedir. Giines enerjisi
evrendeki tim gezegenler icin enerji kaynagi olup ¢evre dostu, tilkenmeyen ve diisiik isletme
maliyetine sahip bir yenilenebilir enerji kaynagidir. Ayni zamanda diger enerji kaynaklarinin
olusumunda 6nemli bir paya sahiptir. Bulundugu konum itibari ile Tiirkiye, yiiksek giineslenme
siiresi ve potansiyeli ile bu kaynaktan etkin yararlanabilecek bir durumdadir. Riizgér enerjisi,
Gilines’in yeryliziinii esit 1sitmamasi nedeni ile olusan hava hareketlerinden riizgdr vasitasiyla
tiirbinler kullanilarak elektrik enerjisi elde edilmesinde kullanilmaktadir. Hidroelektrik enerji
akarsularin giicline bagli olarak iiretilen enerjilerdir. Suyun potansiyel enerjisinin tiirbinler
araciligryla kinetik enerjiye dontstiiriilmesiyle elektrik enerjisi elde edilmektedir. Jeotermal enerji
yerin derinliklerindeki sicak su, buhar ve kayalardan elde edilen temiz ve yenilenebilir bir enerji
kaynagidir. Bu kaynaklarin yeryiiziine ¢iktig1 noktalarda kurulan elektrik santralleri sayesinde
elektrik enerjisine doniistiirilmektedir. Ayn1 zamanda 1sitma olarak veya tedavi amagh kullanimlar
da mevcuttur. Tiirkiye, jeotermal kaynaklar a¢isindan zengin olup, farkli sicakliklardaki sahalar hem
dogrudan 1sitma hem de elektrik iiretiminde kullanilmaktadir. Biyokiitle enerjisi; bitkiler, hayvan
giibreleri, organik ¢Opler ve sanayi atiklari gibi kaynaklardan elde edilmektedir. Biyokiitle kullanimi
fosil yakit tiikenmesi sorununa karsi alternatif enerji olarak diinya {ilkelerinde 6nem kazanan bir
konuma gelmektedir. Tiirkiye, biyokiitle tiretimi i¢in uygun iklim ve kaynaklara sahip olup, bu enerji
kaynag elektrik {iretimi, 1sitma ve yakit olarak kullanilmaktadir. Biyokiitle, atiklarin ¢evresel
etkilerini azaltirken ekonomik ve bolgesel kalkinmaya katki saglamaktadir (Tiirksen, 2024, s. 592-
594).

Tirkiye’de yenilenebilir enerji kullanimi doniligiimiini hizlandirmak i¢in Yenilenebilir
Enerji Kaynaklar1 Destekleme Mekanizmas1i (YEKDEM) gelistirilmigtir. YEKDEM sayesinde
yenilenebilir enerji alaninda yapilacak yatirimlara gerekli destek ve tesvikler saglanmaya
baslanmistir. Bu sayede yapilan tesvik ve desteklerin kurumsal olarak siirdiiriilebilirliginin
saglanmasi i¢cin YEKDEM o6nemli bir rol iistlenmigtir. Ciinkii YEKDEM kapsaminda desteklerin
zaman icinde artig gdstermesi, enerji liretim yapisindaki doniisiimle dogrudan baglantilidir.

Calismada, Tiirkiye’de YEKDEM kapsaminda saglanan desteklerin yenilenebilir enerji
iretimi {izerindeki etkilerinin istatistiksel olarak analiz edilmesi amaglanmistir. Bu kapsamda,
YEKDEM desteklerinin farkli yenilenebilir enerji tiirleri iizerindeki etkilerinin yonii ve biiyiikliigii
ayrintili bicimde incelenmistir. Ayrica, bu desteklerin enerji iiretim yapisindaki doniisiim siirecine
ne Olgiide katki sagladigini ortaya koymayr hedeflemektedir. Bu dogrultuda arastirma, YEKDEM
destekleri yenilenebilir enerji tiretimini hangi Ol¢lide ve hangi yonlerde etkilemektedir? temel
arastirma sorusuna yanit aramakta ve destek mekanizmasinin enerji iiretim dinamikleri tizerindeki
roliinii ampirik olarak degerlendirmektedir.

Yenilenebilir enerji kaynaklar {izerine; ekonomik biiylime, yatirnmlar ve finansman, enerji
giivenligi, cevresel etkiler, teknolojik gelismeler ve yenilik, enerji politikalar1 ve tesvikler, enerji
tiilketim desenleri ve doniisiim siireci ile lilke ve bolge bazli karsilastirmali analizleri igeren cesitli
alanlarda bir¢cok akademik ¢aligma gergeklestirilmistir. Bu ¢aligmalarda Nedensellik analizleri, panel
veri analizi, smir testleri, esbiitiinlesme testleri gibi bir¢ok farkli yontem kullanilmistir. Caligsma,
2017-2024 donemine ait aylik veriler kullanilarak klasik ¢oklu dogrusal regresyon ve Bayesyen
¢oklu regresyon analizlerinin birlikte uygulandigi karsilagtirmali bir yaklasim ¢ercevesinde
yiiritilmiistir. Klasik model SPSS, Bayesyen model ise WinBUGS yazilimi kullanilarak tahmin
edilmistir. Bayesyen yaklagim, parametre belirsizligini daha etkin bi¢imde modelleyebilmesi, kiigiik
ve orta 6l¢ekli 6rneklemlerde daha giivenilir tahminler sunabilmesi ve onsel bilgi kullanimina imkan
tanimasi nedeniyle tercih edilmistir. Ayrica yontemin gecerliligini giigclendirmek amaciyla klasik
regresyon analizi sonuglari ile Bayesyen model sonuglari kargilagtirmali olarak degerlendirilmistir.
Calismay1 diger caligmalardan aywran en Onemli Ozellik kullanilan yontem olarak 6n plana
cikmasidir. Bu ¢ergevede elde edilen bulgularin, enerji politikalarinin siirdiiriilebilirligi ve enerji arz
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giivenliginin saglanmasi agisindan hem politika yapicilara hem de literatiire katki sunmasi
beklenmektedir.

Literatiir Taramasi

Siirdiiriilebilir ¢evre ve kalkinma hedefleri dogrultusunda yenilenebilir enerji kullanimi;
cevresel bozulmalarin azaltilmasi, ekonomik biiyiimeye katki saglamasi ve enerji gilivenliginin
saglanmas1 acisindan kritik bir 6neme sahiptir. Bu baglamda yenilenebilir enerji ile ilgili birgok
akademik arastirmada farkli bolgeler ve iilkeler baz alinarak incelemeler yapilmistir. Ozellikle
yenilenebilir enerjinin ekonomik gelisim, enerji destekleri, enerji giivenligi ve siirdiiriilebilir cevre
olusumunun saglanmasi gibi birgok alanla iligkisini arastiran c¢aligmalar yapilmaktadir. Bu
calismalar, gelecekte yapilacak arastirmalar ve politika yapicilar icin 6nemli ampirik bulgular
sunmas1 bakimindan biiylik 6neme sahiptir. Tiirkiye verileri ile yapilan arastirmalar, yenilenebilir
enerjinin ekonomik biiyiime, ithalat ve kamu destekleri gibi degiskenler ilizerindeki etkilerini
aragtirmaya yogunlagmistir. Durgun ve Durgun (2018) calismalarinda, 1980-2015 yillarinda Tiirkiye
verilerini kullanarak ekonomik biiyiime ile yenilenebilir enerji tiiketimi arasindaki iliskiyi ADF ve
Zivot-Andrews birim kok, Gecikmesi Dagitilmig Otoregresif Model (ARDL) sinir ve Toda-
Yamamoto nedensellik testlerini kullanarak incelemislerdir. Calismada yenilenebilir enerji
tilketiminin ekonomik biiyiimeyi arttiracagi sonucu tespit edilmistir. Erdogan ve arkadaslari (2018)
calismalarinda, 1998-2015 yillar1 Tiirkiye verilerini kullanarak yenilenebilir enerji iiretimi ile
ekonomik biiylime arasindaki iligkiyi Johansen Egbiitiinlesme ve Vektér Hata Diizeltme Modeli
(VECM) nedensellik testleri ile analiz etmislerdir. Calismada ekonomik biiylimeden yenilenebilir
enerji tiretimine dogru uzun dénemli bir nedensellik oldugu ve degiskenlerin esbiitiinlesik olduklart
tespit edilmistir. Arslan ve Solak (2019) c¢aligmalarinda, 1984-2017 yillar1 Tiirkiye verilerini
kullanarak yenilenebilir enerjinin ithalat tizerindeki etkisini analiz etmek i¢in VAR, ADF ve
Johansen egbiitiinlesme testlerini uygulamiglardir. Calismada yenilenebilir enerji tiiketiminin ithalati
arttirdig1 ve degiskenler arasinda uzun donemli bir iliski oldugu bulunmustur. Yal¢iner ve Ozcan
(2021) ¢aligmalarinda, 2017-2019 yillar1 arasinda aylik Tiirkiye verilerini kullanarak yenilenebilir
enerjinin iiretim ve tesvik durumunu regresyon analizi ile incelemiglerdir. Calismada yenilenebilir
enerjiye saglanan desteklerin biyoenerji ve fotovoltaik enerji gelisimini olumlu etkiledigi elde
edilmistir. Damar ve Yildirim (2023) ¢aligmalarinda, 2017-2023 yillar1 Tiirkiye verilerini kullanarak
enerji ithalati, YEK-DEM, enerji ve elektrik ihracati ve yenilenebilir enerji tiretimi arasindaki iligkiyi
analiz etmek icin VAR modeli, Johansen es biitiinlesme ve Granger nedensellik testini
kullanmiglardir. Calismada YEK-DEM, enerji ve elektrik ihracati, yenilenebilir enerji bagimsiz
degiskenlerinden enerji ithalatt bagimli degiskenine dogru tek yonlii nedensellik iliskisi elde
edilmistir.

Uluslararas1 literatiirde yapilan c¢alismalar, yenilenebilir enerji ile enerji politikalari,
ekonomik biiyiime, kamu destek ve tesvikleri, ¢evresel etkiler ve dig ticaret gibi degiskenler
arasindaki iligkileri incelemistir. Aslani ve arkadaslar1 (2014) ¢alismalarinda, 2011-2020 yillarinda
Finlandiya verilerini kullanarak bagimliliga bagli yenilenebilir enerji politikalarini degerlendirmek
icin Nedensel dongiiler diyagrami ve sistem dinamikleri modelini kullanmislardir. Caligmada 2020
yilina kadar elektrik/is1 tikketiminde artis gergeklesirken bagimligin azalacagi tespit edilmistir.
Bhattacharya ve arkadaslar1 (2016) calismalarinda, 1991-2012 yillarinda en ¢ok yenilenebilir enerji
titketen ilk 38 iilke verileri kullanilarak yenilenebilir enerji tiretimi ile ekonomik biiyiime arasindaki
iligkiyi panel veri ile analiz etmislerdir. Calismada yenilenebilir enerji tiiketiminin ekonomik ¢ikti
iizerinde 6nemli bir etkiye sahip oldugu bulunmustur. Danish ve arkadaglar1 (2017) ¢alismalarinda,
1970-2012 yillarinda Pakistan verilerini kullanarak yenilenebilir ve yenilenemez enerji tiiketimi,
karbondioksit emisyonu ve ekonomik biiylime arasindaki iligkiyi arastirmak i¢in ARDL sinir testi,
VECM Granger nedensellik, Tam Diizeltilmis En Kii¢iik Kareler Yontemi (FMOLS), Dinamik En
Kiigiik Kareler Yontemi (DOLS) ve Kanonik Egbiitiinlesme Regresyonu (CCR) testlerini
uygulamislardir. Caligmada yenilenebilir ve yenilenemez enerji tiiketiminin Cevresel Kuznets
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Egrisinin varligini sagladig: tespit edilmistir. Ayrica yenilenebilir enerji tiiketiminin karbondioksit
emisyonu iizerinde olumsuz bir etkisi oldugu tespit edilirken, yenilenemeyen enerji tiiketiminin
emisyon Tizerindeki etkisinin olumlu oldugu belirlenmistir. Nicolini ve Massimo (2017)
calismalarinda, 2000-2010 yillar1 verilerini kullanarak bes biiyiik Avrupa iilkesinde yenilebilir enerji
politikalar ile enerjiye verilen tesvik arasindaki iliskiyi En Kiiciik Kareler Yontemi (OLS) ve
Hausman Taylor yontemleri ile tahmin etmislerdir. Caligmada yenilenebilir enerjiyi tesvik etmede
politikalarin etkisinin kisa ve uzun dénemde etkili oldugu bulunmustur. Berksoy ve Akbas Akdogan
(2018) calismalarinda, 1990- 2015 yillar1 arasinda 28 Avrupa birligi iilkesi ve Tiirkiye verilerini
kullanarak yenilenebilir enerji kayaklan ile ilgili kamu politikalar, tesvik ve destek durumlarini
incelemek icin panel veri kullanmislardir. Calismada yenilenebilir enerjinin gelistirilmesi ve
yayginlagtirilmasinda kota yiikiimliigliniin ve sabit fiyat garantisinin etkisinin anlamli ve pozitif
yonlii oldugu bulunmustur. Ganda (2018) calismasinda, 2000-2014 yillar1 arasinda OECD
iilkelerinin verileri kullanmlarak ¢evre kalitesi degiskenleri ile yesil enerji yatinmlar1 arasindaki
iligkiyi analiz etmek icin panel birim kok testleri ve sistem-Genellestirilmis Momentler Y dntemini
(GMM) kullanmis. Calismada yenilenebilir enerji kullaniminin zararli gaz emisyonlarinda azalma
sagladigi tespit edilmistir. Chen ve arkadaglar1 (2019) ¢alismalarinda, 1980- 2014 yillarinda Cin
verilerini kullanarak karbondioksit emisyonu, GSYIH, yenilenebilir ve yenilenemez enerji ve dis
ticaret arasindaki iligkiyi aragtirmak icin ARDL sinir testini ve VECM Granger nedensellik testini
kullanmiglardir. Calismada degiskenler arasinda uzun dénemli iligki oldugu tespit edilmistir. Kaya
ve Bayraktar (2021) caligmalarinda, 2001-2015 yillarinda 28 iilke i¢in giines enerjisi kurulu
kapasitesi ile tesvik araclari arasindaki iliskiyi panel veri analizi ile aragtirmislardir. Calismada,
giines enerjisi kurulu gii¢ kapasitesi ile vergi tesvikleri, tarife garantisi, gayrisafi yurt i¢i hasila
(GSYH) ve yesil sertifika arasinda pozitif ve anlamli bir iligki tespit edilmistir. Buna karsilik, enerji
ithalat1 ile giines enerjisi kurulu gii¢ kapasitesi arasinda negatif ve anlamli bir iliski bulunmus, kredi
ve siibvansiyonlar ile ise istatistiksel olarak anlamli bir iligki saptanmamuistir. Yang ve arkadaglar
(2022) galigmalarinda, 1995-2018 yillarinda E7 iilkelerinin verileri kullanilarak EKC hipotezini test
etmede yenilenebilir enerji ve kamu-6zel sektor ortakliginin etkisini incelemek i¢in Kantil Regresyon
Momentleri Yontemini kullanmiglardir. Calismada yenilenebilir enerjinin CO2 emisyonlarin
azaltmada alt ve st kantillerde etkili iken orta kantilde etkili olmadig tespit edilmistir.

Yontem

Caligmada, 2017-2024 donemine ait aylik veriler kullanilarak klasik c¢oklu dogrusal
regresyon ve Bayesyen coklu regresyon yontemleri birlikte uygulanmistir. Klasik regresyon
analizinde verilerden istatistiksel ¢ikarimlar yapmak amaciyla kullanilan SPSS programi, etkili ve
kullanici dostu bir istatistiksel yazilimdir. Basit modellere uygulanabildigi gibi, karmasik modellere
de kolaylikla uygulanabilmektedir (Hinton ve arkadaslari, 2004, s. 1-5). Klasik regresyonda
karsilasilan 6nemli sorunlardan biri olan ¢oklu dogrusallik durumunda ise, bu sorundan etkilenmeyen
Bayesyen yontem alternatif olarak kullanilabilir. Bayesyen yontemde, WinBUGS yazilim
yardimiyla sonsal dagilimdan rastgele orneklem f{iretilebilir (Ntzoufras, 2009, s. 83-84). Ayrica,
Markov Zinciri Monte Carlo (MCMC) teknigi ile birbirinden bagimsiz istenilen sayida 6rneklem
tiretmek miimkiindiir. Ayrica Bayesyen yontem, basit ve karmasik problemlere rahatlikla
uygulanabilmekte ve elde edilen sonuglar gergek degere oldukg¢a yakin bulunmaktadir (McCarthy,
2007, s. 57).

YEKDEM Materyali

Tiirkiye, sahip oldugu dogal kaynak cesitliligi sayesinde yenilenebilir enerji agisindan
onemli bir potansiyele sahiptir. Bu potansiyelin etkin bi¢cimde degerlendirilmesi amaciyla,
yenilenebilir enerji yatirimlarini tesvik etmeye yonelik gesitli politika ve diizenlemeler hayata
gecirilmistir. Bu diizenlemelerden en 6nemlilerinden biri YEKDEM’dir. YEKDEM kapsaminda
desteklenebilecek liretim tesisleri, 5346 sayili Kanun’da tanimlanan yenilenebilir enerji kaynaklarina
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dayali tesislerdir. Mekanizma kapsaminda uygulanan fiyatlar, tesisin isletmeye giris tarihine gore 10
yila kadar degisen siirelerde garanti edilmekte olup, ilgili donemler Cumhurbagkan1 Kararlar ile
diizenlenmektedir. YEKDEM basvurulari her yil belirlenen takvim cercevesinde alinmakta; {iretim
lisans1 sahipleri belirlenen siirelerde EPDK’ya bagvurarak bir sonraki yil igin sisteme dahil
edilmektedir. Lisanssiz {iretim tesisleri ise gorevli tedarik sirketleri araciligiyla YEKDEM’den
dogrudan yararlanabilmektedir. YEKDEM, hem yatinnmcilar i¢in gelir garantisi saglayan hem de
yenilenebilir enerji yatirimlarini tesvik eden 6nemli bir piyasa temelli destek mekanizmasidir (Enerji
Piyasas1 Diizenleme Kurumu, 2025). Bu nedenle YEKDEM’in ¢alismada tercih edilmesinin temel
nedeni, Tiirkiye’de yenilenebilir enerji yatirimlarini dogrudan tesvik eden ana mekanizma olmasi ve
enerji tiretim dinamikleri lizerindeki etkisinin ampirik olarak degerlendirilmek istenmesidir. Ayrica
mekanizmanin kurumsal ve diizenleyici yapisinin gii¢lii olmasi, veri giivenilirligini artirmakta ve
istatistiksel analizler i¢in uygun bir zemin olusturmaktadir.

YEKDEM kapsaminda saglanan desteklerin yillar i¢indeki degisimini gdstermesi amaciyla,
destek miktarlarinin zaman igerisindeki gelisimi Sekil 1°de sunulmustur.
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Sekil 1: YEKDEM
Kaynak: Enerji Piyasasi Diizenleme Kurumu (EPDK) (2025)

Sekil 1 incelendiginde YEKDEM desteklerinin her gegcen yil artis gosterdigi
gozlemlenmektedir. 2017- 2019 yillar1 arasinda 2018’de %56 ve 2019°da %72 oraninda istikrarl bir
artig s6z konusudur. 2020-2021 déneminde artis oran1 diismekle beraber yiikselmeye devam etmistir.
2020°de %21,9 ve 2021°de %32 oraninda bir artis olmustur.2022-2024 doneminde en dramatik
sigrama %113,97 ile 2022 yilinda olmustur. 2023’te %28,79 ve 2024°te %40,78 oraninda bir artis
s6z konusudur. Sonug olarak YEKDEM miktar1 devamli artarak 2017’°den 2024°e gelindiginde son
sekiz yilda 17 katina ¢ikmuistir. Bu artig finansal siirdiiriilebilirlik ve enerji politikasi agisindan dnemli
bir durumdur. Ciinkii YEKDEM miktarlar1 hem oran hem de miktar agisindan dikkate deger bir artig
trendi yakalamis durumdadir.

Tiirkiye’de yenilenebilir enerji iiretim kapasitesinin yillara gore dagilimi ve gelisim egilimini
ortaya koymak amaciyla lisansli ve lisanssiz tiretim verileri Sekil 2’de gosterilmektedir.
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Sekil 2: Yenilenebilir Enerji Uretimi
Kaynak: Enerji Piyasas1 Diizenleme Kurumu (EPDK) (2025)

Sekil 2 incelendiginde toplam lisanssiz iiretimin siirekli bir artig gostererek 2024 yilinda en
iist seviyede yer aldig1 gozlemlenmektedir. Lisansh iiretimlerden biyokiitle, giines, jeotermal genel
olarak artig trendi gostermektedir. Ancak hidrotermal 2019 yilina kadar siirekli artis gdsterdikten
sonra sonraki yillarda ciddi oranda diislis gostermistir. Riizgar enerjisi de 2022 yilina kadar artig
gostermis sonraki yillarda hafif bir diislis sergilemistir.

Veri Analizi

Caligmada, Tirkiye’de YEKDEM desteklerinin yenilenebilir enerji iiretimi tizerindeki
etkisini analiz etmek amaciyla 2017-2024 dénemine ait aylik veriler kullanilmig olup, s6z konusu
veri seti toplam 96 aylik gézlemden olusmaktadir. Veriler Enerji Piyasas1 Denetleme Kurumu resmi
sitesinden elde edilmistir (EPDK, 2025). Bagimsiz degisken YEKDEM destek miktar1 olup bagimsiz
degiskenler; biyokiitle enerjisi (BY), giines enerjisi (GN), hidroelektrik enerji (HD), jeotermal enerji
(JT), rlizgar enerjisi (RZ) ve lisanssiz (LS) yenilenebilir enerjilerdir. Calismada kullanilan model
asagida verilmistir:

YEKDEM,; =P, + By * BY + B3 * GN + B, * HD + Bs * JT + B * RZ + B, x LS + & (1)

Bu modelde B sabit terimi, 8, — 37ise bagimsiz degiskenlere ait katsayilari temsil etmektedir. &;hata
terimini ifade etmektedir. Model, YEKDEM destekleri ile yenilenebilir enerji iiretim tiirleri
arasindaki iligkiyi coklu dogrusal regresyon ¢ercevesinde analiz etmek amaciyla kurulmustur.

Bayesyen yaklasim

Bayes yaklagimi, admi Ingiliz matematik¢i Thomas Bayes’ten alir. Bayes, "ters olasilik"
olarak bilinen bir kavrami ortaya koyarak olasilik teorisine yeni bir yorum getirmistir. Bu yaklasim,
bir olayin olasiligini mevcut veriler 1siginda, Onceden sahip olunan inanglarla birlestirerek
degerlendirmeyi amaglar. Temelini Bayes teoreminden alan bu yontem, olaylara dair ¢ikarimlarda
bulunurken hem ge¢mis bilgileri hem de giincel verileri birlikte kullanir (Bernardo & Smith, 2000,
s. 1-4).

0 rastgele degisken ve f(y|6) benzerlik fonksiyonu i¢in yogunluk fonksiyonu,

h(0,y) = f(¥10).9(8) = g@ly).-f(¥) ()
olup Esitlik 2
_ 096 f(¥]0).9®
90Y) = =50 = 010 e@as €)

Esitlik 3 seklinde yeniden diizenlenirse Bayes teoremi elde edilir. g(8]y) sonsal dagilim olup Esitlik
3’{in paydasindaki[ f(v|6). g(8)d0 esitligi Bayesyen yaklasim igin normallestirme sabiti olup 1° e
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esittir. f(y|6) benzerlik fonksiyonu ile matematiksel olarak ayni olan £(8|y) olabilirlik fonksiyonu
ve normallestirme sabiti Esitlik 3’te yerine yazilirsa,

g@ly) < f(y|6).9(8)
g@ly) o« £(8ly).g(0) 4)

ifadesi elde edilir. Burada ' « ' sembolii orantili oldugunu gostermektedir (Greenberg, 2008, s. 14-
15). Esitlik 4 ile verilen ifade sozel olarak,

sonsal dagilim o« olabilirlik fonksiyonu x onsel dagilim

seklinde ifade edilir. e ~ N (0,62I) olup, Esitlik 4, y = xB + e dogrusal regresyon modeline
uygulanirsa,

gB.aly) < £(B,aly).-g(B,0) )
- —xB)'y-
£(B,oly) = (2no?) " 2exp[- L2
_ -T/2 =T _ =xB)'(y—xpB)
(2m) /20T exp[— LB ©)
eldeedilirb = (x'x)"x'y , 6% = —(y_xb)vﬂ , V=T — K degerleri Esitlik 6’da yazilirsa
- 1 A
£(B,oly) = o~ Texp{—55[v6? + (B — b)'x'x(B — b) 1} (7
olabilirlik fonksiyonu elde edilir. Bilgi vermeyen 6nsel igin
gBaly) x &1 ®)
orantili ifadesi kullanilmaktadir. £, @ parametrelerinin bagimsiz oldugu varsayimi altinda
g(B,0) = g(B)g(o) « &1 ©)

seklinde yazilabilir. Burada -00< § <00 ve 0< ¢ <oo olup g(B) sabit kabul edilirse g(o) x o1

olur. Burada, [ . g(B)df =, [~ g(o)do =oo olup, Esitlik 7 ve Esitlik 8, Esitlik 5’te
yerine yazilirsa,
gB.aly) « £(B,aly).g(B,0)
o 0~ Dexp{——[v62 + (B — b)'x'x(B — b) |} (10)
sonsal yogunluk fonksiyonu elde edilir (Judge vd., 1986, s. 97-112; Greenberg, 2008, s. 41-47).
Bulgular

Tiirkiye’de YEKDEM desteklerinin biyokiitle enerjisi, giines enerjisi, hidroelektrik enerji,
jeotermal enerji, riizgar enerjisi ve lisansiz yenilenebilir enerji iiretimi iizerindeki etkisini analiz
etmek icin klasik ¢oklu regresyon ve Bayesyen coklu regresyon analizleri kullanilmigtir. SPSS
programi ile elde edilen sonuglar Tablo 1 ile WinBUGS programi ile elde edilen sonuglar Tablo 2
ile verilmistir.

Tablo 1: Klasik Yontem ile Elde Edilen Tanimlayic1 Istatistik Tablosu
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Parametre B Standart Hata ~ Onem Diizeyi 2.5% 97.5% R? Ayarlanmis
RZ
b[1] 2,573 0,695 3,66E-4 1,193 3,953
b[2] 2,300 0,100 2,77E-39 2,102 2,498
b[3] -0,123 0,020 1,4E-08 -0,162 -0,084
b[4] 0,179 0,039 1,46E-05 0,102 0,257 0,980 0,960
b[5] -1,226 0,168 1,07E-10 -1,559 -0,893
b[6] 0,062 0,090 0,496556 -0,118 0,241
b[7] 0,092 0,045 0,047491 0,001 0,184

Tablo 1°de yer alan bulgular incelendiginde, bagimsiz degiskenlerin anlamlilik diizeylerinin,
riizgar enerjisi disindaki tim degiskenler icin .05’in altinda oldugu goriilmektedir. Bu durum
calismada kullanilan her bir bagimsiz degiskenin bagimli degisken iizerinde anlaml bir etkiye sahip
oldugunu gostermektedir. Diger bir ifade ile modelde kullanilan bagimsiz degiskenlerin bagimli
degisken tizerindeki etkisi istatistiksel olarak anlamlidir. Tablo 1’deki katsayilar incelendiginde
gilines ve jeotermal enerjinin katsayilarinin negatif, biyokiitle, hidroelektrik, riizgar ve lisansiz
enerjinin katsayilariin pozitif oldugu bulunmustur. Caligmada R? degeri 0,980 ve ayarlanmig R?
degeri ise 0,960 olarak bulunmustur. Coklu dogrusal modelde ayarlanmis R? degeri dikkate
alindigindan, bagimsiz degiskenlerin bagimli degiskeni %96 oraninda agikladig1 gézlemlenmektedir.
Bu bulgular dogrultusunda, modelde yer alan bagimsiz degiskenlerin, bagimli degiskeni agiklama
diizeylerinin istatistiksel olarak hem anlamli hem de gii¢lii oldugu sonucuna varilabilir.

Tablo 2: Bayesyen Yontem ile Elde Edilen Tamimlayici Istatistik Tablosu

Parametre B Standart ~ MC Hata 2.5% 97.5% Baslangig Ornekl
Hata

b[1] 2,573 0,713 5,586E-4 1,173 3,975

b[2] 2,300 0,103 8,224E-5 2,099 2,501

b[3] -0,123 0,020 1,645E-5 -0,163 -0,083

b[4] 0,179 0,040 3,422E-5 0,101 0,258 1001 499000
b[5] -1,226 0,172 1,356E-4 -1,565 -0,888

b[6] 0,062 0,093 5,586E-4 1,173 0,244

b[7] 0,092 0,713 7,194E-5 -0,121 3,975

tau 130,80 19,590 1,704E-2 95,200 171,800

Bayesyen regresyonda bagimsiz degiskenlerin bagimli degiskeni agiklama diizeyini
belirlemede kullanilan MC hatanin .05 ten kiigiik oldugu gozlemlenmektedir. Tablo 2 incelendiginde
glines ve jeotermal enerjinin katsayilarinin negatif, biyokiitle, hidroelektrik, riizgar ve lisansiz
enerjinin katsayilarimin pozitif oldugu elde edilmistir.

Tablo 1 ve Tablo 2 karsilastirildiginda klasik regresyon ile Bayesyen regresyon analiz
sonucunda elde edilen katsayilarin ayni oldugu gézlemlenmektedir. Bu durum Bayesyen yontemde
belirsiz onsel ile ¢alisilmasindan kaynaklanmaktadir.
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Sekil 3: iz Cizimi
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Sekil 3’teki iz c¢izim grafigi incelendiginde, Markov Zinciri Monte Carlo (MCMC)
yontemine dayali olarak gerceklestirilen 1500000 iterasyonun son 200 iterasyonunu gostermektedir.
Burada sonsal dagilimin son 200 iterasyonunun incelenmesi yapildiginda, Markov zincirinin arama
hizinin ve yakinsama davranisinin makul diizeyde oldugu goézlemlenmektedir. Zincirin denge
durumuna ulagtigi ve elde edilen 6rneklerin sonsal dagilimin giivenilir bir temsili oldugu sonucuna
varilabilir.

1500000

1001 500000 1000000 1500000 1001 500000 1000000 1500000
reration - n

Sekil 4: Coklu Zincir Izleme Hareket Grafigi; 1001-1500000

Baslangicta WinBUGS programinda ilk 1000 adim yanma olarak belirlendigi i¢in ¢oklu
zincir izleme grafigi Sekil 4’te gozlemlendigi gibi 1001. adimdan baglamigtir. MCMC yodntemine
dayali olarak gergeklestirilen 1 500 000 iterasyonun yanma hari¢ tiim iterasyon degerlerinin grafigi
Sekil 4 ile verilmistir. Parametrelerin sonsal dagilim degerlerini elde etmek i¢in her bir iterasyon i¢in
hareket ettigi noktalar gozlemlenmektedir. Burada b[1] parametresi (1,173- 3,975) araliginda 2,572,
b[2] parametresi (2,099- 2,501) araliginda 2,300, b[3] parametresi (-0,163- -0,083) araliginda -
0,123, b[4] parametresi (0,101- 0,258) araliginda 0,179, b[5] parametresi (-1,565- -0,888) araliginda
-1,226, b[6] parametresi (-0,121- 0,244) aralifinda 0,062, b[7] parametresi (-2,49E-4- 0,185)
araliginda 0,092 degerine yakin noktalarda sonsal dagilimi aramaktadir.
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Sekil 5: Kernel Yogunluk Cizimi

Sekil 5’te parametrelerin Kernel yogunluk grafikleri sunulmustur. Kernel yogunluk grafigine
gbre parametrelerin normal dagilim gosterdigi goézlemlenmektedir. Bu durum modelin uygun bir
sekilde tanimlandigini1 ve 6rnekleme siirecinin basarili bir sekilde ¢calistigini gostermektedir.
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Sekil 6: Calisan Nicelikler Grafigi

Sekil 6’da WinBUGS tarafindan atanan aralikta sonsal dagilimin duragan olup olmadiginin

T T
500000 1000000
iteration

incelendigi ¢alisan nicelikler grafigi sunulmustur. Elde edilen bulgular sonucunda grafigin duragan
oldugu gozlemlenmektedir. Sekil 6 incelendiginde b[1] parametresinin 2,572, b[2] parametresinin
2,300, b[3] parametresinin -0,123, b[4] parametresinin 0,179, b[5] parametresinin -1,226, b[6]
parametresinin 0,062 ve b[7] parametresinin 0,092 degeri boyunca sabit degerler {irettigi
gbzlemlenmektedir.

b[1] b{2] b[3] bf4]
1.0f 1.0F 1.0f 1.0F
057| 05f| 057| 0,5f|
0.0 0.01 0.0 0.0p
-0.5f 0.5F 0.5F 0.5F
-1.0p -1.0 1.0t 1.0p
T T T T T T T T T T T T
Q 20 40 Q 20 40 Q 20 40 0 20 40
lag lag lag lag
b[5] b[6] b[7] tau
1.0p 1.0f 1.0f 1.0f
DS-I 0,5-I D,E-I D,S-I
0.0 0.0r 0.0f 0.0 ™
-0.5f -0.5f -0.5F -0.5[
-1.0p -1.0p -1.0f -1.0
T T T T T T T T T T T T
0 20 40 0 20 40 0 20 40 0 20 40
lag lag lag lag

Sekil 7: Otokorelasyon Cizimi

Sekil 7 incelendiginde ilk 49 iterasyonun otokorelasyonu gozlemlenmektedir. Otokorelasyon
ardigik iterasyonlar arasindaki otokorelasyonu oOl¢mekte olup sifira yakin degerler olmasi
beklenmektedir. Sekil 7°de ilk iterasyonun 1 olmas1 ilk iterasyonun kendisi ile olan
otokorelasyonundan kaynaklanmaktadir. ikinci iterasyon ile birinci iterasyon arasinda otokorelasyon
sifir olup bundan sonraki adimlarda da ardisik iterasyonlar arasindaki otokorelasyon sifir oldugu
Sekil 7°den gozlemlenmektedir. Bu durum MCMC zincirleri arasinda bir bagimlilik olmadigim
gostermektedir.

Sonug¢

Caligmada, 2017-2024 yillann arasinda 96 aylik bir donemi kapsayan Tiirkiye verileri
kullanilarak klasik ve Bayesyen ¢oklu regresyon analizi uygulanmigtir. Her iki yontemde de bagimli
degisken olarak YEKDEM destek miktari, bagimsiz degisken olarak; biyokiitle enerjisi, giines
enerjisi, hidroelektrik enerji, jeotermal enerji, riizgar enerjisi ve lisansiz yenilenebilir enerji iiretimi
dikkate alinmastir.

Caligmada, analizler Klasik ve Bayesyen olmak tizere iki farkli yontemle gerceklestirilmistir.
Analizlerde klasik regresyon SPSS yazilimi kullanilarak, Bayesyen regresyon ise WinBUGS
program yardimiyla yiiriitiilmiistiir. Ozellikle Markov Zinciri Monte Carlo (MCMC) gibi
algoritmalarin yayginlagsmasi ve bilisim teknolojilerinin gelisimi, Bayesyen yontemlerin uygulama
alanlarin1 genisletmis; bu yontemleri modern istatistik ve yapay zekd uygulamalarinin temel
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bilesenlerinden biri haline getirmistir. Bayesyen yaklasim, mevcut bilgi ve inanc¢lar1 6nsel dagilimlar
araciligiyla modele dahil ederek, gozlemler sonucunda bu bilgilerin giincellenmesini ve olasiliga
dayali ¢cikarimlar yapilmasint miimkiin kilmaktadir.

Her iki yontem ile yapilan analiz sonuglarinin ayni oldugu bulunmustur. Sonuglarin ayni
cikmasinda Bayesyen yaklasimda belirsiz nsel dagilimin kullanilmasi etkili olmustur. Elde edilen
bulgular incelendiginde YEKDEM bagimli degiskeni {izerinde biyokiitle, hidroelektrik, riizgar ve
lisanssiz yenilenebilir enerji kaynaklarinin etkisi pozitif yonlii olurken, giines enerjisi ve jeotermal
enerjinin etkisi negatif yonli olarak bulunmustur. Ayrica her bir bagimsiz degiskenin bagiml
degiskeni acgiklama orani anlamli olarak bulunmustur. Bu bulgular yenilenebilir enerji alaninda
saglanan desteklerin yenilenebilir enerji alaninda enerji iiretimini anlamli olarak etkiledigini
gostermektedir.

Calismada WinBUGS yazilimi araciligiyla Bayesyen belirsiz dnsel dagilim modelinde
1500000 6rneklem tiiretilmis ve ilk 1000 adimin yanmasina izin verilmistir. Analiz sonucunda hem
klasik hem de Bayesyen yontemle elde edilen degerlerin ayni oldugu gbézlemlenmistir. Her iki analiz
icin diger degiskenler sabit tutuldugunda BY degiskenindeki bir birimlik artis YEKDEM’de 2,300
birimlik bir artisa, HD degiskenindeki bir birimlik artts YEKDEM’de 0,179 birimlik bir artisa, RZ
degiskenindeki bir birimlik artis YEKDEM’de 0,062 birimlik bir artisa, LS degiskenindeki bir
birimlik artis YEKDEM’de 0,092 birimlik bir artisa karsilik gelirken, GN degiskenindeki bir birimlik
artis YEKDEM’de 0,123 birimlik bir azalisa ve JT degiskenindeki bir birimlik artis YEKDEM’de
1,226 birimlik bir azalisa karsilik gelmektedir.

Yenilenebilir enerji alaninda saglanan desteklerin yenilenebilir enerji kapasitesini arttirmada
ve llkenin yenilenebilir enerji alaninda daha ¢ok iiretim yapmasina olanak saglamaktadir. Calismada
elde edilen sonuglar Nicolini ve Massimo (2017), Berksoy ve Akbas Akdogan (2018), Yalc¢iner ve
Ozcan (2021), Damar ve Yildirim (2023) galismalar ile benzerlik gostermektedir.

Caligma, Tirkiye YEKDEM desteklerinin yenilenebilir enerji liretimi iizerindeki etkisini
analiz ederek mevcut duruma iligkin 6nemli bulgular ortaya koymustur. Ancak, yenilenebilir enerji
politikalarinin  etkilerini analiz etmek icin gelecekte yapilacak arastirmalarin kapsami
farklilagtirilabilir. Yenilenebilir enerji alaninda yapilacak olan yatirnmlarin kurulum sartlari,
teknolojik gereklilikleri ve bolgesel dagilim farkliliklari incelenebilir. Ek olarak, farkli enerji tiirleri
icin kurulum ve igletme maliyetlerinin karsilastirmali analizleri yapilarak, yatirimin geri doniis siiresi
ve iilke ekonomisine katkis1 degerlendirilebilir. Ayrica, kamu-6zel sektor is birligi modellerinin
yenilenebilir enerji destek mekanizmalarina etkisi ve politikalarin etkinligi test edilerek, politika
yapicilara yol gosterici Oneriler sunulabilir.
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Yazar Katkisi
Tim yazarlar ¢alismanin tasarlanmasi, yiirlitiilmesi, analizi ve makalenin hazirlanmasina
onemli Olctide katki saglamistir. Tiim yazarlar makalenin son halini okuyup onaylamis ve
yayimlanmasini kabul etmistir.
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Cikar Catismasi
Yazar(lar), bu makalenin yayimlanmasina iligkin herhangi bir ¢ikar ¢atismasi bulunmadigini
beyan eder.

Finansal Destek
Bu aragtirma herhangi bir kamu kurumu, ticari kurulus veya kar amaci giitmeyen kurulus
tarafindan finansal olarak desteklenmemistir.

Yapay Zeka Kullanim Beyam
Makalenin hazirlanmasi siirecinde yapay zeka araglarindan yalnizca dil diizenleme, ceviri
destegi ve anlatim iyilestirmesi amaciyla sinirlt 6l¢iide yararlanilmistir. Yapay zeka araglari
tarafindan yapilan ceviri ve dil diizenlemeleri yazar(lar) tarafindan dikkatle kontrol
edilmistir. Yapay zekad araclari calismanin bilimsel igeriginin, arastirma tasariminin,
analizlerinin veya akademik sonuglarinin olusturulmasinda kullanilmamigtir. Makalenin
igerigine iligkin tiim akademik sorumluluk yazar(lar)a aittir.

Telif Haklar1 ve izinler
Yazar(lar), telif hakki gerektiren materyaller kullanilmigsa gerekli izinlerin alindigim ve
caligmanin herhangi bir fikri miilkiyet hakkini ihlal etmedigini beyan eder.

Yazar Onayi

Tiim yazarlar makalenin son halini okuduklarini, onayladiklarini ve yayimlanmasini kabul
ettiklerini beyan eder.

Authors' Contribution Statement / Yazarlarin Katki Orani Beyani

The researchers' contribution statement is as follows / Arastirmacilarin katki orani beyani su
sekildedir:

First author / 1. Yazar %50,
Second author / 2. Yazar %50.

www.turkishstudies.net/economy




    Y E K D E M  t


    𝛽 1 +   𝛽 2 ∗ B Y +   𝛽 3 ∗ G N +   𝛽 4 ∗ H D +   𝛽 5 ∗ J T +   𝛽 6 ∗ R Z +   𝛽 7 ∗ L S +   𝜀  i


    𝛽 1


    𝛽 2 −   𝛽 7


    𝜀  i


  f ( y | 𝜃 )


  h  ( 𝜃 ,   y ) = f  (  y |  𝜃 ) . g  ( 𝜃 ) = g  (  𝜃 |  y ) . f ( y )


  g  (  𝜃 |  y ) =     f  (  y |  𝜃 ) . g  ( 𝜃 )  f ( y ) =     f  (  y |  𝜃 ) . g  ( 𝜃 )   ∫  f  (  y |  𝜃 ) . g  ( 𝜃 ) d 𝜃


  g  (  𝜃 |  y )


   ∫  f  (  y |  𝜃 ) . g  ( 𝜃 ) d 𝜃


  f ( y | 𝜃 )


  g  (  𝜃 |  y )   ∝     f  (  y |  𝜃 ) . g  ( 𝜃 )


  g  (  𝜃 |  y )   ∝         ℓ ( θ | y ) . g  ( 𝜃 )


  ′ ∝ ′


  s o n s a l   d a ğ 𝚤 l 𝚤 m   ∝ o l a b i l i r l i k   f o n k s i y o n u   x   ö n s e l   d a ğ 𝚤 l 𝚤 m


  e    


    𝛿 2


  y = x 𝛽 + e


  g  (  𝛽 , 𝜎   |  y )   ∝         ℓ ( 𝛽 , 𝜎 | y ) . g  ( 𝛽 , 𝜎 )


  ℓ ( 𝛽 , 𝜎 | y )


    ( 2 𝜋   𝜎 2 )  − T / 2 exp ⁡ [ −      ( y − x 𝛽 )  𝚤 ( y − x 𝛽 )  2   𝜎 2 ]


    ( 2 𝜋 )  − T / 2   𝜎  − T exp ⁡ [ −      ( y − x 𝛽 )  𝚤 ( y − x 𝛽 )  2   𝜎 2 ]


  b =     (   x  𝚤 x )  − 1   x  𝚤 y


      𝜎 ^ 2 =  


  −      ( y − x b )  𝚤 ( y − x b )  v


  v = T − K


  ℓ  (  𝛽 , 𝜎 | y ) =     𝜎  − T exp ⁡ { −  1  2   𝜎 2 [   v     𝜎 ^ 2 +    ( 𝛽 − b )  𝚤   x  𝚤 x ( 𝛽 − b )  


  g  (  𝛽 , 𝜎   |  y )   ∝          


    𝛿  − 1


  g ( 𝛽 , 𝜎 ) =   g  ( 𝛽 ) g ( 𝜎 ) ∝      


    𝛿  − 1


  𝛽


  𝜎


  g  ( 𝛽 )


  g ( 𝜎 ) ∝      


    𝜎  − 1


    ∫  − ∞ ∞  g (   𝛽 ) d 𝛽 = ∞


    ∫ 0 ∞  g (   𝜎 ) d 𝜎 = ∞


  g  (  𝛽 , 𝜎   |  y )   ∝         ℓ ( 𝛽 , 𝜎 | y ) . g  ( 𝛽 , 𝜎 )


        ∝


    𝜎  − ( T + 1 ) exp ⁡ { −  1  2   𝜎 2 [   v     𝜎 ^ 2 +    ( 𝛽 − b )  𝚤   x  𝚤 x ( 𝛽 − b )  

