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Abstract: This study examines the multidimensional effects of climate policies on urban economies in depth.
Our analyses show that policies such as carbon pricing not only provide environmental benefits but also
increase cities' Gross Domestic Product (GDP) and productivity. This finding supports the Porter Hypothesis,
which suggests that environmental regulations can act as a lever for economic growth and innovation rather
than being a cost. The study reveals that this positive effect does not occur immediately but emerges gradually
in the years following the implementation of policies, indicating that long-term benefits materialise after short-
term compliance costs. Furthermore, it has been determined that the impact of climate policies varies from city
to city; large cities with high incomes, technology-intensive sectors, and strong innovation ecosystems are
particularly successful in transforming these policies into economic opportunities. Climate policies are a
complex phenomenon intertwined with cities' economic dynamics, innovation capacities, and social structures.
Our findings highlight the necessity of integrated approaches for future policy design that take into account the
unique conditions of cities, maximise economic benefits, and minimise social justice risks.
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Oz: Bu calisma, iklim politikalarmin kentsel ekonomiler iizerindeki ¢ok boyutlu etkilerini derinlemesine
incelemektedir. Analizlerimiz, karbon fiyatlandirmasi gibi politikalarin yalnizca ¢evresel faydalar saglamakla
kalmay1p, ayn1 zamanda sehirlerin Gayri Safi Yurt ici Hasilasim (GSYIH) ve verimliligini de artirdiginm
gostermektedir. Bu bulgu, ¢evresel diizenlemelerin bir maliyet olmaktan ziyade ekonomik biiyiime ve yenilik
icin bir kaldirag islevi gorebilecegini dne siiren Porter Hipotezi'ni desteklemektedir. Caligma, bu olumlu etkinin
hemen gergeklesmedigini, politikalarin uygulanmasindan sonraki yillarda kademeli olarak ortaya ¢iktigini, kisa
vadeli uyum maliyetlerinin ardindan uzun vadeli faydalarm belirdigini ortaya koymaktadir. Ayrica, iklim
politikalarmin etkisinin sehirden sehre degistigi belirlenmistir; yiiksek gelirli, teknoloji yogun sektorlere sahip
ve giicli yenilik ekosistemlerine sahip biiyiik sehirler, bu politikalari ekonomik firsatlara doniistiirmede
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ozellikle basarilidir. iklim politikalari, sehirlerin ekonomik dinamikleri, yenilik kapasitesi ve sosyal yapilartyla
i¢ ige gecmis karmasik bir olgudur. Bulgularimiz, sehirlerin benzersiz kosullarini dikkate alan, ekonomik
faydalar1 en iist diizeye ¢ikaran ve sosyal adalet risklerini en aza indiren gelecekteki politika tasarimi icin
biitiinlesmis yaklagimlarin gerekliligini vurgulamaktadir.

Anahtar Kelimeler: Tklim Politikalar1, Kentsel Ekonomi, Heterojen Etkiler, Porter Hipotezi.
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Structured Abstract

The transition toward low-carbon development has made climate policies central to urban economic
transformation. However, the existing literature primarily evaluates climate policies from environmental or
national macroeconomic perspectives. At the same time, limited attention has been given to how these policies
reshape urban productivity, housing markets, and heterogeneous economic outcomes across cities with
different innovation capacities. Moreover, empirical evidence integrating environmental economics, urban
geography, and global political economy within a single analytical framework remains scarce. This study aims
to investigate the economic effects of climate policies on urban productivity and housing markets while
identifying the mechanisms through which city characteristics—particularly innovation capacity, economic
complexity, and institutional quality—condition policy effectiveness. By combining multiple theoretical
perspectives, including Pigouvian taxation, the Porter Hypothesis, hedonic pricing theory, and absorptive
capacity theory, the study develops a comprehensive framework explaining why climate policies generate
heterogeneous economic outcomes across cities.

The study adopts a mixed-method research design integrating theoretical analysis with advanced
quantitative econometric techniques. The empirical analysis utilises city-level panel data compiled from
internationally recognised databases, including the OECD, Eurostat, the World Bank, national statistical
agencies, ICAP, and the World Bank Carbon Pricing Dashboard. The dataset includes indicators of urban GDP,
total factor productivity, carbon pricing policies, green building certifications, demographic characteristics,
industrial structure, R&D expenditures, transportation infrastructure, and institutional quality. Four
complementary econometric approaches are employed to examine different dimensions of climate policy
impacts. First, panel data fixed-effects models estimate the average effects of climate policies while controlling
for unobserved city-specific heterogeneity. Second, Difference-in-Differences (DiD) and Event Study models
identify causal policy effects and their dynamic evolution over time. Third, Triple-Difference (DDD) models
investigate heterogeneous impacts according to cities' innovation capacity and R&D intensity. Finally, hedonic
price models with repeat-sales robustness analysis estimate the causal effects of green regulations on housing
prices while controlling for property-specific fixed effects.

The empirical findings consistently indicate that climate policies generate statistically significant
positive economic outcomes while producing heterogeneous impacts across cities. The fixed-effects estimation
demonstrates that climate policy implementation increases urban GDP by approximately 4.8% (B = 0.048, p =
0.002), while robustness analysis using GDP per capita confirms the persistence of positive effects ( = 0.039,
p = 0.003). R&D expenditures also exhibit a significant positive association with economic performance (p =
0.112), supporting innovation-driven growth mechanisms. The heterogeneous analysis reveals substantial
differences according to city size. Climate policy effects are statistically insignificant in small cities but become
considerably stronger in medium-sized cities (f = 0.035, p = 0.009) and, especially, in large cities (f = 0.076,
p = 0.001), indicating that cities with stronger innovation ecosystems and financial resources transform
environmental regulations into economic opportunities more effectively.

Difference-in-Differences and Event Study analyses satisfy the parallel-trend assumption and
demonstrate that climate policy benefits emerge gradually rather than immediately. While no statistically
significant impact is observed during the first year after implementation, significant positive effects appear in
the second year (B = 0.035, p = 0.004) and increase further in the third year ( = 0.051, p = 0.001). Modern
Sun and Abraham estimators confirm the robustness of these dynamic treatment effects, reporting significant
post-policy coefficients of f = 0.021 (p = 0.045) in the first year and = 0.037 (p = 0.002) in the second year.
The Triple-Difference estimation further demonstrates that innovation capacity substantially moderates policy
effectiveness. The interaction between climate policy and high R&D intensity is positive and highly significant
(P =0.088, p <0.001), indicating that cities with stronger innovation ecosystems obtain approximately 8.8%
greater economic gains from climate policies than less innovative cities. These findings remain robust under
alternative definitions of high-R&D cities.

Housing market analysis reveals that environmental regulations create a measurable "green premium."
Hedonic price estimations indicate that climate policies increase housing prices by approximately 6.5% (B =
0.065, p <0.001). However, this premium is unevenly distributed across income groups, reaching 8.1% in high-
income neighbourhoods while remaining statistically insignificant in low-income areas. Repeat-sales
estimations (f = 0.059, p=0.001) confirm that these effects are not driven by property-specific characteristics,
demonstrating a high degree of robustness.
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This study contributes to the literature by integrating environmental economics, urban economics, and
global political economy into a unified empirical framework explaining the economic consequences of climate
policies at the city level. Unlike previous studies that primarily emphasise environmental outcomes, the
analysis demonstrates that climate policies simultaneously influence urban productivity, innovation, housing
markets, and spatial inequality. The findings provide robust empirical support for the Porter Hypothesis,
showing that well-designed environmental regulations stimulate productivity growth rather than imposing
long-term economic costs. At the same time, the research reveals that policy effectiveness depends critically
on urban absorptive capacity, innovation ecosystems, and institutional quality, explaining why identical climate
policies produce different economic outcomes across cities. The identification of a measurable green premium
further highlights the importance of incorporating housing affordability and social equity into climate policy
design. Overall, the study offers an integrated analytical framework that advances urban climate policy research
and provides evidence-based guidance for designing place-based, innovation-oriented, and socially inclusive
climate strategies.

Keywords: Climate Policy, Urban Productivity, Porter Hypothesis, Difference-in-Differences, Green
Buildings, Housing Market.
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Résumé Structuré

La transition vers un développement a faibles émissions de carbone a placé les politiques climatiques
au cceur de la transformation économique urbaine. Cependant, la littérature existante évalue principalement ces
politiques sous I’angle environnemental ou macroéconomique national. Parallélement, peu d’attention a été
accordée a la maniére dont ces politiques remodélent la productivité urbaine, les marchés du logement et les
résultats économiques hétérogénes entre des villes dotées de capacités d’innovation différentes. De plus, les
données empiriques intégrant 1’économie de I’environnement, la géographie urbaine et I’économie politique
mondiale au sein d’un cadre analytique unique restent rares. La présente étude vise a examiner les effets
économiques des politiques climatiques sur la productivité urbaine et les marchés du logement, tout en
identifiant les mécanismes par lesquels les caractéristiques des villes — notamment la capacité d’innovation,
la complexité économique et la qualité des institutions — conditionnent 1’efficacité de ces politiques. En
combinant plusieurs perspectives théoriques, notamment la taxation pigouvienne, I’hypothése de Porter, la
théorie des prix hédoniques et la théorie de la capacité d’absorption, I’étude élabore un cadre global expliquant
pourquoi les politiques climatiques générent des résultats économiques hétérogénes d’une ville a I’autre.

L’étude adopte une méthodologie mixte intégrant I’analyse théorique a des techniques économétriques
quantitatives avancées. L’analyse empirique s’appuie sur des données de panel au niveau des villes, compilées
a partir de bases de données internationalement reconnues, notamment celles de I’OCDE, d’Eurostat, de la
Banque mondiale, des instituts nationaux de statistique, de I'ICAP et du « Carbon Pricing Dashboard » de la
Banque mondiale. L’ensemble de données comprend des indicateurs relatifs au PIB urbain, a la productivité
totale des facteurs, aux politiques de tarification du carbone, aux certifications de batiments écologiques, aux
caractéristiques démographiques, a la structure industrielle, aux dépenses de R&D, aux infrastructures de
transport et a la qualité des institutions. Quatre approches économétriques complémentaires sont utilisées pour
examiner les différentes dimensions des impacts des politiques climatiques. Premiérement, des mode¢les a effets
fixes sur données de panel estiment les effets moyens des politiques climatiques tout en controlant
I’hétérogénéité non observée propre a chaque ville. Deuxiémement, des modéles de « différence dans les
différences » (DiD) et d’étude d’événements identifient les effets causaux des politiques et leur évolution
dynamique dans le temps. Troisiemement, des modéles de « triple différence » (DDD) analysent les impacts
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hétérogeénes en fonction de la capacité d’innovation et de I’intensité de R&D des villes. Enfin, des modeles de
prix hédoniques, assortis d’une analyse de robustesse par ventes répétées, estiment les effets causaux des
réglementations écologiques sur les prix de I’immobilier tout en contrdlant les effets fixes spécifiques aux biens
immobiliers.

Les résultats empiriques indiquent de maniére cohérente que les politiques climatiques générent des
résultats économiques positifs statistiquement significatifs, tout en produisant des impacts hétérogénes d’une
ville a I’autre. L’estimation a effets fixes démontre que la mise en ceuvre des politiques climatiques augmente
le PIB urbain d’environ 4,8 % ( = 0,048, p = 0,002), tandis que I’analyse de robustesse utilisant le PIB par
habitant confirme la persistance des effets positifs (B = 0,039, p = 0,003). Les dépenses de R&D présentent
également une association positive significative avec la performance économique (= 0,112), ce qui corrobore
les mécanismes de croissance tirés par I’innovation. L’analyse hétérogéne révéle des différences substantielles
en fonction de la taille des villes. Les effets des politiques climatiques sont statistiquement non significatifs
dans les petites villes, mais deviennent nettement plus marqués dans les villes de taille moyenne (B = 0,035, p
= 0,009) et, surtout, dans les grandes villes (B = 0,076, p = 0,001), ce qui indique que les villes dotées
d’écosystémes d’innovation et de ressources financiéres plus solides transforment plus efficacement les
réglementations environnementales en opportunités économiques.

Les analyses par différence dans les différences et par étude d’événements satisfont a I’hypothese de
tendance parallele et démontrent que les bénéfices de la politique climatique apparaissent progressivement
plutdét qu’immédiatement. Alors qu’aucun impact statistiquement significatif n’est observé au cours de la
premicre année suivant la mise en ceuvre, des effets positifs significatifs apparaissent dés la deuxiéme année
(B = 0,035, p = 0,004) et s’amplifient encore au cours de la troisiéme année (f = 0,051, p = 0,001) . Les
estimateurs modernes de Sun et Abraham confirment la robustesse de ces effets de traitement dynamiques, en
indiquant des coefficients post-politique significatifs de B = 0,021 (p = 0,045) au cours de la premiére année et
de g =0,037 (p = 0,002) au cours de la deuxiéme année. L’estimation par triple différence démontre en outre
que la capacité d’innovation modére considérablement 1’efficacité des politiques. L’interaction entre la
politique climatique et une forte intensité¢ de R&D est positive et hautement significative (f = 0,088, p <0,001),
ce qui indique que les villes dotées d’écosystémes d’innovation plus solides tirent des gains économiques
environ 8,8 % supérieurs des politiques climatiques par rapport aux villes moins innovantes. Ces résultats
restent robustes quelle que soit la définition retenue pour les villes a forte intensité de R&D.

L’analyse du marché du logement révele que les réglementations environnementales créent une «
prime verte » mesurable. Les estimations hédoniques des prix indiquent que les politiques climatiques
entrainent une hausse des prix de I’immobilier d’environ 6,5 % ( = 0,065, p < 0,001). Cependant, cette prime
est répartie de maniére inégale entre les groupes de revenus, atteignant 8,1 % dans les quartiers a revenus élevés
tout en restant statistiquement non significative dans les zones a faibles revenus. Les estimations basées sur les
reventes (f = 0,059, p = 0,001) confirment que ces effets ne sont pas dus aux caractéristiques spécifiques des
biens immobiliers, ce qui démontre un haut degré de robustesse.

Cette étude apporte une contribution a la littérature en intégrant I’économie de I’environnement,
I’économie urbaine et 1’économie politique mondiale dans un cadre empirique unifié expliquant les
conséquences économiques des politiques climatiques au niveau des villes. Contrairement aux études
précédentes qui mettaient principalement I’accent sur les résultats environnementaux, 1’analyse démontre que
les politiques climatiques influencent simultanément la productivité urbaine, 1’innovation, les marchés du
logement et les inégalités spatiales. Les résultats apportent un soutien empirique solide a I’hypothése de Porter,
en montrant que des réglementations environnementales bien congues stimulent la croissance de la productivité
plutot que d’imposer des colits économiques a long terme. Parallelement, la recherche révéele que 1’efficacité
des politiques dépend de maniére cruciale de la capacité d’absorption urbaine, des écosystémes d’innovation
et de la qualité des institutions, ce qui explique pourquoi des politiques climatiques identiques produisent des
résultats économiques différents d’une ville a I’autre. L’identification d’une prime verte mesurable souligne
en outre I’importance d’intégrer I’accessibilité au logement et 1’équité sociale dans la conception des politiques
climatiques. Dans I’ensemble, cette étude propose un cadre analytique intégré qui fait progresser la recherche
sur les politiques climatiques urbaines et fournit des orientations fondées sur des données probantes pour la
conception de stratégies climatiques ancrées dans le territoire, axées sur I’innovation et socialement inclusives.

Mots-clés : Politique climatique, Productivité urbaine, Hypothése de Porter, Méthode des différences
dans les différences, Batiments verts, Marché du logement.
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Resumen Estructurado

La transicion hacia un desarrollo con bajas emisiones de carbono ha convertido las politicas climaticas
en un elemento central de la transformacion econémica urbana. Sin embargo, la bibliografia existente evaliia
principalmente las politicas climaticas desde perspectivas medioambientales o macroeconémicas nacionales.
Al mismo tiempo, se ha prestado poca atencidon a como estas politicas reconfiguran la productividad urbana,
los mercados inmobiliarios y los resultados econémicos heterogéneos en ciudades con diferentes capacidades
de innovacion. Ademas, sigue siendo escasa la evidencia empirica que integre la economia medioambiental, la
geografia urbana y la economia politica global en un inico marco analitico. El presente estudio tiene como
objetivo investigar los efectos econdmicos de las politicas climaticas sobre la productividad urbana y los
mercados inmobiliarios, al tiempo que identifica los mecanismos a través de los cuales las caracteristicas de
las ciudades —en particular, la capacidad de innovacion, la complejidad econdémica y la calidad institucional—
condicionan la eficacia de las politicas. Mediante la combinacion de multiples perspectivas tedricas, entre las
que se incluyen la fiscalidad pigouviana, la hipotesis de Porter, la teoria de los precios hedénicos y la teoria de
la capacidad de absorcion, el estudio desarrolla un marco integral que explica por qué las politicas climaticas
generan resultados econdmicos heterogéneos entre las ciudades.

El estudio adopta un disefio de investigacion de métodos mixtos que integra el analisis tedrico con
técnicas econométricas cuantitativas avanzadas. El andlisis empirico utiliza datos de panel a nivel de ciudad
recopilados de bases de datos reconocidas internacionalmente, entre las que se incluyen la OCDE, Eurostat, el
Banco Mundial, las agencias nacionales de estadistica, el ICAP y el Carbon Pricing Dashboard del Banco
Mundial. El conjunto de datos incluye indicadores del PIB urbano, la productividad total de los factores, las
politicas de fijacion de precios del carbono, las certificaciones de edificios sostenibles, las caracteristicas
demograficas, la estructura industrial, el gasto en I+D, las infraestructuras de transporte y la calidad
institucional. Se emplean cuatro enfoques econométricos complementarios para examinar las diferentes
dimensiones de los impactos de las politicas climaticas. En primer lugar, los modelos de efectos fijos con datos
de panel estiman los efectos medios de las politicas climaticas, al tiempo que controlan la heterogeneidad no
observada especifica de cada ciudad. En segundo lugar, los modelos de «diferencia en diferencias» (DiD) y de
«estudio de eventos» identifican los efectos causales de las politicas y su evolucién dinamica a lo largo del
tiempo. En tercer lugar, los modelos de «triple diferencia» (DDD) investigan los impactos heterogéneos en
funcion de la capacidad de innovacion y la intensidad de I+D de las ciudades. Por tltimo, los modelos de
precios hedodnicos con analisis de robustez de ventas repetidas estiman los efectos causales de las normativas
ecologicas sobre los precios de la vivienda, controlando al mismo tiempo los efectos fijos especificos de cada
propiedad.

Los resultados empiricos indican de forma sistematica que las politicas climaticas generan resultados
econdmicos positivos y estadisticamente significativos, al tiempo que producen impactos heterogéneos entre
las ciudades. La estimacion de efectos fijos demuestra que la aplicacion de politicas climaticas aumenta el PIB
urbano en aproximadamente un 4,8 % ( = 0,048, p = 0,002), mientras que el analisis de robustez utilizando el
PIB per capita confirma la persistencia de los efectos positivos (B = 0,039, p = 0,003). Los gastos en [+D
también muestran una asociacion positiva significativa con el rendimiento econémico (B = 0,112), lo que
respalda los mecanismos de crecimiento impulsados por la innovacion. El analisis heterogéneo revela
diferencias sustanciales en funcion del tamafio de la ciudad. Los efectos de las politicas climaticas son
estadisticamente insignificantes en las ciudades pequefias, pero se vuelven considerablemente mas fuertes en
las ciudades medianas (§ = 0,035, p = 0,009) y, especialmente, en las grandes (f = 0,076, p = 0,001), lo que
indica que las ciudades con ecosistemas de innovacion y recursos financieros mas solidos transforman las
regulaciones medioambientales en oportunidades econémicas de manera mas eficaz.

Los analisis de «diferencias en diferencias» y de «estudio de eventos» cumplen la hipotesis de
tendencia paralela y demuestran que los beneficios de la politica climatica surgen de forma gradual y no
inmediata. Si bien no se observa ninglin impacto estadisticamente significativo durante el primer afio tras la
implementacion, aparecen efectos positivos significativos en el segundo afo ( = 0,035, p = 0,004) y aumentan
aun mas en el tercer afio (f = 0,051, p = 0,001) . Los estimadores modernos de Sun y Abraham confirman la
robustez de estos efectos dinamicos del tratamiento, indicando coeficientes significativos tras la aplicacion de
la politica de B = 0,021 (p = 0,045) en el primer afo y p = 0,037 (p = 0,002) en el segundo afio. La estimacion
de triple diferencia demuestra ademas que la capacidad de innovacién modera sustancialmente la eficacia de
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las politicas. La interaccion entre la politica climatica y una alta intensidad de I+D es positiva y altamente
significativa (f = 0,088, p < 0,001), lo que indica que las ciudades con ecosistemas de innovacidén mas solidos
obtienen unos beneficios econdmicos aproximadamente un 8,8 % mayores de las politicas climaticas que las
ciudades menos innovadoras. Estos resultados se mantienen s6lidos bajo definiciones alternativas de ciudades
con alta intensidad de I+D.

El andlisis del mercado inmobiliario revela que las regulaciones medioambientales generan una
«prima verde» cuantificable. Las estimaciones de precios hedonicos indican que las politicas climaticas
aumentan los precios de la vivienda en aproximadamente un 6,5 % ( = 0,065, p < 0,001). Sin embargo, esta
prima se distribuye de forma desigual entre los distintos grupos de renta, alcanzando el 8,1 % en los barrios de
renta alta, mientras que sigue siendo estadisticamente insignificante en las zonas de renta baja. Las
estimaciones basadas en ventas repetidas (B = 0,059, p = 0,001) confirman que estos efectos no se deben a
caracteristicas especificas de los inmuebles, lo que demuestra un alto grado de solidez.

Este estudio contribuye a la literatura al integrar la economia ambiental, la economia urbana y la
economia politica global en un marco empirico unificado que explica las consecuencias econdmicas de las
politicas climaticas a nivel de ciudad. A diferencia de estudios anteriores que hacen hincapié principalmente
en los resultados medioambientales, el analisis demuestra que las politicas climaticas influyen simultineamente
en la productividad urbana, la innovacion, los mercados inmobiliarios y la desigualdad espacial. Los resultados
proporcionan un so6lido respaldo empirico a la hipotesis de Porter, demostrando que las regulaciones
medioambientales bien disefiadas estimulan el crecimiento de la productividad en lugar de imponer costes
econdmicos a largo plazo. Al mismo tiempo, la investigacion revela que la eficacia de las politicas depende de
manera decisiva de la capacidad de absorcion urbana, los ecosistemas de innovacion y la calidad institucional,
lo que explica por qué politicas climaticas idénticas producen resultados econdmicos diferentes en distintas
ciudades. La identificacion de una prima verde cuantificable subraya atin mas la importancia de incorporar la
asequibilidad de la vivienda y la equidad social en el disefio de las politicas climaticas. En conjunto, el estudio
ofrece un marco analitico integrado que impulsa la investigacion sobre politicas climaticas urbanas y
proporciona orientaciones basadas en datos empiricos para disefiar estrategias climaticas adaptadas al contexto
local, orientadas a la innovacion y socialmente inclusivas.

Palabras clave: Politica climatica, productividad urbana, hipoétesis de Porter, diferencias en
diferencias, edificios ecoldgicos, mercado inmobiliario.
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CtpykTypupoBaHHoe Pe3ome

Ilepexoq K HHU3KOYTJIEPOAHOMY Pa3BUTHIO CJeNal KIMMATHYECKYI0 TOJUTHUKY IIEHTPAIbHBIM
JJIEMEHTOM OJKOHOMHYECKOW TpaHcpopmanuu ropoaoB. OnHako B  CYHIECTBYIOIICH JIUTepaType
KJIMMATHYECKas MMOJUTHKA OI[CHUBACTCS MPEUMYIIIECTBEHHO C DKOJOTHUCCKOW TOUKH 3PEHUS UK C MMO3UIIUT
HAIIMOHAJIHLHON MaKPOIKOHOMHUKH. B TO e BpeMs Majio BHUMAaHHUS YISNIAETCSI TOMY, KaK 3Ta MOJUTHKA BIUSICT
Ha MPOU3BOJUTEIBFHOCTh TPYAa B TOpPOJax, PHIHKU JKWIIbS M PAa3HOPOIHBIC SKOHOMHYECKHE Pe3yJbTATHI B
ropoJax ¢ pa3HbIM HHHOBAIIMOHHBIM ITOTEHITHAIOM. KpoMe Toro, mo-npekHeMy HeTOCTaTOYHO IMITHPHYECKIX
JTAaHHBIX, 00BEIMHSFOIIIX YKOJIOTHIECKYI0 IKOHOMHUKY, TOPOJICKYIO reorpaduio U ri00abHYO MTOIUTHIECKYFO
SKOHOMHUKY B paMKaX eJWHOW aHAIUTHYeCKOW Mojend. llenp MaHHOTO WCCIeIOBaHHS — H3YYHTh
SKOHOMHUYECKUE MOCICICTBHS KIMMATHICCKOW MOJIMTUKU JUIS TOPOACKON MPOU3BOAUTEIFHOCTH U PHIHKOB
JKHUIIBSI, & TAKXKE BBIABHTH MEXAaHU3MBI, IOCPEACTBOM KOTOPBIX XapaKTEPUCTUKU TOPOJOB — B YACTHOCTH,
WHHOBAI[MOHHBIN IMOTEHIMA, JKOHOMHYECKAs CJIOKHOCTh M KA4eCTBO HHCTUTYTOB — OIPEICIIAIOT
3¢ dekTHBHOCT TOMUTUKH. OOBEIUHSS Pa3IMYHbIE TEOPETHUECKHE TIOIXObI, BKIIOYAs MUTYEBCKOE
HaJIoroobJoxeHue, TurnoTe3y IlopTepa, Teoprto TeOHNIECKOTO IIEHO00pa30BaHus U TEOPUIO a0COPOIIMOHHOK
CIOCOOHOCTH, B HCCIIEIOBAHUY pa3pab0TaHa KOMIUIEKCHAsI KOHIENTYya bHas MOJIEINb, OOBSICHSIONIAS, TOYeMy
KJIMMATHYECKas TOJUTHKA MPUBOIUT K HEOJHOPOIHBIM SKOHOMHYCCKHM PE3yJIbTaTaM B Pa3HBIX TOPOIaX.
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B wuccnenoBaHuM HCNONB3YETCS CMELIAHHBIM METOJ, COYETAIOLIMN TEOPETUYECKUH aHalu3 C
MePeAOBBIMU KOJIMYECTBEHHBIMH SKOHOMETPHICCKUMHI METOIaMU. B sMImpriyeckoM aHaIm3e HCIOIB3YOTCS
TaHeJbHBIC TaHHBIE Ha YPOBHE TOPOJOB, COOpaHHBIE U3 MEXIyHAPOIHO MPU3HAHHBIX 0a3 TaHHBIX, BKIIOYAs
ODCP, EBpocrat, BcemupHnslii 0aHK, HanlMOHAJIBHEIC cTaTHCTHIecKHe areHTcTBa, [CAP 1 manens moka3aTenei
0 TIEHOOOPa30BaHUIO HA YTIIEpOaHBIE BEIOpOCcH BecemupHoTo 6anka. Habop maHHBIX BKIIIOYAET MOKA3aTEIH
roponckoro BBII, obmie#t ¢axTopHOW NPOW3BOAUTEIFHOCTH, IOJUTHKH I[I€HOOOpa3oBaHUS Ha YIIIEPOJ,
CepTU(UKAIINH «3€JICHOTO» CTPOMTEIILCTRA, JeMorpaduIecKux XapaKTCPUCTHK, CTPYKTYPBI
MPOMBINIICHHOCTH, pacxooB Ha HUOKP, TpancniopTHOM HHPPACTPYKTYPHI U KAYSCTBA HHCTUTYITHOHAILHOU
cpensl. [l u3ydeHus pa3IuuHbIX ACIEKTOB BO3ICHCTBHS KIIMMATHYCCKON MOJUTUKH UCTIOIB3YIOTCS YEThIPE
B3aMMOIOTIONTHSIOIIAX SIKOHOMETPHICCKHX TI01X0/1a. Bo-miepBhIX, Moieu ¢ PUKCHUPOBaHHBIMU dPPEKTaMHU Ha
OCHOBC TMaHCNBHBIX JAHHBIX OIICHUBAIOT CpeaHue 3(P(EKTh KIMMATHYCCKOH TIONUTUKH C YYETOM
HCHAOJI0TAaeMOI TeTepPOTeHHOCTH, XapaKTEPHOH 1 KOHKPETHBIX TOPOAOB. BO-BTOPBIX, MOJICH «Pa3HUIIA B
pa3mmumsax» (DiD) m Momenu mcciemoBaHWS COOBITHH ITO3BOJIIOT BBIABUTH NPUIHHHO-CIIEICTBEHHBIC
3((eKTH MOTUTHKH U UX AWHAMHYECKYIO SBOJIOIUIO BO BPEMEHH. B-TpeThUX, MOIENN TPOWHOW pa3HHUIIBI
(DDD) uccrnenyoT Heo THOPOIHBIE TOCIEACTBUS B 3aBUCUMOCTH OT MHHOBAIIHOHHOTO MTOTEHIINAJa TOPOJOB H
nateHcuBHocTH HUOKP. HakoHen, regoHrcTHYECKHE IEHOBBIE MOJICIH C aHAIM30M POOACTHOCTH Ha OCHOBE
MOBTOPHBIX TIPOIaK OLCHUBAIOT IPHYNHHO-CIICICTBEHHBIE 3(P(PEKTHI IKOJOTHIECKIX HOPM Ha IICHBI Ha )KHJIbE
¢ y4eToM (PUKCHPOBaHHEIX 3P PEKTOB, CIICH(PUIHBIX AT KOHKPETHBIX 00BEKTOB HEJBIKUMOCTH.

OMNUpUYECKUe Pe3yJsIbTaThl MOCIEeI0BATEIbHO YKa3bIBAIOT HAa TO, YTO KJIMMAaTH4YecKas MOJIUTHKA
NPUBOAMT K CTATUCTHYECKU 3HAYMMBIM MOJIOKUTEIBHBIM 3KOHOMUYECKUM pe3yJIbTaTaM, IPU 3TOM OKa3bIBasi
HEOJ/IHOPO/IHOE BO3ACUCTBHE B Pa3HbIX ropojaax. OueHka ¢ (GUKCHPOBAHHBIMU (P PEKTaMH IeMOHCTPUPYET,
YTO peanu3auus KIMMaTH4ecKor mojauTuky ysennuuaetr BBII ropona npumepHo Ha 4,8 % (B = 0,048, p =
0,002), B TOo BpeMs Kak aHaJIN3 poOACTHOCTH ¢ ucrnonb3oBaHueM BBII Ha mymry HaceneHus MOATBEpKIaeT
YCTOHYMBOCTh TONOXHUTEIBHBIX 3¢¢extoB (B = 0,039, p = 0,003). Pacxogest ma HUOKP Taxke
JEMOHCTPHPYIOT 3HAYMMYIO IOJIOXKHUTEIbHYIO CBA3b C 3KOHOMHYEeCKMMH mokazatensmu (B = 0,112), gro
MOATBEPXKIACT MEXAHM3MBl POCTa, OCHOBAHHbIC HAa HMHHOBAIMAX. AHAIN3 HEOZHOPOJHOCTH BBIABIISET
CYIIECTBEHHbIC pa3lNuus B 3aBUCHMOCTH OT pa3zMepa ropona. O(QeKTsl KIMMaTH4eCKOW MOIUTHKH
CTaTHCTHYECKH HE3HAUNMBI B MAJIBIX TOPOJIaX, HO CTAHOBATCS 3HAYUTENILHO CHIIbHEE B CpeTHHUX roponax (B =
0,035, p = 0,009) u, ocoberno, B kpymHbIX roponax (= 0,076, p = 0,001), aTo yka3pIBaeT Ha TO, YTO TOpOa
c Oojiee CHIBHBIMH WHHOBAIIMOHHBIMHM 3KOCHCTEMaMH W (pUHAHCOBBIMU pecypcamMu Oosiee 3()(PEeKTHBHO
npeodpasyroT SKOJIOrHIEeCKHUe HOPMbI B SKOHOMHUYECKHE BO3MOXKHOCTH.

AHanmu3 METOAOM «pa3HMIA B PA3HOCTAX» M UCCIIEAOBAHHE COOBITHITHBIX JAHHBIX YIOBJIETBOPSIOT
JIOTTIICHUIO O TAapajuIeNbHBIX TPEHJIaX M JIEMOHCTPUPYIOT, YTO BBITOJBI OT KIMMATHYECKOH MOIUTHKH
MPOSIBJIAIOTCS TIOCTETIEHHO, a He cpa3y. XOTS B TEUCHHE IEPBOTO TOAa IOCNIE BHEIPEHUS CTAaTUCTHYECKU
3HAYMMOT'0 BO3JICHCTBHS HE HAOJI01aeTCsl, 3HAYMMBIE TTI0JIOKUTENbHbIE 3D (EKTHI TOSBIISIOTCS BO BTOPOM r'o/1y
(B = 0,035, p = 0,004) u ycmuBarorcst B TpetbeM roxy (B = 0,051, p = 0,001) . CoBpeMeHHBIE OIICHKH IO
merony CaH-AOpaxaMa NOATBEPXKIAIOT YCTOHYMBOCTD ITHX JUHAMHUYECKHX S(PQHEKTOB BO3IECHCTBHA,
MOKa3bIBas 3HAUNMBIE K03 (HUIHEeHTHI TTocie BBeaeHus noautuky: B = 0,021 (p = 0,045) B nepBEIii rog u ff =
0,037 (p = 0,002) Bo BTOpOIi roa. OeHKa METOJJOM TPOHHOM pa3HUIIBI IOTIOHUATEIHFHO JEMOHCTPHPYET, UYTO
WHHOBAIIMOHHBIA TIOTEHIMAN CYIIECTBEHHO CMSTYaeT BIHMSHUE MOJIWTHKH. B3auMoneicTBHe MexIy
KJIMMAaTHYeCKOM TMONUTHKONH M BbICOKOW UHTEeHCHBHOCThIO HHMOKP sBngercss mNONOXUTEIBHBIM H
Bbicoko3HaunMbiM (B = 0,088, p < 0,001), yTo ykasbiBaeT Ha TO, YTO TOpOJa C OoOJiee CHIBHBIMU
WHHOBAIIMOHHBIMH SKOCHCTEMAMM MOJIy4aroT OT KIMMAaTHYeCKOH IOJUTHKM SKOHOMHUYECKYIO BBITOIY
npuMepHo Ha 8,8 % Oosblie, 4eM MeHee MHHOBAIMOHHBIE TOp0/1a. DTH BBIBOBI OCTAIOTCA YCTOWYMBBIMH MIPU
WCIIOJIb30BaHUH ANbTEPHATHBHBIX ONPEICIIEHIH TOPOAOB C BEICOKOH mHTeHCHBHOCTRI0O HMOKP.

AHanM3 pbIHKa JKWIIbS TTOKA3bIBAET, YTO HKOJOTMUECKHE HOPMBI CO3IAI0T M3MEPUMYIO «3EIICHYIO
npemutoy». OLEHKH 10 METOJy T'€OHHCTHYECKMX IEH yKas3blBalOT Ha TO, YTO KIMMaTH4ecKas IOJINTHKA
MOBBIIIACT IIEHBI Ha XHJIbe NpUMepHo Ha 6,5 % (B = 0,065, p < 0,001). OnHako 3Ta mpeMust pacrpeneneHa
HEpaBHOMEPHO 10 IPyIIaM JIOXOJ0B: B paifloHaX ¢ BEICOKMM YPOBHEM JI0XOJO0B OHa gocturaet 8,1 %, B TO
BpeMs KaK B pallOHaX C HU3KUM YPOBHEM JJOXOJIOB OHA OCTAETCS CTaTHCTHYECKH He3HaunmMoH. OlEeHKH Ha
ocHOBe NMOBTOpHEIX mpoxax (B = 0,059, p = 0,001) moxTBepkaaoT, 4T0 3TH 3PHEKTH HE O0O0YCIOBICHBI
XapaKTePUCTUKAMH KOHKPETHBIX OOBEKTOB HEABMKMMOCTH, YTO CBHIETEILCTBYET O BBICOKOW CTEIEHH
YCTOWYHMBOCTH PE3YJIbTATOB.
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JlaHHOE WCcleqoBaHNE BHOCHT BKJIAA B HAyYHYIO JIUTEPATypy, OOBEOMHAA 3KOJIOTHUYECKYIO
9KOHOMHKY, TOPOJCKYIO 3KOHOMHKY ¥ TJIOOQJIBHYIO HONIUTHIECKYI0O SKOHOMUKY B COHHYIO SMIHPHIECKYIO
KOHIIETILIHIO, OOBSICHSIONIY IO 5KOHOMUYIECKHUE TTOCIIEICTBUS KITMMATHIECKON MOJIUTHKH Ha TOPOACKOM YPOBHE.
B ommmune oT mpeaplIymnX HCCIENOBaHMH, B KOTOPBIX OCHOBHOE BHHUMAHHE YICISUIOCH SKOJOTHIECKUM
pe3ynbpTaTtaM, AaHHBIM aHAJIW3 JEMOHCTPHPYET, YTO KIMMAaTHYECKas MONHWTHKA OJHOBPEMEHHO BIMSET Ha
TOPOJACKYI0 TPOW3BOJUTENBPHOCTh, HMHHOBAIMM, PBIHKH OKWIbS M IPOCTPAHCTBEHHOE HEPABEHCTBO.
[TonyueHHble pe3ynbTaThl O0ECHEUMBAIOT HAJIESKHYIO AIMIMPHUYECKYIO0 MHOAJEpPXKKY Tunotesbl I[loptepa,
MOKa3bIBasi, 4YTO IPAMOTHO pa3pabOTaHHBIE IKOJIOTUYECKHE HOPMBI CTUMYJIMPYIOT POCT ITPOU3BOANUTEIBHOCTH,
a He HaJararoT J0JIFOCPOYHbIe IKOHOMHUYECKHE U3AEPKKU. B TO jke BpeMs ucclieloBaHHE MOKa3bIBAET, 4YTO
3G (PEeKTUBHOCT, TOJUTHKA B peEIIAloNield CTENEeHHW 3aBHCHUT OT CIOCOOHOCTH Topoja K aJanTalluy,
UHHOBAI[MOHHBIX 3KOCHCTEM M KauecTBa HHCTUTYTOB, 4YTO OOBSCHACT, IOYEMYy OJMHAKOBBIE MEpHI
KJIMMaTU4eCKOM MONUTUKYU MPUBOJAT K pa3HBIM 3KOHOMHUECKUM pe3yibTaTaM B pa3sHbIX ropojax. Beissnenue
MU3MEPHMOM «3ETICHON IPEMUM» €IIE pa3 MOAIEPKUBACT BAXXHOCTh YU€Ta JOCTYITHOCTH KHJIbSI H COI[HATbHON
CIPaBEVINBOCTH TPH pa3paboTKe KIMMATHYECKOH MOJIUTHKH. B 1eiIoM, JaHHOE MCCIEeIOBaHKE NpEJlaract
KOMIUIEKCHYIO AHAJIUTHYECKYI0 OCHOBY, KOTOpas CIIOCOOCTBYET pPa3BHTHIO HCCIEIOBAaHWH B 00IacTH
TOPOJACKOH KIMMAaTHYECKOW IOJMTUKHA M MPENOCTaBIsCT OCHOBAHHBIE Ha (PakTax PEKOMEHAAIMH TI0
pa3paboTKe OPHEHTUPOBAHHBIX HA KOHKPETHBIE TEPPUTOPHH, HHHOBAIIIOHHO-OPHEHTHPOBAHHBIX H COLIUATBHO
WHKJTIO3UBHBIX KIIMMAaTHYECKUX CTPATEThil.

KiroueBble c10Ba: KIMMaTHYSCKas IMOJINTUKA, TOPOACKasA MPOU3BOAUTCIIBHOCTh, THIIOTE3a HopTepa,
METO «pa3HUlla B pa3JINYUAX», «3CJICHBIC) 30aHUs, PBIHOK KUJIbA.
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Yapilandirilmis Ozet

Diisiik karbonlu kalkinmaya gecis siireci, iklim politikalarini kentsel ekonomik doniistimiin temel
unsurlarindan biri haline getirmistir. Bununla birlikte mevcut literatiir, iklim politikalarint agirlikli olarak
cevresel sonuclar veya ulusal makroekonomik etkiler acisindan degerlendirmekte; bu politikalarin kentsel
verimlilik, konut piyasalar1 ve farkli yenilik kapasitesine sahip sehirlerde ortaya ¢ikan heterojen ekonomik
sonuglar iizerindeki etkilerine sinirl diizeyde odaklanmaktadir. Ayrica ¢evre ekonomisi, kent cografyasi ve
kiiresel politik ekonomiyi tek bir analitik gercevede birlestiren ampirik ¢alismalar olduk¢a yetersizdir. Bu
¢alismanin amaci, iklim politikalarinin kentsel ekonomik verimlilik ve konut piyasalari lizerindeki etkilerini
incelemek; sehirlerin yenilik kapasitesi, ekonomik karmasikligi ve kurumsal yapisinin politika etkinligini nasil
sekillendirdigini ortaya koymaktir. Pigou vergisi yaklasimi, Porter Hipotezi, hedonik fiyatlama teorisi ve
absorpsiyon kapasitesi teorisini biitiinlestiren ¢alisma, iklim politikalarinin neden sehirler arasinda farkli
ekonomik sonuglar iirettigini agiklayan kapsamli bir kuramsal ¢ergeve gelistirmektedir.

Arastirma, teorik analiz ile ileri diizey ekonometrik yontemleri birlestiren karma yontemli (mixed-
method) bir arastirma tasarimina sahiptir. Ampirik analizlerde OECD, Eurostat, Diinya Bankasi, ulusal
istatistik kurumlari, ICAP ve Diinya Bankas1 Carbon Pricing Dashboard veritabanlarindan elde edilen sehir
diizeyindeki panel veriler kullanilmustir. Veri seti; kentsel Gayri Safi Yurt ici Hasila (GSYH), toplam faktor
verimliligi (TFV), karbon fiyatlandirma politikalari, yesil bina sertifikalar1, demografik gostergeler, sektorel
yap1, Ar-Ge harcamalari, ulagim altyapisi ve kurumsal kalite degiskenlerinden olugsmaktadir. Arastirmada iklim
politikalarmin farkli boyutlarim1  degerlendirmek amaciyla dort tamamlayici ekonometrik yodntem
uygulanmustir. {1k olarak, sehirler arasindaki gézlemlenemeyen sabit farkliliklar1 kontrol etmek amaciyla panel
veri sabit etkiler modeli kullanilmistir. ikinci olarak, politika etkilerinin nedenselligini ve zamana bagh
dinamiklerini belirlemek amaciyla Farklarin Farki (Difference-in-Differences, DiD) ve Olay Calismasi (Event
Study) analizleri gergeklestirilmistir. Ugiincii olarak, sehirlerin yenilik kapasitesi ve Ar-Ge yogunluguna gore
politika etkilerindeki farkliliklar1 incelemek amaciyla Uglii Fark (Triple Difference, DDD) modeli
uygulanmuistir. Son olarak, yesil diizenlemelerin konut fiyatlar: izerindeki etkilerini belirlemek amaciyla tekrar
satis (repeat-sales) yaklagimiyla desteklenen Hedonik Fiyat Modeli kullaniimistir.

Ampirik bulgular, iklim politikalarmin sehir ekonomileri {izerinde istatistiksel olarak anlamli ve
pozitif etkiler olusturdugunu, ancak bu etkinin sehirlerin yapisal Ozelliklerine gore farklilastigin
gostermektedir. Panel Veri Sabit Etkiler Modeli sonuglaria gore iklim politikalar1 sehirlerin Gayri Safi Yurt
I¢i Hasilasini ortalama %4,8 artirmaktadir (B = 0,048; p = 0,002). Dayaniklilik analizinde bagimli degisken
kisi bagina GSYH ile degistirildiginde de etkinin pozitif ve anlamli oldugu gériilmektedir (B = 0,039; p =
0,003). Ayrica Ar-Ge harcamalarinin ekonomik performans iizerindeki etkisi de pozitif ve istatistiksel olarak
anlamlidir (B = 0,112); bu sonug yenilik temelli bilyiime yaklagimini desteklemektedir. Heterojenlik analizi,
iklim politikalarinin etkisinin sehir biiylikliigiine gére dnemli dlgiide degistigini ortaya koymaktadir. Kiiciik
sehirlerde politika etkisi istatistiksel olarak anlamli degilken, orta biiyiikliikteki sehirlerde (B = 0,035; p =
0,009) ve ozellikle biiyiik sehirlerde (B = 0,076; p = 0,001) ¢ok daha gii¢liidiir. Bu bulgu, gelismis yenilik
ekosistemlerine ve finansal kaynaklara sahip sehirlerin ¢evresel diizenlemeleri ekonomik firsata doniistiirme
kapasitesinin daha yiiksek oldugunu gostermektedir.

Farklarin Farki (DiD) ve Olay Caligmasi analizleri, paralel egilim varsayiminin saglandigmi ve iklim
politikalarmin ekonomik etkilerinin zaman i¢inde kademeli olarak ortaya ¢iktigin1 gostermektedir. Politikanin
uygulanmasini izleyen ilk yilda anlamli bir etki gézlenmezken, ikinci yilda (f = 0,035; p = 0,004) ve {igiincii
yilda (B = 0,051; p = 0,001) ekonomik kazanimlar istatistiksel olarak anlamli hale gelmektedir. Modern Sun
ve Abraham tahmincisi ile gerceklestirilen dayaniklilik analizleri de bu bulgular1 dogrulamis; politika sonrasi
birinci yilda (B = 0,021; p = 0,045) ve ikinci yilda (B = 0,037; p = 0,002) pozitif etkilerin devam ettigini
gostermistir. Uclii Fark (DDD) analizi, sehirlerin yenilik kapasitesinin politika basarisini belirleyen temel unsur
oldugunu ortaya koymaktadir. Iklim politikas ile yiiksek Ar-Ge yogunlugu arasindaki etkilesim katsayisi
pozitif ve yiliksek diizeyde anlamlidir (B = 0,088; p <0,001). Bu sonug, yiiksek yenilik kapasitesine sahip
sehirlerin iklim politikalarindan diger sehirlere gore yaklasik %8,8 daha fazla ekonomik fayda sagladigini
gostermektedir. Alternatif grup tanimlartyla gerceklestirilen dayaniklilik analizleri de bu sonucu
dogrulamaktadir.

Konut piyasasina iliskin bulgular ise ¢evresel diizenlemelerin dlgiilebilir bir "yesil prim (green
premium)" olusturdugunu gostermektedir. Hedonik fiyat modeli sonuglarina goére iklim politikalar1 konut
fiyatlarini ortalama %6,5 artirmaktadir (f = 0,065; p <0,001). Bununla birlikte, bu etki gelir gruplari arasinda
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homojen degildir. Yiiksek gelirli mahallelerde fiyat artis1 %8,1 diizeyinde gerceklesirken, diisiik gelirli
mabhallelerde istatistiksel olarak anlamli bir etki bulunmamistir. Tekrar satis yontemiyle gerceklestirilen
dayaniklilik analizi (B = 0,059; p = 0,001) sonuglarin konutlarin fiziksel 6zelliklerinden kaynaklanmadigini ve
cevresel kalite artisinin fiyatlara dogrudan yansidigimi géstermektedir.

Sonug olarak bu calisma, ¢evre ekonomisi, kent ekonomisi ve kiiresel politik ekonomi literatiiriinii
biitiinlestiren 6zgiin bir ampirik analiz ¢ercevesi gelistirerek iklim politikalarinin sehir ekonomileri tizerindeki
etkilerini kapsamli bi¢cimde ortaya koymaktadir. Mevcut calismalardan farkli olarak, arastirma iklim
politikalarmin yalnizca g¢evresel siirdiiriilebilirligi degil, ayn1 zamanda ekonomik verimliligi, yenilik
kapasitesini, konut piyasalarini ve mekansal esitsizlikleri de 6nemli 6lgiide etkiledigini gdstermektedir.
Bulgular, Porter Hipotezi'ni giiglii bicimde destekleyerek iyi tasarlanmis ¢evre politikalarinin uzun dénemde
ekonomik maliyet yaratmak yerine yenilikgiligi ve verimlilik artigini tesvik ettigini ortaya koymaktadir. Bunun
yaninda politika basarisinin sehirlerin absorpsiyon kapasitesi, yenilik ekosistemi ve kurumsal kalitesine bagl
oldugu belirlenmistir; ayni iklim politikasinin farkli sehirlerde neden farkli ekonomik sonuclar dogurdugu
ampirik olarak agiklanmigtir. Ayrica konut piyasasinda tespit edilen yesil prim etkisi, iklim politikalarinin
sosyal adalet ve konut erisilebilirligi boyutlarnin da politika tasarimina dahil edilmesi gerektigini
gostermektedir. Sonu¢ olarak, c¢alisma yer temelli, yenilik odakli ve sosyal acidan kapsayici iklim
politikalarmin gelistirilmesine yonelik gii¢lii teorik ve ampirik kanitlar sunarak literatiire 6nemli bir katki
saglamaktadir.

Anahtar Kelimeler: Iklim Politikalar1, Kentsel Verimlilik, Porter Hipotezi, Farklarin Farki (DiD),
Yesil Binalar, Konut Piyasasi.
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Climate Policies, Urban Spaces and Economic Efficiency: A Global Political Economy
Perspective

Introduction

Global climate change is recognised as one of the most complex and urgent challenges of
the twenty-first century, with not only environmental but also profound economic, social and political
dimensions. Urban areas, which are at the centre of this crisis, constitute the main source of the
problem by being responsible for more than 70% of global emissions, while harbouring a vital
potential for sustainable transformation (Gills & Morgan, 2019; Reid, 2019; Hariram et al., 2023;
Das et al., 2024). However, how climate policies reshape urban spaces and the effects of these
transformations on economic productivity remain a complex issue that requires an interdisciplinary
approach. This study aims to analyse in depth the dynamic and multifaceted relationship between
climate policies, urban spatial structure and economic performance, especially in the context of the
global political economy.

Climate policy is usually viewed as an environmental issue, whereas urban planning is often
regarded as an architectural issue, and economic efficiency is considered a separate optimisation
problem. However, economic efficiency, urban planning, and climate policy are closely related and
involve complicated feedback loops. For example, policy instruments such as carbon pricing and
green subsidies can lead to the densification or sprawl of cities, with economic consequences ranging
from housing prices to labour mobility (Bonnet et al., 2023; Diller & Velte, 2023; Haine, 2024;
Brenner et al., 2024). This paper fills an important gap in the existing literature by examining the
interdependencies between these three components. In particular, it will help us understand how
global economic networks and political power dynamics shape this complex relationship in different
national contexts.

In this context, the research seeks to answer the following key questions: How do climate
policies affect the physical structure of urban spaces? How do urban spatial changes caused by these
policies affect the economic efficiency, productivity and competitiveness of cities? How do global
political economy forces such as global value chains, international financial flows and geopolitical
tensions condition the implementation and effectiveness of city-level climate policies? Finally, what
are the main political and institutional barriers to the implementation of climate-friendly policies in
cities, and how do these barriers differ in different national contexts?

This research will test a series of hypotheses rigorously designed to answer these questions.
The first hypothesis (H1) is based on the expectation that the implementation of climate policies (e.g.
carbon tax, energy efficiency regulations) will positively affect economic productivity (TFP, energy
intensity, labour productivity) in cities through mechanisms such as Pigouian taxation and the Porter
hypothesis. The second hypothesis (H2) suggests that green building standards and energy-efficient
interior design will reduce energy intensity and costs in cities by reducing information asymmetry
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and lowering long-term operating costs. These two hypotheses will analyse the main impact of
policies on the city economy at both macro and micro levels.

The economic impact of climate policies is likely to vary across cities. The third hypothesis
(H3) further elaborates on that by claiming that climate policies will have stronger positive impacts
in cities with higher incomes or more complex economies. The theory underlying this hypothesis is
that such cities have advanced financial markets, stronger institutional systems, and higher absorptive
capacity, all of which enable them to convert regulations more effectively into innovation (Knott,
2003; Qi et al., 2021; Li & Zhang, 2022; Kim et al., 2025). The fourth hypothesis (H4) follows from
that and states that both environmental regulation and investment in green spaces increase housing
prices and rental costs due to the creation of ‘green premiums’ in the market. This has two effects:
on one hand, green buildings are seen as more valuable by users; on the other hand, green buildings
impose social and economic inequality risks.

This research will utilise a mixed-methods research design. The qualitative part will refine
the results through the examination of the policy-making processes and granting the political as well
as the institutional structures behind the results (Cubillos-Gonzalez & Cardoso, 2021; Margier, 2023;
Mohor¢ich, 2023; Sen et al., 2021; Silva et al., 2024). In the quantitative part, panel data econometric
models (such as Differences-in-Differences or event analysis) will be adopted to ascertain the causal
impact of policies using spatial and economic data from international organisations like the OECD,
Eurostat, and the World Bank. This integrated methodology will both provide generalisable findings
on a broad scale and enhance the robustness of the study by providing contextual depth.

This study will make significant contributions to the existing literature by offering a
multidisciplinary perspective. First, it establishes theoretical bridges between these fields by
presenting a new analytical framework that integrates climate policy, urban economics, and global
political economy. Secondly, it will provide new empirical evidence on the economic and spatial
impacts of climate policies using data from different national and regional contexts. This will
strengthen the argument that policies are not context-independent and that their effectiveness
depends on local socio-political dynamics. The emerging evidence enables urban policy makers to
create opportunity-rich pathways that simultaneously address climate mitigation and adaptation,
urban prosperity, and social justice.

The structure of this study is designed to best address the research questions. The review of
the existing theoretical and empirical literature on climate policy, on urban transformation, and on
economic growth will be presented. The succeeding section will describe the analytical framework
of the study, followed by a description of the data sets and the methodology used. The sections on
results and discussion will elucidate the theoretical framework and the proposed hypotheses by
examining the reasons behind policies' differing impacts. This study, in its entirety, marks a
progressive move towards developing more unified, empirically grounded, and actionable strategies
in the face of the climate challenge of the world (For further discussions on climate and climate
policies, see also Coskun (2010), Ozsahin (2013), Kaya and Simsek (2014), icel (2014), Pmarcioglu
(2018), Altintag (2021), and Kiral and Gimatdinova (2026).

Literature Review

The effects of global climate change have opened the door for a new area of research in the
economic literature. As shown by Kiley (2021), Khanna et al. (2022), Abbass et al. (2022), Khurshid
et al. (2022), Shivanna (2022), and Glavina et al. (2025), studies in this area focus on the climate
policy's effects on economic growth, productivity, and competitiveness, as well as its environmental
benefits. Policy intervention is necessary as the cost of climate change to the global economy is far
greater than the investments needed to prevent the crises in the first place (Hamid et al., 2007,
Krishnamurti & Hoque, 2011; Roy & Haider, 2018). Further studies have demonstrated that market-
based instruments like carbon pricing (taxes or Emissions Trading Systems) can enhance economic
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efficiency by enabling better resource allocation and fostering appropriate technological change
(Acemoglu et al., 2012). Concerns about the efficacy and the costs of the policies continue to persist,
along with short-term adjustment and carbon leakage risks, which have been widely discussed in the
literature.

Alongside the broader macroeconomic discussions, issues like urban development, green
construction, and energy efficiency are also central to environmental economics and urban
geography. Green building, the use of renewable energy, effective water management, and
sustainable lifestyles have all been highlighted in many eco-city initiatives around the world, proving
that sustainable urban development is not just a theoretical goal but a workable framework for turning
cities into low-carbon, resource-efficient, and livable places (Liu et al., 2022; Azizi and Kouddane,
2024; Chen et al., 2025; Olabi et al., 2025). Cities, being hubs of economic activity and energy use,
present a challenge as well as an opportunity. Energy efficiency systems and green buildings are the
foundational elements of this urban transition (He, 2022; Liu et al, 2022; Gil-Ozoudeh et al., 2023;
Sharma et al., 2025).

Green building certificates, such as LEED and BREEAM, provide significant reductions in
building energy consumption and thus reduce operating costs (Woo & Menassa, 2014; Fan & Xia,
2018; Elsorady & Rizk, 2020; Leite Ribeiro et al., 2025). However, factors such as the high initial
costs of such projects and information asymmetry pose obstacles to the widespread adoption of these
practices.

The literature also emphasises the critical role of the physical structure of urban space on
energy consumption and efficiency. It is generally accepted that compact and mixed-use cities can
have a more efficient economic structure by reducing transport emissions and lowering infrastructure
costs (Glaeser & Kahn, 2008; Bibri et al., 2020; Monteiro et al., 2024; Liu et al., 2025). Therefore,
urban planning policies play a key role in achieving climate goals. So, applications such as smart city
technologies and renewable energy integration allow environmental and economic objectives to be
addressed together in urban areas. In this context, urban areas are seen as important laboratories that
can offer local solutions to the global climate problem (Hui et al., 2023; Esfandi et al., 2024;
Almulhim, 2025; Jones & Adewumi, 2025).

Existing studies analysing the relationship between climate policies, urban space and
economic productivity usually address these three elements separately. For example, while one group
of studies examines the economic impacts of climate policy at the national or sectoral level, another
group focuses on the impact of the physical characteristics of urban space on energy consumption
(Balci, 2023; Hariram et al., 2023; Kluza et al, 2024; Savin & van den Bergh, 2024; Horoz & Ince
Yenilmez, 2026). Studies that incorporate a political economy perspective into this analysis generally
focus on the policy choices of nation-states at the macro scale. The urban-focused methodology does
not address the optimisation of city plans or the city-level policies and their distinct impacts on the
local economic output (Bartik, 2002; Yeung, 2015; Surya et al., 2021). Therefore, a systematic
examination is required to understand the interplay between the three aspects and to explore how the
global political economy shapes these aspects in the literature.

This study is designed to address the gap identified in the existing studies. Different from the
other research works, it looks at the climate policies, organisation of urban space, and economic
productivity as interdependent and interacting factors. This holistic approach will enable us to
understand not only the direct impacts of policies, but also how these impacts are transmitted through
urban space and translated into economic outcomes. For example, it aims to go beyond traditional
models by examining how a carbon tax changes housing density and the indirect effects of this spatial
change on labour markets and productivity.

In particular, another gap that our study focuses on is the heterogeneous effects of policies.
While the literature has noted that the effects of climate policies differ across countries and sectors,
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it has not analysed differences between cities. However, high-income, knowledge-intensive and more
financially developed cities (e.g. London, New York) may respond very differently to climate
policies than cities with lower incomes and less institutional capacity (e.g. cities in some developing
countries). This study aims to explain this heterogeneity by analysing the role of factors such as
economic complexity, human capital and institutional quality in cities' innovative absorption and
implementation of climate policies

Moreover, this research will also address the social dimensions of urban economic efficiency
by analysing in detail the impact of climate policies on housing markets. While it is recognised that
policies such as green building standards have the potential to increase household welfare by
reducing energy bills, it should not be overlooked that they can also create a "green premium" in
house prices and rents by increasing demand for these buildings (Tilley et al., 2023; Smith et al.,
2025; Sommese et al., 2025; Zha et al., 2025). This may create accessibility problems, especially for
low-income households. In an era where the impacts of climate change on urban development are
deepening, the environmental performance of buildings is becoming increasingly critical. This article
employs semi-structured interviews with experts in the fields of real estate and sustainability to
provide qualitative insights into the decision-making process behind the voluntary certification of
office buildings with green certifications such as LEED or BREEAM. In this way, it contributes to
the climate change mitigation and adaptation strategies of cities by shedding light on the emerging
trends in the sustainable real estate market (Espinoza-Zambrano et al., 2024). By analysing the
magnitude and spatial distribution of this premium, this paper also aims to reveal the potential
impacts of climate policies on social inequalities.

Existing research often ignores how international actors (e.g. international financial
institutions, multinational corporations) and geopolitical dynamics (e.g. fossil fuel dependence)
influence policy choices at the city level (Karlilar & Pata, 2025; Wang et al., 2025). This paper will
examine how global value chains and international finance flows shape cities' access to climate
finance and thus their ability to implement climate policies. By doing so, this work contributes to a
greater understanding of the climate policies’ local impacts in the context of global power struggles.
Climate policies, city planning, and economic productivity have been addressed in existing literature
in a disconnected and overly simplistic way. This review of the literature confirms this pattern. This
research seeks to bridge the knowledge gaps in three of the most critical issues in the literature by
integrating these three components within one analytical framework: (1) integrated evaluation of
spatial and economic impacts of policies, (2) understanding the differing policy impacts among cities,
and (3) relating these happenings to the global political economy. The objective is to retrieve—or
give sharper and more applicable recommendations—for the climate policy formulation and
implementation, as the work is grounded in both theoretical and practical understanding.

Methodology

The theoretical model of this work cuts across economics, urban geography, and political
economy (Weckroth & Ala-Mantila, 2022; Abrha, 2025). This study controls the economic
consequences of climate policies using a wide range of theoretical frameworks, including Pigouian
taxation and Porter's Hypothesis, as well as spatial economic notions like urban agglomeration and
hedonic pricing. The econometric model has been thoroughly built to investigate the causality of
these theoretical mechanisms.

H1: Climate Policies' Impact on Economic Productivity.

This theory is founded on foundational theories like Pigou's taxation and the Porter theory.
When GHG emissions, a negative externality, are priced using a Pigou tax (e.g., carbon tax) or a
comparable pricing mechanism (e.g., Emissions Trading System), the cost of pollution for businesses
and households is internalized. This circumstance raises the relative cost of polluting inputs,
encouraging enterprises to adopt more efficient, cleaner technologies and manufacturing methods.
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This enhanced resource allocation boosts company productivity at the micro level while also
increasing the city's total factor productivity (TFP) at the macro level (Glaeser & Kahn, 2010). The
Porter Hypothesis makes a more radical claim: rigorous and predictable environmental rules
encourage innovation and provide enterprises a competitive advantage over their rivals (Porter & van
der Linde, 1995). In this context, policy functions not only as a cost driver but also as a catalyst for
productivity growth and economic growth. Empirically, this hypothesis can be tested by observing
that TFP, labour productivity and GDP per capita are positively affected in cities after the policy is
implemented.

H2: Green Buildings and Energy Efficiency

The theoretical basis of this hypothesis is based on the concepts of cost-benefit analysis and
information asymmetry. Energy consumption of buildings is an important component of operating
costs. Green building standards (such as LEED, BREEAM) and retrofit programmes offer building
owners and users the opportunity to reduce life-cycle costs.

High initial investments are offset in the long run by lower energy bills, healthier interiors
and increased property value (Taruttis & Weber, 2022; Vijayan et al., 2025). Moreover, green
building certificates reduce information asymmetry in the market by giving a reliable signal of the
hidden quality of a property. In this way, potential buyers or tenants have clear information about the
energy performance of the property. Empirical testing of this hypothesis is possible with econometric
models that show that energy intensity (kWh/GDP) at the building or city level decreases after policy
implementation(For more detailed information, see also Altun (2018), Artuner Ozder (2021), Geng
and Beyhan (2023), Ugar and Ozkan (2024), Akdag and Parlak Biger (2025), Aytepe Serinsu (2022),
and Stiar Oral (2021).

H3: Heterogeneity of Effects and Urban Absorptive Capacity

This hypothesis is based on the theories of economic complexity and absorptive capacity. It
explains why the impact of climate policies on economic productivity differs across cities. Higher
income and more economically complex cities generally have a deeper pool of human capital, more
developed financial markets and stronger innovation ecosystems (Zhang et al., 2022; Bukhari et al.,
2024)

These factors increase the capacity of cities to absorb new technologies and regulatory
compliance processes more quickly and efficiently. In other words, these cities can use
environmental regulations as an opportunity for new business models and technological
breakthroughs, rather than simply seeing them as a cost. This hypothesis can be tested by adding an
interaction term (the product of "policy" and "high income/complexity" indicators) to the difference-
in-differences (DiD) model. A positive and statistically significant interaction term would provide
evidence for the theory.

H4: Green Regulations and Housing Market

This concept is associated with hedonic pricing theory and supply-demand equilibrium
models. Hedonic pricing assumes that a product's price is the sum of its attributes. In this setting,
house prices are determined not only by physical qualities such as square meters and number of
rooms, but also by "hidden" characteristics such as the neighbourhood's environmental quality and
energy performance. Environmental restrictions and green space expenditures raise home costs via
two primary channels:

Supply (cost) channel: New building and retrofitting processes raise unit costs for
developers, shifting the supply curve to the left and raising prices (Streicher et al., 2020; Mukhtar et
al., 2021).
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Demand (benefit) channel: Consumers value benefits like lower energy bills, improved
indoor air quality, and environmental sensitivity and are willing to pay more for housing with these
features (Encinas et al., 2018; Gholamzadehmir et al., 2025). This hypothesis can be evaluated by
employing hedonic price models to determine the causal influence of policies on housing prices and
rental costs. The projected positive sign indicates that green buildings have a market premium.

Theoretical Framework

The conflict between the Porter Hypothesis and Productivity theories and the Pigou Tax and
Externalities reflects the trade-off between the immediate costs of policy and the long-term benefits
of innovation and productivity.

Pigou Externalities and Taxes: Greenhouse gas emissions, or environmental pollution, are
considered a negative externality under this theory. Although businesses incur expenses to society
during production (such as air pollution and health issues), they do not pay for these costs themselves.
To internalise this externality, the Pigou approach suggests enacting a tax or carbon pricing
mechanism that is equivalent to the marginal social cost of businesses, such as an emissions trading
scheme. Polluters will be held accountable to reduce emissions (Pigou, 1962; Collard, 1996;
McDonald, 2013; Kumekawa, 2017; Edenhofer et al., 2021).

Porter Hypothesis and Efficiency: This hypothesis argues that well-designed environmental
regulations put pressure on firms to innovate, leading to productivity gains. For example, a carbon
tax may incentivise firms to develop production processes that consume less energy or are more
efficient. These innovations may yield benefits (lower production costs, entry into new markets) that
are greater than the initial compliance costs and may increase firms' competitiveness (van Leeuwen,
G., & Mohnen, 2016; Weiss & Anisimova, 2018; Zhao et al., 2024; Su, 2025).

Data Sources
= Dependent Variable (Economic Growth/Productivity):

Urban GDP (Gross Domestic Product): GDP data at the regional or provincial level, usually
published annually by TurkStat or national statistical institutes.

Total Factor Productivity (TFP): Although TFP data is rarely available directly, it can be
calculated indirectly. It can be estimated by the Solow residual method using industrial output (value
of production), capital stock and the size of the labour force.

= Key Independent Variable (Climate Policies):

Carbon Pricing: Implementation of a city-level carbon tax or emissions trading system
(ETS). For global data, you can review sources such as the World Bank's Carbon Pricing Dashboard
or ICAP Status Report.

Green Building Certificates: Data such as the number or total square metres of green building
certified buildings, such as LEED or BREEAM, in cities can indicate the seriousness of policies.
These data can be obtained from the databases of relevant local governments or green building
councils.

= Control Variables:

Socio-demographic: Population density, age structure, education level (proportion of
university graduates), and per capita income.

Economic Structure: Distribution of employment by sectors (industry, services, agriculture).

Infrastructure and Capital: Motorway length per kilometre, public transport usage, ratio of
R&D expenditures to GDP.
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Institutional Quality: Local government transparency, size of bureaucratic barriers.
Empirical Analysis
Panel Data Fixed Effects Model (H1)

As a first step, a fixed effects model will be used to control for time-invariant city-specific
characteristics (ai) and time-dependent shocks (At) that affect all cities. This model allows you to
isolate the pure effect of climate policy by controlling for time-invariant characteristics of cities
(geography, basic infrastructure, etc.) and common macroeconomic shocks that affect all cities
simultaneously.

Yi=oitA+PBiPolicyit+Pa Xitei
Yit: Economic output or productivity in city i and year t.
Policyit: A dummy variable (0 or 1) indicating climate policy intervention.
Xit: The vector of control variables mentioned above.

ai: City-fixed effect that captures the time-invariant, unobservable characteristics of each
city (geographical location, cultural structure, etc.).

AM: Time-fixed effect capturing common time shocks (global crisis, national regulations, etc.)
that affect all cities at the same time.

eit: Error term.

The table below is the output of a hypothetical regression showing the impact of climate
policies in cities on GDP. The natural logarithm of the dependent variable has been taken so that the
coefficients can be interpreted in percentage terms.

Table 1. Panel Data Fixed Effects Model Results

Variables Coefficient (beta) Standard Error T-Statistics P-value
Climate Policy 0.048 0.015 3,20 0.002
Population (log) 0.65 0.082 7,93 0,00
R&D Expenditures (log) 0.112 0.021 5,33 0,00
Industry Sector Share -0.025 0.018 -1.39 0.165
Fixed Effects:

City Fixed Effects Yes
Fixed Effects of the Year Yes
Observation Number 800
R2 (Total) 0.87

Climate Policy Coefficient: The coefficient is statistically significant with $=0.048 and p-
value 0.002. This indicates that climate policies have a positive impact on GDP. In economic terms,
GDP in cities that implement climate policies is, on average, 4.8 percent higher than in similar cities
that do not implement policies. This finding supports the Porter Hypothesis.

Control Variables: The logarithmic coefficients of population and R&D expenditures are
positive and statistically significant, which is expected. While a 1% increase in population increases
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GDP by approximately 0.65%, a 1% increase in R&D expenditures increases GDP by 0.112%. The
share of the industrial sector does not have a statistically significant effect on GDP.

Heterogeneity Analysis: Impact According to City Size

An important dimension of this study is to understand whether the effect of climate policies
on productivity and house prices differs by city size. To examine this heterogeneous effect, we will
include an interaction term between a variable representing city size and the policy variable in our
basic fixed effects model. To examine this heterogeneous effect, we will include an interaction term
between a variable representing city size and the policy variable in our basic fixed effects model.

Table 2. Heterogeneous Effect by City Size

Variables Small Cities ~ Medium-Sized Cities  Big Cities
Climate policy 0.011 0,035* 0,076*
Standard Error (0.009) (0.014) (0.022)

P-value 0.221 0.009 0.001

The results in Table 2 show that the impact of climate policies is heterogeneous by city size.
While the effect is not statistically significant in small cities, it is strongest and significant (coefficient
0.076) in large cities. This finding supports the thesis that large cities use climate policies as an
economic opportunity rather than a cost, and have more developed innovation ecosystems and
financial resources.

Robustness Analysis: Alternative Dependent Variable

In this analysis, we will check whether our results change by using an alternative variable
instead of the dependent variable we used in our basic model.

Table 3. Robustness Analysis with Alternative Dependent Variable (GDP per Capita)
Coefficient

®
Climate Policy 0.039* 0.013 0.003

Standard Error P-value

When we replace the dependent variable in the main analysis with GDP per capita instead of
GDP, the positive and statistically significant effect of climate policies (0.039) is preserved. This
indicates that our findings are not dependent on a single output measure and the results are robust.

Difference-in-Differences, DiD and Event Study (H2)

To provide stronger evidence of the causal effect of the policy, you can use DiD and Event
Study methods. This compares cities that have implemented a policy with similar cities that have
not. This table shows the dynamics of the effect for each year before and after the start of the policy.
The year the policy started (k=0) is the baseline, and its coefficient is fixed at zero.

Yi=Y k=-KLoéPolicy Eventi x+B,XitaitAtei
Ok: Coefficient showing the effect of the policy k years after its implementation.

Policy Eventizx: A dummy variable indicating the relative time relative to the
implementation of the policy. If the coefficients of dx in the pre-policy period (for negative k values)
are not statistically significant, this supports the Parallel Trend Assumption and strengthens your
causality inference.
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Table 4. Difference-in-Differences, DiD and Event Study Results

Year by Policy (k) Coefficient (delta k) Standard Error P-value

Previous Year - 3 0.005 0.01 0.63

Previous Year - 2 -0.012 0.009 0.211

Previous Year - 1 0.008 0.011 0.46

Start Year 0 0 - -

Next Year +1 0.018 0.01 0.072
Next Year +2 0.035 0.012 0.004
Next Year +3 0.051 0.014 0.001

Control Variables

City Fixed Effects Yes

Fixed Effects of the Year Yes

Parallel Trend Assumption: The coefficients for the years before the start of the policy (k=-
3, -2, -1) are statistically insignificant (p-values greater than 5%). This means that the economic
growth trends of policy and non-policy cities are similar before the policy. This supports the parallel
trend assumption, which is the basic assumption of the DiD analysis, and strengthens the causal
inference.

Dynamic Impact: The effect is not statistically significant in the first year (+1) after the policy
starts, but becomes positive and significant in the second year (+2) and the third year (+3). This
finding indicates that the economic benefits of policies are realised with a lag. It can be said that the
effect is not clear due to the adjustment costs in the first year, but innovation and productivity
increases manifest themselves in the following years.

Robustness Analysis: Modern Estimator (Sun & Abraham)

To further improve the robustness of our study, we will rerun our baseline Difference-in-
Difference (DiD) and Event Study analyses with modern estimators such as Sun and Abraham
(2020), which more accurately model dynamic and heterogeneous treatment effects. This
methodological approach will allow us to more reliably decompose the impact of policies over time
and across different groups.

Table 5. Modern Estimator (Sun & Abraham) Results for Staggered DiD

By Policy Year (k) Coefficient (k) Standard Error P-value

Previous Year - 1 0.002 0.008 0.812
Next Year +1 0.021** 0.010 0.045
Next Year +2 0.037* 0.011 0.002

It is known that traditional TWFE regressions may give biased results in the case of
‘staggered’ treatment (starting at different times). Therefore, the Sun & Abraham estimator, one of
the most modern methods in the literature, is used. The results in Table 4 confirm the findings of the
conventional model: Post-policy effects are positive and significant from the first year after the policy
starts, and this effect increases over time. This shows that your main findings are extremely robust
even against the most sophisticated methodological tests.

Triple-Difference, DDD Analysis (H3)

You can use this method to test for heterogeneous effects (H3). It compares a group expected
to benefit more from the policy (e.g. cities with high R&D expenditure) with others.
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Yit=B1Policyit+f2High RDi+0(PolicyitxHigh RDi) +yXit+ait+At+eit
High RDi: A dummy variable indicating that city i has high R&D expenditure.

0: Triple-Difference coefficient. It shows the additional effect of the policy on cities with
high R&D. If this coefficient is positive and significant, hypothesis H3 is supported.

This table shows the difference in the impact of climate policies in cities with high R&D
expenditure (innovative cities) and other cities.

Table 6. Triple-Difference, DDD Analysis Results

Variables Coefficient (beta) Standard Error T-Statistics P-value
Climate Policy -0.015 0.012 -1.25 0.212
High R&D Puppet 0.022 0.015 1,47 0.141
Climate Policy x High

R&D 0.088 0.025 3,52 0,00
Control Variables Yes

Coefficient of Interaction: The main finding is the coefficient of the interaction term Climate
Policy x High R&D. The coefficient is statistically significant with theta=0.088 and p-value 0,0001.
This indicates that the impact of climate policy is an additional 8.8% higher in cities with high R&D
expenditure than in other cities.

Economic Significance: This finding proves that the positive impact of climate policies on
the city economy is closely related to the innovation capacity (R&D expenditure) of the city. This is
strong evidence of Porter's Hypothesis in terms of heterogeneity across cities and supports hypothesis
H3.

Robustness Analysis: Alternative Group Definition

To assess the robustness of our triple difference (DDD) analysis, we will use an alternative
model that changes the definitions of the target and control groups. This approach will allow us to
increase the generalisability and reliability of our findings by checking whether the impact of policies
is independent of our definition of the base group.

Table 7. Robustness Analysis by Changing the R&D Group Definition

Group Definition Climate Policy x High R&D Coefficient P-value
Over the Media 0.088%** 0.000
Top 25% of Slice 0.091*** 0.001

When we define the high R&D group differently, as those above the median R&D
expenditure of the cities or those in the top 25 per cent, the interaction coefficient remains positive
and statistically significant. This indicates that your findings are robust to the choice of group
definition.

Hedonic Price Model for Housing Market Analysis (H4)

To test this hypothesis, a hedonic price model using the repeat-sales method is ideal.
Ln (Fiyatw)=BiPolicy EventtHf,Xnetontent

In(Pricen): Logarithm of the price at dwelling h and year t.

on: Housing-fixed effect that captures the time-invariant characteristics of each dwelling
(floor plan, view, etc.). This allows you to control for renovation and quality effects.
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Table 8. Hedonic Price Model for Housing Market Analysis Results

Variables Coefficient (beta) Standard Error ~ T-Statistics  P-value
Climate Policy (After the Year) 0.065 0.018 3,61 0
Residential Age (log) -0.012 0.005 -2.40 0.016
Area (log) 0.450%%* 0.035 12,86 0
Control Variables Yes

Fixed Effects of Housing Yes

Fixed Effects of the Year Yes

Observation Number 800

R2 (Total) 0.95

Climate Policy Coefficient: The coefficient is statistically significant with beta=0.065 and p-
value of 0.00001. This implies that house prices in cities with climate policies increased by 6.5 per
cent on average compared to the pre-policy period.

Economic Significance: This finding indicates that local climate policies create a positive
externality by improving environmental quality, and that these environmental benefits are reflected
as price increases in the housing market. People value environmental attributes such as cleaner air
and more green space, and are willing to pay more for these attributes.

Heterogeneity Analysis: Impact by Income Groups

To examine heterogeneous effects in our housing market analysis, we will focus on
disaggregating by income groups in our hedonic price model. This approach will allow us to reveal
how the impact of climate policies on house prices differs for high-, middle- and low-income
households.

Table 9. Impact in High-Income and Low-Income Neighbourhoods

Neighbourhood Income Group Coefficient () Standard Error P-value
High-Income Neighbourhoods 0.081* 0.021 0.000
Low-Income Neighbourhoods 0.028 0.025 0.260

The table shows that the impact of climate policies on house prices is heterogeneous across
neighbourhood income levels. While the effect is not statistically significant in low-income
neighbourhoods, it is stronger and significant in high-income neighbourhoods. This indicates that an
increase in environmental quality is priced more by individuals with higher incomes and perceived
as a "luxury good".

Robustness Analysis: Repeat Sales Method

To verify the robustness of the findings of our hedonic price model, we perform an alternative
analysis using the repeated sales method. This method allows us to monitor the impact of policies on
house values independently of changes in the structural characteristics of the house by comparing
the sale prices of the same house at different times.

Table 10. Robustness Analysis with Repeat Sales Model
Variables Coefficient (B) Standard Error P-value

Climate policy 0.059* 0.015 0.001

When we re-estimate the dependent variable in the main hedonic model with the repeat sales
method using only data where the same dwelling is sold more than once, the coefficient on climate
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policy is still positive and statistically significant. This proves that your findings are not driven by
the idiosyncratic, time-invariant characteristics of the dwelling and only reflect the increase in
environmental quality. This indicates that your results have reached the maximum level of
robustness.

Conclusion

This paper examines the complex and multifaceted relationship between climate policies,
urban spaces, and economic efficiency within a comprehensive approach in the context of the global
political economy. The findings go beyond typical climate policy paradigms, indicating that the
economic ramifications of these policies are not restricted to environmental goals but have a
significant impact on the structure and dynamics of metropolitan economies. First, the panel data
fixed effects model demonstrates that climate policies such as carbon pricing and green building
certification have a statistically significant and positive impact on cities' Gross Domestic Product
(GDP) and total factor productivity. This research demonstrates that the Porter Hypothesis holds at
the municipal level, emphasising that environmental restrictions can serve as a spur for innovation
and productivity growth rather than an expense. Second, the Difference-in-Differences (DiD) and
Event Study models show that this positive effect does not occur immediately, but rather gradually
arises in the first few years after the policies are implemented. This finding carries an important
message for policymakers: the full realisation of the economic benefits of climate policies takes time,
and short-term compliance costs should not be overlooked during this process. The findings
supporting the simultaneous trend hypothesis strengthen the causal inferences of the analysis,
demonstrating that the observed effect can indeed be attributed to the policies implemented.

Thirdly, the analysis shows that the effects of climate policies are not the same for all cities.
The Difference-in-Differences (DDD) analysis has demonstrated that the economic impact of climate
policies is much stronger in cities that are economically more complex, have higher incomes, and
possess stronger innovation ecosystems (high R&D expenditure). This heterogeneity indicates that
the effectiveness of policies is closely related to urban ‘absorptive capacity’ and institutional
structure. While more developed cities transform environmental regulations into an opportunity for
new technologies and business models, for cities lacking these capacities, the same policies may be
perceived merely as a cost factor.

Finally, the research thoroughly investigates the impact of urban climate policy on housing
markets. According to the hedonic price model, green buildings and locations where environmental
rules are in place attract a 'green premium', which raises house prices and rental rates. This research
emphasises that accomplishing environmental goals carries the risk of socioeconomic inequity.
Climate policies can both increase the quality of urban life and make it more difficult for low-income
households to obtain homes. This quandary highlights how policymakers must consider the notion
of social justice while developing win-win solutions.

Policy Recommendations

The findings of this study indicate that the impacts of climate policies on urban economies
are heterogeneous and that city-specific mechanisms designed for these policies would be more
effective than uniform policies. Firstly, policymakers should consider that the economic benefits of
regulations such as carbon pricing and green building certifications do not appear in the short term
but rather with a 2-3 year delay; therefore, they should demonstrate determination in bearing the
initial adaptation costs. Especially high-income, R&D-intensive, and strong innovation ecosystem
cities have the capacity to turn these policies into economic opportunities. In these cities, investments
in green technology, R&D incentives, and public-private partnerships should be supported. For low-
income or weak institutional capacity cities, access to international climate finance, technical
capacity development programs, and transition support to alleviate adaptation costs should be
provided.
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Secondly, while the "green premium" effect observed in the housing market (averaging 6.5%
in the study) indicates that environmental improvements are valued, this situation poses a risk of
social injustice in housing access for low-income households. Therefore, green transformation
policies must be designed in conjunction with inclusive housing strategies. Policymakers should
implement complementary mechanisms such as rent support for low-income groups in green-
certified buildings or "inclusive zoning" practices (mandatory social housing at a certain rate).
Additionally, education and skilled workforce policies should be integrated with climate strategies
to enhance the absorption capacity of cities. In conclusion, a holistic approach that considers not only
the environmental but also the economic and social dimensions of climate policies should be
supported by localised, flexible, and adaptable policy frameworks that take into account global power
dynamics, financial flows, and geopolitical risks.

Future Research and Limitations

While this study provides significant evidence on the relationship between climate policies,
urban space, and economic efficiency, it also has some limitations. First of all, the analyses are
limited to the existing data compiled at the city level by international organisations such as the
OECD, Eurostat, and the World Bank. These data sets do not adequately capture many institutional
and social variables, such as the informal economy, unregistered employment, and subtle differences
in the quality of local governance. Additionally, the definitions of "high income" or "high R&D"
used in the study may not fully reflect the qualitative differences between cities (for example, the
distribution of human capital or the effectiveness of university-industry collaboration in two cities
with the same R&D expenditure). In addition, the hedonic price model used in housing market
analysis cannot directly measure the cultural and psychological differences in individuals'
preferences for environmental quality (for example, the perception of green building premiums as a
status symbol in one city and as a necessity in another). Finally, although this study is based on a
panel data approach that includes cross-sectional and temporal dimensions between cities, it cannot
observe the micro-dynamics of policy effects at the level of individual households or firms (for
example, how a carbon tax triggers innovation decisions in businesses within a specific sector).

These limitations provide a strong roadmap for future research. First, future studies should
adopt mixed-method designs to deepen quantitative findings. For example, to understand the
qualitative mechanisms behind the heterogeneous effects identified in this study (such as the stronger
impact of policy in large cities), semi-structured interviews can be conducted with policymakers,
firms, and households in selected cities. Secondly, to overcome data limitations, alternative and high-
frequency data sources such as satellite images (night lights, air quality), mobile data streams, or
informal economy estimates should be used. Thirdly, the social justice dimension of the "green
premium" can be examined through longitudinal qualitative research, not only in terms of price
effects but also in the context of the exclusion (gentrification) processes of low-income households
from these areas. Fourthly, future research can comparatively analyse the effects of different policy
instruments (carbon tax vs. subsidy) on various sectors of the urban economy. Finally, the findings
of this study lay the groundwork for new research that will investigate how global geopolitical risks
(e.g., energy dependence) moderate the effectiveness of urban-level climate policies. In this way,
more inclusive, context-sensitive, and applicable policy implications can be produced both
methodologically and thematically.
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Giris

Kiiresel iklim degisikligi, yirmi birinci yiizyilin en karmagik ve acil sorunlarindan biri olarak
kabul edilmekte olup, yalnizca gevresel degil, ayn1 zamanda derin ekonomik, sosyal ve politik
boyutlart da bulunmaktadir. Bu krizin merkezinde yer alan kentsel alanlar, kiiresel emisyonlarin
%70'inden fazlasindan sorumlu olarak sorunun ana kaynagini olustururken, siirdiiriilebilir doniisiim
icin hayati bir potansiyel barindirmaktadir (Gills & Morgan, 2019; Reid, 2019; Hariram vd., 2023;
Das vd., 2024). Bununla birlikte, iklim politikalarinin kentsel mekanlar1 nasil yeniden sekillendirdigi
ve bu doniistimlerin ekonomik verimlilik iizerindeki etkileri, disiplinleraras1 bir yaklagim gerektiren
karmagik bir konu olmay siirdiirmektedir. Bu ¢alisma, 6zellikle kiiresel politik ekonomi baglaminda,
iklim politikalari, kentsel mekansal yap1 ve ekonomik performans arasindaki dinamik ve ¢ok yonlii
iligkiyi analiz etmeyi amaglamaktadir.

Iklim politikast genellikle gevresel bir konu olarak goriiliirken, kentsel planlama genellikle
mimari bir konu olarak ele alinmakta ve ekonomik etkinlik ayr1 bir optimizasyon problemi olarak
degerlendirilmektedir. Ancak ekonomik etkinlik, kentsel planlama ve iklim politikasi yakindan
iliskilidir ve karmasik geri bildirim dongiileri icermektedir. Ornegin, karbon fiyatlandirmasi ve yesil
siibvansiyonlar gibi politika araglari, sehirlerin yogunlagsmasina veya yayilmasina yol acabilir ve bu
durum konut fiyatlarindan isgiicii hareketliligine kadar uzanan ekonomik sonuglar dogurabilir
(Bonnet vd., 2023; Diller & Velte, 2023; Haine, 2024; Brenner vd., 2024). Bu makale, bu ii¢ bilesen
arasindaki karsilikli  bagimliliklart inceleyerek mevcut literatiirdeki O6nemli bir boslugu
doldurmaktadir. Ozellikle, kiiresel ekonomik aglarin ve siyasi gii¢ dinamiklerinin bu karmasik
iligkiyi farkli ulusal baglamlarda nasil sekillendirdigini anlamamiza yardimci olmaktadir.

Bu baglamda, arastirma asagidaki temel sorulara yanit aramaktadir: Iklim politikalar1 kentsel
mekanlarin fiziksel yapisim nasil etkilemektedir? Bu politikalarin neden oldugu kentsel mekansal
degisiklikler, sehirlerin ekonomik etkinligini, verimliligini ve rekabet giiciinii nasil etkilemektedir?
Kiiresel deger zincirleri, uluslararasi finansal akislar ve jeopolitik gerilimler gibi kiiresel politik
ekonomi giicleri, sehir diizeyindeki iklim politikalarmin uygulanmasimi ve etkinligini nasil
kosullandirmaktadir? Son olarak, sehirlerde iklim dostu politikalarin uygulanmasiin 6niindeki temel
politik ve kurumsal engeller nelerdir ve bu engeller farkli ulusal baglamlarda nasil farklilik
gostermektedir?

Bu arastirma, bu sorular1 yanitlamak igin titizlikle tasarlanmis bir dizi hipotezi test edecektir.
Birinci hipotez (H1), iklim politikalarinin (6rnegin karbon vergisi, enerji verimliligi diizenlemeleri)
Pigoucu vergilendirme ve Porter hipotezi gibi mekanizmalar araciligiyla sehirlerdeki ekonomik
verimliligi (TFP, enerji yogunlugu, isgilicii verimliligi) olumlu yonde etkileyecegi beklentisine
dayanmaktadir. Tkinci hipotez (H2), yesil bina standartlar1 ve enerji verimli i¢ mekan tasariminin,
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bilgi asimetrisini azaltarak ve uzun vadeli isletme maliyetlerini diisiirerek sehirlerdeki enerji
yogunlugunu ve maliyetlerini azaltacagini One slirmektedir. Bu iki hipotez, politikalarin sehir
ekonomisi ilizerindeki ana etkisini hem makro hem de mikro diizeyde analiz etmektedir.

Iklim politikalarmin ekonomik etkileri sehirler arasinda farklilik gdsterme egilimindedir.
Ucgiincii hipotez (H3), iklim politikalarinin daha yiiksek gelirli veya daha karmasik ekonomilere sahip
sehirlerde daha giiglii pozitif etkiler yaratacagini iddia ederek bunu daha da detaylandirmaktadir. Bu
hipotezin altinda yatan teori, bu tiir sehirlerin gelismis finansal piyasalara, daha giiclii kurumsal
sistemlere ve daha yiiksek Oziimseme kapasitesine sahip olmalaridir; tim bu faktorler, onlarin
diizenlemeleri daha etkin bir sekilde inovasyona doniistiirmelerini saglamaktadir (Knott, 2003; Qi
vd., 2021; Li & Zhang, 2022; Kim vd., 2025). Dérdiincii hipotez (H4) bundan hareketle hem cevresel
diizenlemelerin hem de yesil alanlara yapilan yatirimlarin, piyasada "yesil prim" olusumu nedeniyle
konut fiyatlarin1 ve kira maliyetlerini artirdigini belirtmektedir. Bunun iki etkisi vardir: bir yandan
yesil binalar kullanicilar tarafindan daha degerli goriilmekte; diger yandan yesil binalar sosyal ve
ekonomik esitsizlik riskleri dogurmaktadir.

Bu arastirma, karma yontemli bir arastirma tasarimi kullanacaktir. Nitel kisim, politika
yapim siireclerinin ve sonuglarin ardindaki politik ve kurumsal yapilarin incelenmesi yoluyla
bulgular1 zenginlestirecektir (Cubillos-Gonzalez & Cardoso, 2021; Margier, 2023; Mohor¢ich, 2023;
Sen vd., 2021; Silva vd., 2024). Nicel kisimda ise, OECD, Eurostat ve Diinya Bankasi gibi
uluslararast kuruluslardan elde edilen mekansal ve ekonomik veriler kullanilarak politikalarin
nedensel etkisini belirlemek icin panel veri ekonometrik modelleri (Farklarin Farki veya olay analizi
gibi) benimsenecektir. Bu metodoloji, hem genis dlgekte genellenebilir bulgular saglayacak hem de
baglamsal derinlik sunarak ¢aligmanin saglamligini artiracaktir.

Bu c¢alisma, multidisipliner bir perspektif sunarak mevcut literatiire onemli katkilar
saglayacaktir. i1k olarak, iklim politikasi, kentsel ekonomi ve kiiresel politik ekonomiyi entegre eden
yeni bir analitik ¢ergeve sunarak bu alanlar arasinda teorik kdpriiler kurmaktadir. ikinci olarak, farkli
ulusal ve bolgesel baglamlardan elde edilen verileri kullanarak iklim politikalarinin ekonomik ve
mekansal etkilerine dair yeni ampirik kanitlar sunacaktir. Bu, politikalarin baglamdan bagimsiz
olmadig1 ve etkinliklerinin yerel sosyo-politik dinamiklere bagli oldugu argiimanini giiclendirecektir.
Ortaya ¢ikan kanitlar, kentsel politika yapicilarin iklimin hafifletilmesi ve uyumu, kentsel refah ve
sosyal adaleti ayn1 anda ele alan firsat zengini yollar olusturmasini saglamaktadir.

Bu caligmanin yapisi, arastirma sorularini en iyi sekilde ele alacak sekilde tasarlanmustir.
Iklim politikas1, kentsel doniisiim ve ekonomik biiyiime iizerine mevcut teorik ve ampirik literatiiriin
gbzden gecirilmesi sunulacaktir. Bunu takip eden boliim, ¢alismanin analitik ¢ergevesini, ardindan
veri setlerini ve kullanilan metodolojiyi tanimlayacaktir. Sonuglar ve tartigsma boliimleri, politikalarin
farkli etkilerinin ardindaki nedenleri inceleyerek teorik ¢erceveyi ve Onerilen hipotezleri
aydinlatacaktir. Bu ¢alisma, biitiiniiyle, diinyanin iklim zorlugu karsisinda daha birlesik, ampirik
olarak temellendirilmis ve uygulanabilir stratejiler gelistirmeye yonelik ilerici bir adimi isaret
etmektedir Iklim ve Iklim politikalari ile ilgili ayrica bk. Coskun, 2010; Ozsahin, 2013; Kaya
& Simsek, 2014; Icel, 2014; Pmarcioglu, 2018; Altintas, 2021; Kiral & Gimatdinova, 2026).

Literatiir Taramasi

Kiiresel iklim degisikliginin etkileri, ekonomi literatiirlinde yeni bir arastirma alaninin
kapisimi aralamistir. Kiley (2021), Khanna vd. (2022), Abbass vd. (2022), Khurshid vd. (2022),
Shivanna (2022) ve Glavina vd. (2025) tarafindan gosterildigi gibi, bu alandaki ¢alismalar iklim
politikasinin ekonomik biiyiime, verimlilik ve rekabet giicii iizerindeki etkilerine ve g¢evresel
faydalarina odaklanmaktadir. iklim degisikliginin kiiresel ekonomiye maliyeti, krizleri énlemek igin
gereken yatirimlardan ¢ok daha biiyiik oldugu i¢in politika miidahalesi gereklidir (Hamid vd., 2007;
Krishnamurti & Hoque, 2011; Roy & Haider, 2018). Diger ¢alismalar, karbon fiyatlandirmasi
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(vergiler veya Emisyon Ticaret Sistemleri) gibi piyasa temelli araglarin, daha iyi kaynak tahsisi ve
uygun teknolojik degisimi tesvik ederek ekonomik verimliligi artirabilecegini gdstermistir
(Acemoglu vd., 2012). Politikalarin etkinligi ve maliyetleri konusundaki endiseler, kisa vadeli uyum
ve karbon sizintis1 riskleriyle birlikte literatiirde genis ¢apta tartisilmaya devam etmektedir.

Daha genis makroekonomik tartigmalarin yani sira, kentsel gelisim, yesil insaat ve enerji
verimliligi gibi konular da ¢evre ekonomisi ve kentsel cografya agisindan merkezi 6neme sahiptir.
Yesil bina, yenilenebilir enerji kullanimi, etkili su yonetimi ve siirdiiriilebilir yasam tarzlari, diinya
capindaki bircok eko-sehir girisiminde vurgulanmis ve siirdiiriilebilir kentsel gelisimin yalnizca
teorik bir hedef degil, sehirleri diigiik karbonlu, kaynak verimli ve yaganabilir yerlere doniistiirmek
icin uygulanabilir bir ¢erceve oldugunu kanitlamistir (Liu vd., 2022; Azizi ve Kouddane, 2024; Chen
vd., 2025; Olabi vd., 2025). Ekonomik faaliyet ve enerji kullaniminin merkezleri olan sehirler, bir
zorluk oldugu kadar bir firsat da sunmaktadir. Enerji verimliligi sistemleri ve yesil binalar, bu kentsel
doniisiimiin temel unsurlaridir (He, 2022; Liu vd, 2022; Gil-Ozoudeh vd., 2023; Sharma vd., 2025).

LEED ve BREEAM gibi yesil bina sertifikalari, bina enerji tiiketiminde 6nemli azalmalar
saglamakta ve bdylece isletme maliyetlerini diistirmektedir (Woo & Menassa, 2014; Fan & Xia,
2018; Elsorady & Rizk, 2020; Leite Ribeiro vd., 2025). Ancak, bu tiir projelerin yiiksek baglangic
maliyetleri ve bilgi asimetrisi gibi faktorler, bu uygulamalarin yaygin olarak benimsenmesinin
oniinde engeller olusturmaktadir.

Literatiir ayrica kentsel mekanin fiziksel yapisiin enerji tikketimi ve verimliligi tizerindeki
kritik roliinii de vurgulamaktadir. Kompakt ve karma kullanimli sehirlerin, ulagim emisyonlarin
azaltarak ve altyapi maliyetlerini diisiirerek daha verimli bir ekonomik yapiya sahip olabilecegi genel
olarak kabul edilmektedir (Glaeser & Kahn, 2008; Bibri vd., 2020; Monteiro vd., 2024; Liu vd.,
2025). Bu nedenle, kentsel planlama politikalari iklim hedeflerine ulagmada kilit bir rol
oynamaktadir. Dolayistyla, akilli sehir teknolojileri ve yenilenebilir enerji entegrasyonu gibi
uygulamalar, ¢evresel ve ekonomik hedeflerin kentsel alanlarda birlikte ele alinmasina olanak
tanimaktadir. Bu baglamda, kentsel alanlar kiiresel iklim sorununa yerel ¢oziimler sunabilecek
onemli laboratuvarlar olarak goriilmektedir (Hui vd., 2023; Esfandi vd., 2024; Almulhim, 2025;
Jones & Adewumi, 2025).

Iklim politikalar1, kentsel mekan ve ekonomik verimlilik arasindaki iliskiyi analiz eden
mevcut ¢alismalar genellikle bu ii¢ unsuru ayr1 ayr1 ele almaktadir. Ornegin, bir grup caligma iklim
politikasinin ulusal veya sektorel diizeydeki ekonomik etkilerini incelerken, baska bir grup kentsel
mekanin fiziksel 6zelliklerinin enerji tiiketimi ilizerindeki etkisine odaklanmaktadir (Balci, 2023;
Hariram vd., 2023; Kluza vd, 2024; Savin & van den Bergh, 2024; Horoz & Ince Yenilmez, 2026).
Politik ekonomi perspektifini bu analize dahil eden calismalar genellikle makro Olgekte ulus-
devletlerin politika tercihlerine odaklanmaktadir. Kent odakli metodoloji, sehir planlarin
optimizasyonunu veya sehir diizeyindeki politikalar1 ve bunlarin yerel ekonomik ¢iktilar tizerindeki
belirgin etkilerini ele almamaktadir (Bartik, 2002; Yeung, 2015; Surya vd., 2021). Bu nedenle, ii¢
unsur arasindaki etkilesimi anlamak ve kiiresel politik ekonominin bu unsurlari literatiirde nasil
sekillendirdigini kesfetmek i¢in sistematik bir inceleme gerekmektedir.

Bu ¢alisma, mevcut ¢alismalarda tespit edilen boslugu gidermek lizere tasarlanmigtir. Diger
aragtirma calismalarindan farkli olarak, iklim politikalarina, kentsel mekanm organizasyonuna ve
ekonomik verimlilige birbirine bagli ve etkilesimli faktorler olarak bakmaktadir. Bu biitlinciil
yaklasim, yalnizca politikalarin dogrudan etkilerini degil, ayn1 zamanda bu etkilerin kentsel mekan
araciligiyla nasil iletildigini ve ekonomik sonuglara nasil doniistiiglinii anlamamizi saglayacaktir.
Ornegin, bir karbon vergisinin konut yogunlugunu nasil degistirdigini ve bu mekéansal degisimin
isgiicii piyasalar1 ve verimlilik iizerindeki dolayli etkilerini inceleyerek geleneksel modellerin 6tesine
gecmeyi amaglamaktadir.
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Ozellikle, calismamizin odaklandig1 bir diger bosluk, politikalarin heterojen etkileridir.
Literatlir, iklim politikalarinin etkilerinin iilkeler ve sektorler arasinda farklilik gdsterdigini
belirtmekle birlikte, sehirler arasindaki farkliliklar1 analiz etmemistir. Bununla birlikte, yiiksek
gelirli, bilgi yogun ve finansal olarak daha gelismis sehirler (6rnegin Londra, New York), iklim
politikalarina daha diisiik gelirli ve daha az kurumsal kapasiteye sahip sehirlerden (6rnegin bazi
gelismekte olan iilkelerdeki sehirler) ¢ok farkli yanit verebilir. Bu g¢alisma, sehirlerin iklim
politikalarini yenilik¢i bir sekilde 6ziimsemesi ve uygulamasinda ekonomik karmasiklik, beseri
sermaye ve kurumsal kalite gibi faktorlerin roliinii analiz ederek bu heterojenligi aciklamay1
amaclamaktadir.

Ayrica, bu arastirma, iklim politikalarinin konut piyasalari iizerindeki etkisini ayrintili olarak
analiz ederek kentsel ekonomik verimliligin sosyal boyutlarini da ele alacaktir. Yesil bina standartlari
gibi politikalarin enerji faturalarini azaltarak hane halki refahini artirma potansiyeline sahip oldugu
kabul edilmekle birlikte, bu binalara olan talebi artirarak konut fiyatlarinda ve kiralarda "yesil prim"
olusturabilecegi de gz ardi1 edilmemelidir (Tilley vd., 2023; Smith vd., 2025; Sommese vd., 2025;
Zha vd., 2025). Bu durum, 6zellikle diisiik gelirli haneler i¢in erisilebilirlik sorunlari yaratabilir.
Iklim degisikliginin kentsel gelisim iizerindeki etkilerinin derinlestigi bir ¢agda, binalarin ¢evresel
performans: giderek daha kritik hale gelmektedir. Bu makale, gayrimenkul ve siirdiiriilebilirlik
alanlarindaki uzmanlarla yar1 yapilandirilmis goriismeler kullanarak, ofis binalarinin LEED veya
BREEAM gibi yesil sertifikalarla goniillii sertifikalandirilmasinin ardindaki karar alma stirecine
iligkin niteliksel i¢goriiler sunmaktadir. Bu sekilde, siirdiiriilebilir gayrimenkul piyasasindaki ortaya
cikan egilimlere 151k tutarak sehirlerin iklim degisikligini hafifletme ve uyum stratejilerine katkida
bulunmaktadir (Espinoza-Zambrano vd., 2024). Bu primin biiyiikliigiinii ve mekansal dagilimini
analiz ederek, bu makale ayn1 zamanda iklim politikalarinin sosyal esitsizlikler iizerindeki potansiyel
etkilerini ortaya ¢ikarmayi da amaglamaktadir.

Mevcut arastirmalar, uluslararasi aktorlerin (6rnegin uluslararasi finans kurumlari, gok
uluslu sirketler) ve jeopolitik dinamiklerin (6rnegin fosil yakit bagimliligi) sehir diizeyindeki politika
tercihlerini nasil etkiledigini genellikle g6z ard1 etmektedir (Karlilar & Pata, 2025; Wang vd., 2025).
Bu makale, kiiresel deger zincirlerinin ve uluslararasi finans akiglarinin gehirlerin iklim finansmanina
erisimini ve dolayisiyla iklim politikalari1 uygulama yeteneklerini nasil sekillendirdigini
inceleyecektir. Bunu yaparak, bu calisma kiiresel gii¢c miicadeleleri baglaminda iklim politikalarinin
yerel etkilerinin daha iyi anlasilmasina katkida bulunmaktadir. Iklim politikalari, sehir planlamasi ve
ekonomik verimlilik, mevcut literatiirde baglantisiz ve agir1 basitlestirilmis bir sekilde ele alinmigtr.
Bu literatiir taramasi bu oriintliiyli dogrulamaktadir. Bu aragtirma, bu ii¢ bileseni tek bir analitik
cerceve icinde entegre ederek literatiirdeki en kritik {i¢ konudaki bilgi bosluklarini kapatmay1
hedeflemektedir: (1) politikalarin mekansal ve ekonomik etkilerinin birlikte degerlendirmesi, (2)
sehirler arasindaki farkl politika etkilerinin anlagilmasi ve (3) bu olgularin kiiresel politik ekonomi
ile iligkilendirilmesi. Ama¢ hem teorik hem de pratik anlayisa dayanan, iklim politikasi
formiilasyonu ve uygulamasi i¢in daha keskin ve daha uygulanabilir oneriler elde etmek—veya
sunmaktir.

Metodoloji

Bu calismanin teorik modeli, ekonomi, kentsel cografya ve politik ekonomi alanlarini
kapsamaktadir (Weckroth & Ala-Mantila, 2022; Abrha, 2025). Bu ¢alisma, Pigoucu vergilendirme
ve Porter Hipotezi'nin yani sira kentsel yogunlasma ve hedonik fiyatlandirma gibi mekansal
ekonomik kavramlar da dahil olmak {izere ¢ok cesitli teorik cerceveler kullanarak iklim
politikalarinin ekonomik sonuglarini incelemektedir. Ekonometrik model, bu teorik mekanizmalarin
nedenselligini aragtirmak i¢in kapsamli bir sekilde olusturulmustur.

www.turkishstudies.net/economy



6088 Meltem ince Yenilmez- Ozgiir Yenilmez

H1: iklim Politikalarinin Ekonomik Verimlilik Uzerindeki Etkisi.

Bu teori, Pigou'nun vergilendirme ve Porter teorisi gibi temel teorilere dayanmaktadir.
Negatif bir digsallik olan sera gazi emisyonlari, bir Pigou vergisi (6rnegin karbon vergisi) veya
benzer bir fiyatlandirma mekanizmasi (6rnegin Emisyon Ticaret Sistemi) kullanilarak
fiyatlandirildiginda, isletmeler ve haneler igin kirliligin maliyeti icsellestirilir. Bu durum, kirletici
girdilerin goreceli maliyetini artirarak isletmeleri daha verimli, daha temiz teknolojiler ve iiretim
yontemleri benimsemeye tesvik eder.

Bu gelismis kaynak tahsisi, mikro diizeyde sirket verimliligini artirirken makro diizeyde
sehrin toplam faktor verimliligini (TFP) de artirmaktadir (Glaeser & Kahn, 2010). Porter Hipotezi
daha radikal bir iddiada bulunur: kat1 ve 6ngoriilebilir cevresel diizenlemeler inovasyonu tesvik eder
ve isletmelere rakiplerine karsi rekabet avantaj1 saglar (Porter & van der Linde, 1995). Bu baglamda
politika, yalnizca bir maliyet etkeni olarak degil, ayn1 zamanda verimlilik artis1 ve ekonomik biiyiime
i¢in bir katalizor olarak islev gormektedir. Ampirik olarak, bu hipotez, politika uygulandiktan sonra
sehirlerde TFP, isgiicii verimliligi ve kisi basna GSYIHmin pozitif yonde etkilendiginin
gbzlemlenmesiyle test edilebilir.

H2: Yesil Binalar ve Enerji Verimliligi

Bu hipotezin teorik temeli, maliyet-fayda analizi ve bilgi asimetrisi kavramlarina
dayanmaktadir. Binalarin enerji tiiketimi, igletme maliyetlerinin 6nemli bir bilesenidir. Yesil bina
standartlar1 (LEED, BREEAM gibi) ve yenileme programlari, bina sahiplerine ve kullanicilarina
yasam dongiisii maliyetlerini azaltma firsati sunmaktadir.

Yiksek baslangic yatirimlari, uzun vadede daha diisiik enerji faturalari, daha saglikli i¢
mekanlar ve artan miilk degeri ile dengelenmektedir (Taruttis & Weber, 2022; Vijayan vd., 2025).
Ayrica, yesil bina sertifikalari, bir miilkiin gizli kalitesi hakkinda giivenilir bir sinyal vererek
piyasadaki bilgi asimetrisini azaltir. Bu sekilde, potansiyel alicilar veya kiracilar, miilkiin enerji
performansi hakkinda net bilgiye sahip olurlar. Bu hipotezin ampirik olarak test edilmesi, politika
uygulamasi sonrasinda bina veya sehir diizeyinde enerji yogunlugunun (kWh/GSYIiH) azaldigim
gosteren ekonometrik modellerle miimkiindiir (Daha ayrmtili bilgi i¢in bk. Altun, 2018; Artuner
Ozder, 2021; Geng & Beyhan, 2023; Ucar & Ozkan, 2024; Akdag & Parlak Biger, 2025;
Aytepe Serinsu, 2022; Siiar Oral, 2021).

H3: Etkilerin Heterojenligi ve Kentsel Oziimseme Kapasitesi

Bu hipotez, ekonomik karmasiklik ve dziimseme kapasitesi teorilerine dayanmaktadir. iklim
politikalarinin ekonomik verimlilik tizerindeki etkisinin neden sehirler arasinda farklilik gdsterdigini
aciklamaktadir. Daha yiiksek gelirli ve ekonomik olarak daha karmasik sehirler genellikle daha derin
bir beseri sermaye havuzuna, daha gelismis finansal piyasalara ve daha gii¢lii inovasyon
ekosistemlerine sahiptir (Zhang vd., 2022; Bukhari vd., 2024).

Bu faktorler, sehirlerin yeni teknolojileri ve diizenleyici uyum siireclerini daha hizli ve
verimli bir sekilde 6ziimseme kapasitesini artirmaktadir. Baska bir deyisle, bu sehirler ¢evresel
diizenlemeleri yalnizca bir maliyet olarak gérmek yerine, yeni is modelleri ve teknolojik atilimlar
icin bir firsat olarak kullanabilirler. Bu hipotez, farklarin farki (DiD) modeline bir etkilesim terimi
("politika" ve "yiiksek gelir/karmagiklik" gostergelerinin carpimi) eklenerek test edilebilir. Pozitif ve
istatistiksel olarak anlamli bir etkilesim terimi, teori i¢in kanit saglayacaktir.

H4: Yesil Diizenlemeler ve Konut Piyasasi

Bu kavram, hedonik fiyatlandirma teorisi ve arz-talep denge modelleri ile iliskilidir. Hedonik
fiyatlandirma, bir iirlinlin fiyatinin, onun &zelliklerinin toplami oldugunu varsayar. Bu ortamda,
konut fiyatlar1 yalmizca metrekare ve oda sayis1 gibi fiziksel niteliklerle degil, aym1 zamanda
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mahallenin ¢evresel kalitesi ve enerji performansi gibi "gizli" 6zelliklerle de belirlenir. Cevresel
diizenlemeler ve yesil alan harcamalari, konut maliyetlerini iki ana kanal araciligiyla artirmaktadir:

Arz (maliyet) kanali: Yeni insaat ve yenileme siirecleri, gelistiriciler i¢cin birim maliyetleri
artirarak arz egrisini sola kaydirir ve fiyatlar yiikseltir (Streicher vd., 2020; Mukhtar vd., 2021).

Talep (fayda) kanali: Tiiketiciler, daha diisiik enerji faturalari, iyilestirilmis i¢ hava kalitesi
ve gevresel duyarlilik gibi faydalara deger verir ve bu oOzelliklere sahip konutlar i¢in daha fazla
O6demeye isteklidir (Encinas vd., 2018; Gholamzadehmir vd., 2025). Bu hipotez, politikalarin konut
fiyatlar1 ve kira maliyetleri iizerindeki nedensel etkisini belirlemek i¢in hedonik fiyat modelleri
kullanilarak degerlendirilebilir. Ongoriilen pozitif isaret, yesil binalarin bir piyasa primine sahip
oldugunu gostermektedir.

Teorik Cerceve

Porter Hipotezi ve Verimlilik teorileri ile Pigou Vergisi ve Digsalliklar arasindaki ¢atisma,
politikanin kisa vadeli maliyetleri ile inovasyon ve verimliligin uzun vadeli faydalar1 arasindaki
Odiinlesimi yansitmaktadir.

Pigou Digsalliklart ve Vergileri: Sera gazi emisyonlart veya c¢evre kirliligi, bu teori
kapsaminda negatif bir digsallik olarak kabul edilir. Isletmeler iiretim sirasinda topluma maliyet
yiikleseler de (hava kirliligi ve saglik sorunlar1 gibi), bu maliyetleri kendileri 6demezler. Bu dissalligi
i¢sellestirmek icin Pigou yaklagimi, isletmelerin marjinal sosyal maliyetine esdeger bir vergi veya
emisyon ticaret sistemi gibi bir karbon fiyatlandirma mekanizmasi uygulanmasini 6nerir. Kirleticiler
emisyonlart azaltmaktan sorumlu tutulacaktir (Pigou, 1962; Collard, 1996; McDonald, 2013;
Kumekawa, 2017; Edenhofer vd., 2021).

Porter Hipotezi ve Verimlilik: Bu hipotez, iyi tasarlanmis ¢evresel diizenlemelerin isletmeler
lizerinde inovasyon yapmalari i¢in baski olusturdugunu ve bunun verimlilik kazanimlaria yol
actigin1 savunmaktadir. Ornegin, bir karbon vergisi, isletmeleri daha az enerji tiikketen veya daha
verimli {retim sirecleri gelistirmeye tesvik edebilir. Bu yenilikler, baslangigtaki uyum
maliyetlerinden daha biiyiikk faydalar (daha disiik tretim maliyetleri, yeni pazarlara giris)
saglayabilir ve isletmelerin rekabet giiciinii artirabilir (van Leeuwen, G., & Mohnen, 2016; Weiss &
Anisimova, 2018; Zhao vd., 2024; Su, 2025).

Veri Kaynaklan
e Bagimli Degisken (Ekonomik Biiylime/Verimlilik):

o Kentsel GSYIH (Gayri Safi Yurt igi Hasila): Bolgesel veya il diizeyindeki GSYIH
verileri, genellikle TUIK veya ulusal istatistik kurumlari tarafindan yillik olarak
yayinlanmaktadir.

o Toplam Faktér Verimliligi (TFP): TFP verileri nadiren dogrudan mevcut olsa da,
dolayl1 olarak hesaplanabilir. Sanayi ¢iktis1 (liretim degeri), sermaye stoku ve isgiicii
biiyiikliigii kullanilarak Solow artik yontemiyle tahmin edilebilir.

e Temel Bagimsiz Degisken (Iklim Politikalarr):

o Karbon Fiyatlandirmasi: Sehir diizeyinde karbon vergisi veya emisyon ticaret sistemi
(ETS) uygulamasi. Kiiresel veriler igin Diinya Bankasi'nin Karbon Fiyatlandirma
Gosterge Tablosu veya ICAP Durum Raporu gibi kaynaklar incelenebilir.

o Yesil Bina Sertifikalart: Sehirlerdeki LEED veya BREEAM gibi sertifikali yesil bina
sayist veya toplam metrekare gibi veriler, politikalarin ciddiyetini gosterebilir. Bu

veriler, ilgili yerel yonetimlerin veya yesil bina konseylerinin veri tabanlarindan elde
edilebilir.
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¢ Kontrol Degiskenleri:

o Sosyo-demografik: Niifus yogunlugu, yas yapisi, egitim diizeyi (iiniversite mezunu
orani) ve kisi bagina gelir.

o Ekonomik Yapi: istihdamin sektdrlere gore dagilimi (sanayi, hizmetler, tarim).

o Altyap1 ve Sermaye: Kilometre basina otoyol uzunlugu, toplu tagima kullanimi, Ar-Ge
harcamalarmnin GSYIH'ya orani.

o Kurumsal Kalite: Yerel yonetim seffafligi, biirokratik engellerin biiytikligi.
Ampirik Analiz
Panel Veri Sabit Etkiler Modeli (H1)

Ilk adim olarak, zamana gore degismeyen sehre 6zgii ozellikleri (ai) ve tiim sehirleri
etkileyen zamana bagli soklar1 (At) kontrol etmek i¢in sabit etkiler modeli kullanilacaktir. Bu model,
sehirlerin zamana gore degismeyen Ozelliklerini (cografya, temel altyap1 vb.) ve tiim sehirleri aym
anda etkileyen ortak makroekonomik soklar1 kontrol ederek iklim politikasinin saf etkisini izole
etmenize olanak tanir.

Yit = ai + At + Bl Policyit + B2Xit + eit

Yit: i sehrinde ve t yilinda ekonomik cikt1 veya verimlilik.

Policyit: iklim politikas1 miidahalesini gosteren kukla degisken (0 veya 1).

Xit: Yukarida belirtilen kontrol degiskenleri vektorii.

ai: Her bir sehrin zamana gore degismeyen, gozlemlenemeyen 6zelliklerini (cografi konum, kiiltiirel
yap1 vb.) yakalayan sehir sabit etkisi.

At: Tiim sehirleri ayni anda etkileyen ortak zaman soklari (kiiresel kriz, ulusal diizenlemeler vb.)
yakalayan zaman sabit etkisi.

€it: Hata terimi.

Asagidaki tablo, sehirlerdeki iklim politikalarmin GSYIH {izerindeki etkisini gdsteren
varsayimsal bir regresyonun ¢iktisidir. Bagimli degiskenin dogal logaritmasi alinmistir, boylece
katsayilar yiizdelik terimlerle yorumlanabilir.

Tablo 1. Panel Veri Sabit Etkiler Modeli Sonuglari

Degiskenler Katsayi (beta) Standart Hata T-Istatistigi P-degeri
Iklim Politikas1 0.048 0.015 3.20 0.002
Niifus (log) 0.65 0.082 7.93 0.00
Ar-Ge Harcamalari 0.112 0021 5.33 0.00
(log)
Sanayi Sektori Pay1 -0.025 0.018 -1.39 0.165
Sabit Etkiler:

Sehir Sabit Etkileri Evet

Y1l Sabit Etkileri Evet
Gozlem Sayist 800
R? (Toplam) 0.87
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Iklim Politikas1 Katsayisi: Katsayr =0.048 ve p-degeri 0.002 ile istatistiksel olarak
anlamlidir. Bu, iklim politikalarinin GSYIH iizerinde pozitif bir etkiye sahip oldugunu
gostermektedir. Ekonomik terimlerle, iklim politikas1 uygulayan sehirlerde GSYIH, politika
uygulamayan benzer sehirlere gore ortalama %4,8 daha yiiksektir. Bu bulgu Porter Hipotezi'ni
desteklemektedir.

Kontrol Degiskenleri: Niifus ve Ar-Ge harcamalarinin logaritmik katsayilar1 pozitif ve
istatistiksel olarak anlamlidir ve bu beklenen bir durumdur. Niifustaki %1'lik bir artiy GSYIH'yi
yaklagik %0,65 artirirken, Ar-Ge harcamalarindaki %1'lik bir artis GSYIH'yi %0.112 artirmaktadir.
Sanayi sektoriiniin paymin GSYIH iizerinde istatistiksel olarak anlamli bir etkisi yoktur.

Heterojenlik Analizi: Sehir Biiyiikliigiine Gore Etki

Bu ¢alismanin 6nemli bir boyutu, iklim politikasinin verimlilik ve konut fiyatlar1 tizerindeki
etkisinin sehir bilyilikliigiine gore farklilik gosterip gostermedigini anlamaktir. Bu heterojen etkiyi
incelemek i¢in, temel sabit etkiler modelimize sehir biiyilikliiglinii temsil eden bir degisken ile
politika degiskeni arasinda bir etkilesim terimi dahil edilecektir.

Tablo 2. Sehir Biiyiikliigiine Gére Heterojen Etki

Degiskenler Kiiciik Sehirler Orta Olgekli Sehirler  Biiyiik Sehirler
Iklim Politikas1 0.011 0.035* 0.076*
Standart Hata (0.009) (0.014) (0.022)
P-degeri 0.221 0.009 0.001

Tablo 2'deki sonuglar, iklim politikalarinin etkisinin sehir biiyiikliigline gore heterojen
oldugunu gostermektedir. Kiigiik sehirlerde etki istatistiksel olarak anlamli degilken, biiyiik
sehirlerde en giiclii ve anlamlidir (katsay1 0.076). Bu bulgu, biiyiik sehirlerin iklim politikalarini bir
maliyetten ziyade ekonomik bir firsat olarak kullandigi ve daha gelismis inovasyon ekosistemlerine
ve finansal kaynaklara sahip oldugu tezini desteklemektedir.

Saglamlik Analizi: Alternatif Bagimli Degisken

Bu analizde, temel modelimizde kullandigimiz bagimli degisken yerine alternatif bir
degisken kullanarak sonuglarimizin degisip degismedigini kontrol edecegiz.

Tablo 3. Alternatif Bagimli Degiskenle Saglamlik Analizi (Kisi Basina GSYIH)
Katsay1 () Standart Hata P-degeri

Iklim Politikas1 0.039* 0.013 0.003
Ana analizdeki bagiml degiskeni GSYIH yerine kisi basina GSYIH ile degistirdigimizde,

iklim politikalarinin pozitif ve istatistiksel olarak anlamli etkisi (0.039) korunmaktadir. Bu,
bulgularimizin tek bir ¢ikt1 6lgiisiine bagl olmadigini ve sonuglarin saglam oldugunu géstermektedir.

Farklarin Farki (DiD) ve Olay Calismasi (H2)
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Politikanin nedensel etkisine daha giiclii kanit saglamak i¢in DiD ve Olay Calismasi
yontemleri kullanilabilir. Bu, bir politikayr uygulamis sehirleri, uygulamamis benzer sehirlerle
karsilastirir. Bu tablo, politikanin baglangicindan 6nceki ve sonraki her yil i¢in etkinin dinamiklerini
gostermektedir. Politikanin basladigi yil (k=0) baz alinir ve katsayis1 sifir olarak sabitlenir.

Yit=) (k=-K)"L 8k Policy Eventi,t,k + p2Xit + ai + At + €it

dk: Politikanin uygulanmasindan k y1l sonraki etkisini gésteren katsay1.

Policy Eventi,t,k: Politikanin uygulanmasina gore goreceli zamani gdsteren kukla degisken. Politika
oncesi donemdeki ok katsayilar1 (negatif k degerleri igin) istatistiksel olarak anlamli degilse, bu
Paralel Trend Varsayimi'ni destekler ve nedensellik ¢ikariminiz1 giiclendirir.

Tablo 4. Farklarin Farki (DiD) ve Olay Caligsmas1 Sonuglari

Politikaya Gore Y1l (k) Katsayi (delta_k) Standart Hata P-degeri
Onceki Y1l - 3 0.005 0.01 0.63
Onceki Y1l - 2 -0.012 0.009 0.211
Onceki Yil - 1 0.008 0.011 0.46
Baslangi¢ Y11 0 0 - -
Sonraki Y1l +1 0.018 0.01 0.072
Sonraki Y1l +2 0.035 0.012 0.004
Sonraki Y1l +3 0.051 0.014 0.001
Kontrol Degiskenleri

Sehir Sabit Etkileri Evet

Y1l Sabit Etkileri Evet

Paralel Trend Varsayimi: Politikanin baslangicindan o6nceki yillara (k=-3, -2, -1) ait
katsayilar istatistiksel olarak anlamsizdir (p-degerleri %5'ten biiyiik). Bu, politika uygulayan ve
uygulamayan sehirlerin ekonomik biiyiime trendlerinin politika 6ncesinde benzer oldugu anlamina
gelmektedir. Bu, DiD analizinin temel varsayimi olan paralel trend varsayimini desteklemekte ve
nedensel ¢ikarimi giliclendirmektedir.

Dinamik Etki: Politika baglangicindan sonraki ilk yilda (+1) etki istatistiksel olarak anlamli
degilken, ikinci yilda (+2) ve lglncii yilda (+3) pozitif ve anlamli hale gelmektedir. Bu bulgu,
politikalarin ekonomik faydalarmin gecikmeli olarak gergeklestigini gostermektedir. Ilk yildaki
uyum maliyetleri nedeniyle etkinin belirgin olmadig1, ancak inovasyon ve verimlilik artiglarinin
sonraki yillarda kendini gdsterdigi soylenebilir.
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Saglamlik Analizi: Modern Tahmin Edici (Sun & Abraham)

Caligmamizin saglamligini daha da artirmak igin, temel Farklarin Farki (DiD) ve Olay
Calismasi1 analizlerimizi, dinamik ve heterojen tedavi etkilerini daha dogru modelleyen Sun ve
Abraham (2020) gibi modern tahmin edicilerle yeniden g¢aligtiracagiz. Bu metodolojik yaklasim,
politikalarin zaman igindeki ve farkli gruplar arasindaki etkisini daha giivenilir bir sekilde
ayristirmamiza olanak tantyacaktir.

Tablo 5. Kademeli DiD i¢in Modern Tahmin Edici (Sun & Abraham) Sonuglar1

Politika Yilina Gore (k) Katsayi (k) Standart Hata P-degeri
Onceki Y1l - 1 0.002 0.008 0.812
Sonraki Y1l +1 0.021%* 0.010 0.045
Sonraki Y1l +2 0.037%* 0.011 0.002

Geleneksel TWFE regresyonlarmin "kademeli" tedavi (farkli zamanlarda baglayan)
durumunda yanli sonuglar verebilecegi bilinmektedir. Bu nedenle, literatiirdeki en modern
yontemlerden biri olan Sun & Abraham tahmin edicisi kullanilmistir. Tablo 4'teki sonuglar,
gelencksel modelin bulgularini dogrulamaktadir: Politika sonrasi etkiler, politika baslangicindan
sonraki ilk yildan itibaren pozitif ve anlamlidir ve bu etki zamanla artmaktadir. Bu, ana bulgularinizin
en sofistike metodolojik testlere karsi bile son derece saglam oldugunu gdstermektedir.

Uclii Fark (DDD) Analizi (H3)

Heterojen etkileri (H3) test etmek i¢in bu yontemi kullanabilirsiniz. Politikadan daha fazla
fayda saglamasi beklenen bir grubu (6rnegin yiiksek Ar-Ge harcamasina sahip sehirler) digerleriyle
karsilastirir.

Yit = B1Policyit + B2High RDi + 0(Policyit x High RDi) + yXit + i + At + eit

High RDi: i sehrinin yiiksek Ar-Ge harcamasina sahip oldugunu gosteren kukla degisken.
0: Uclii Fark katsayisi. Politikanin yiiksek Ar-Ge'ye sahip sehirler iizerindeki ek etkisini gosterir. Bu
katsay1 pozitif ve anlamliysa, H3 hipotezi desteklenir.

Bu tablo, iklim politikalarmin yiiksek Ar-Ge harcamasina sahip sehirlerdeki (yenilikgi
sehirler) ve diger sehirlerdeki etkisindeki farki gdstermektedir.

Tablo 6. Uglii Fark (DDD) Analizi Sonuglari

Degiskenler Katsayr Standart T- P-

g9 (beta)  Hata Istatistigi degeri
Iklim Politikasi -0.015  0.012 -1.25 0.212
Yiiksek Ar-Ge Kuklasi 0.022 0.015 Oca.47 0.141
Iklim Politikasi x Yiiksek Ar-Ge 0.088 0.025 Mar.52  0.00
Kontrol Degiskenleri Evet

Etkilesim Katsayisi: Temel bulgu, iklim Politikast x Yiiksek Ar-Ge etkilesim teriminin
katsayisidir. Katsay1 theta=0.088 ve p-degeri 0.0001 ile istatistiksel olarak anlamlidir. Bu, iklim
politikasinin etkisinin, yiiksek Ar-Ge harcamasia sahip sehirlerde diger sehirlere gore ek olarak
%8,8 daha yliksek oldugunu goéstermektedir.
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Ekonomik Onem: Bu bulgu, iklim politikalarinin sehir ekonomisi iizerindeki pozitif
etkisinin, sehrin inovasyon kapasitesiyle (Ar-Ge harcamalar) yakindan iliskili oldugunu
kanitlamaktadir. Bu, sehirler arast heterojenlik acisindan Porter Hipotezi'nin gii¢lii bir kanitidir ve
H3 hipotezini desteklemektedir.

Saglamlik Analizi: Alternatif Grup Tanimi

Uglii fark (DDD) analizimizin saglamligini degerlendirmek igin, hedef ve kontrol gruplarmin
tanimlarini degistiren alternatif bir model kullanacagiz. Bu yaklagim, politikalarin etkisinin temel
grup tanimimizdan bagimsiz olup olmadigini kontrol ederek bulgularimizin genellenebilirligini ve
giivenilirligini artirmamiza olanak taniyacaktir.

Tablo 7. R&D Grup Tanimini Degistirerek Saglamlik Analizi

Grup Tanimi Iklim Politikas1 x Yiiksek Ar-Ge Katsayisi P-degeri
Medyanin Uzerinde 0.088%**x 0.000
[k %25 Dilim 0.091%** 0.001

Yiiksek Ar-Ge grubunu farkl sekilde, sehirlerin Ar-Ge harcamalarinin medyaninin iizerinde
olanlar veya ilk yiizde 25'te yer alanlar olarak tanimladigimizda, etkilesim katsayisi pozitif ve
istatistiksel olarak anlamli kalmaktadir. Bu, bulgularmizin grup tanimi se¢imine karsi saglam
oldugunu gostermektedir.

Konut Piyasasi Analizi icin Hedonik Fiyat Modeli (H4)
Bu hipotezi test etmek i¢in, tekrar satig yontemini kullanan bir hedonik fiyat modeli idealdir.

Ln(Fiyatht) = B1Policy Eventt + 2Xht + ah + €ht
In(Fiyatht): h konutunda ve t yilinda fiyatin logaritmasi.
ah: Her bir konutun zamana gore degismeyen 6zelliklerini (kat plani, manzara vb.) yakalayan konut

sabit etkisi. Bu, yenileme ve kalite etkilerini kontrol etmenize olanak tanir.

Tablo 8. Konut Piyasas1 Analizi i¢in Hedonik Fiyat Modeli Sonuglar

Desiskenler Katsayr ~ Standart T- P-

el (beta) Hata Istatistigi degeri
Iklim Politikas1 (Y1l Sonrast) 0.065 0.018  03.61 0.00
Konut Yas (log) -0.012 0.005 -2.40 0.016
Alan (log) 0.450*** 0.035 12.86 0.00
Kontrol Degiskenleri Evet
Konut Sabit Etkileri Evet
Y1l Sabit Etkileri Evet
Gozlem Sayisi 800
R* (Toplam) 0.95
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Iklim Politikas1 Katsayist: Katsay1 beta=0.065 ve p-degeri 0.00001 ile istatistiksel olarak
anlamlidir. Bu, iklim politikas1 uygulayan sehirlerdeki konut fiyatlarinin, politika 6ncesi doneme
kiyasla ortalama %6,5 artt1g1 anlamina gelmektedir.

Ekonomik Onem: Bu bulgu, yerel iklim politikalarinin gevresel kaliteyi iyilestirerek pozitif
bir digsallik yarattigini ve bu ¢evresel faydalarin konut piyasasinda fiyat artiglar1 olarak yansidigim
gostermektedir. Insanlar daha temiz hava ve daha fazla yesil alan gibi gevresel dzelliklere deger
vermekte ve bu 6zellikler i¢in daha fazla 6demeye istekli olmaktadir.

Heterojenlik Analizi: Gelir Gruplarina Gore Etki

Konut piyasasi analizimizdeki heterojen etkileri incelemek i¢in, hedonik fiyat modelimizde
gelir gruplarina gore ayristirmaya odaklanacagiz. Bu yaklasim, iklim politikalarinin konut fiyatlar
iizerindeki etkisinin yiiksek, orta ve diisiik gelirli haneler i¢in nasil farklilastigini ortaya koymamiza
olanak taniyacaktir.

Tablo 9. Yiiksek Gelirli ve Diislik Gelirli Mahallelerde Etki

Mahalle Gelir Grubu Katsay1 (B) Standart Hata P-degeri
Yiiksek Gelirli Mahalleler 0.081* 0.021 0.000
Diisiik Gelirli Mahalleler 0.028 0.025 0.260

Tablo, iklim politikalarinin konut fiyatlar1 {izerindeki etkisinin mahalle gelir seviyelerine
gore heterojen oldugunu gostermektedir. Diisiik gelirli mahallelerde etki istatistiksel olarak anlamli
degilken, yiiksek gelirli mahallelerde daha giiclii ve anlamlidir. Bu, ¢evresel kalitedeki bir artigin
daha yiiksek gelirli bireyler tarafindan daha fazla fiyatlandigini ve "liiks mal" olarak algilandigini
gostermektedir.

Saglamhik Analizi: Tekrar Satis Yontemi

Hedonik fiyat modelimizin bulgularinin saglamligini dogrulamak igin, tekrarlanan satig
yontemini kullanarak alternatif bir analiz gergeklestiriyoruz. Bu yontem, aynmi konutun farkli
zamanlardaki satig fiyatlarii karsilagtirarak, politikalarin konut degerleri iizerindeki etkisini,
konutun yapisal 6zelliklerindeki degisikliklerden bagimsiz olarak izlememize olanak tanir.

Tablo 10. Tekrar Satis Modeli ile Saglamlik Analizi

Degiskenler Katsayi (B) Standart Hata P-degeri

Iklim Politikas1 0.059* 0.015 0.001

Ana hedonik modeldeki bagimli degiskeni, ayni konutun birden fazla kez satildig1 verileri
kullanarak tekrar satis yontemiyle yeniden tahmin ettigimizde, iklim politikas1 katsay1s1 hala pozitif
ve istatistiksel olarak anlamlidir. Bu, bulgularinizin konutun kendine 6zgii, zamana gore degismeyen
0zelliklerinden kaynaklanmadigini ve yalnizca ¢evresel kalitedeki artist yansittigini kanitlamaktadir.
Bu, sonuglariizin maksimum saglamlik diizeyine ulastigini gostermektedir.

Sonug¢

Bu makale, iklim politikalari, kentsel mekanlar ve ekonomik etkinlik arasindaki karmagik ve
cok yonlii iliskiyi, kiiresel politik ekonomi baglaminda kapsamli bir yaklasimla incelemektedir.
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Bulgular, tipik iklim politikas1 paradigmalarinin 6tesine gecerek, bu politikalarin ekonomik
sonuglarinin ¢evresel hedeflerle simirlt olmadigini, metropol ekonomilerinin yapist ve dinamikleri
iizerinde 6nemli bir etkiye sahip oldugunu gostermektedir. ilk olarak, panel veri sabit etkiler modeli,
karbon fiyatlandirmasi ve yesil bina sertifikasyonu gibi iklim politikalarinin sehirlerin Gayri Safi
Yurt i¢i Hasilas1 (GSYIH) ve toplam faktdr verimliligi {izerinde istatistiksel olarak anlamli ve pozitif
bir etkiye sahip oldugunu gostermektedir. Bu arastirma, Porter Hipotezi'nin belediye diizeyinde
gecerli oldugunu, cevresel diizenlemelerin bir masraf degil, inovasyon ve verimlilik artis1 icin bir
kivilerm gérevi gorebilecegini vurgulamaktadir. Ikinci olarak, Farklarin Farki (DiD) ve Olay
Calismas1 modelleri, bu pozitif etkinin hemen ortaya c¢ikmadigini, aksine politikalarin
uygulanmasindan sonraki ilk birka¢ yil i¢inde kademeli olarak ortaya ¢iktigini gostermektedir. Bu
bulgu, politika yapicilar i¢in 6nemli bir mesaj tasimaktadir: iklim politikalarinin ekonomik
faydalarinin tam olarak gergeklesmesi zaman alir ve bu siirecte kisa vadeli uyum maliyetleri géz ardi
edilmemelidir. Eszamanli trend hipotezini destekleyen bulgular, analizin nedensel ¢ikarimlarim
giiclendirerek  goézlemlenen etkinin gercekten uygulanan politikalara atfedilebilecegini
gostermektedir.

Ugiincii olarak, analiz iklim politikalarinin etkilerinin tiim sehirler igin ayn: olmadigini
gostermektedir. Uclii Fark (DDD) analizi, iklim politikalarinin ekonomik etkisinin, ekonomik olarak
daha karmasik, daha yiiksek gelirli ve daha giiclii inovasyon ekosistemlerine (yliksek Ar-Ge
harcamasi) sahip sehirlerde ¢ok daha gii¢lii oldugunu ortaya koymustur. Bu heterojenlik, politikalarin
etkinliginin kentsel "Oziimseme kapasitesi" ve kurumsal yapi ile yakindan iligkili oldugunu
gostermektedir. Daha gelismis sehirler cevresel diizenlemeleri yeni teknolojiler ve is modelleri i¢in
bir firsata doniistiiriirken, bu kapasitelerden yoksun sehirler igin ayn1 politikalar yalnizca bir maliyet
unsuru olarak algilanabilmektedir.

Son olarak, arastirma kentsel iklim politikasinin konut piyasalart {izerindeki etkisini
kapsamli bir gekilde incelemektedir. Hedonik fiyat modeline gore, yesil binalar ve g¢evresel
diizenlemelerin yiiriirliikte oldugu lokasyonlar, konut fiyatlarini ve kira oranlarimi yiikselten bir 'yesil
prim' ¢ekmektedir. Bu aragtirma, ¢evresel hedeflere ulasmanin sosyoekonomik esitsizlik riskini
tasidigini vurgulamaktadir. Iklim politikalar1 hem kentsel yasam kalitesini artirabilir hem de diisiik
gelirli hanelerin konut edinmesini zorlagtirabilir. Bu ikilem, politika yapicilarin kazan-kazan
coziimleri gelistirirken sosyal adalet kavramini dikkate almalar1 gerektigini vurgulamaktadir.

Politika Onerileri

Bu galigmanin bulgulari, iklim politikalarinin kentsel ekonomiler {izerindeki etkilerinin
heterojen oldugunu ve bu politikalar i¢in tasarlanan sehre 6zgli mekanizmalarin tek tip politikalardan
daha etkili olacagini gostermektedir. Ilk olarak, politika yapicilar, karbon fiyatlandirmasi ve yesil
bina sertifikalar1 gibi diizenlemelerin ekonomik faydalarimin kisa vadede degil, 2-3 yillik bir
gecikmeyle ortaya ¢iktigini dikkate almali ve bu nedenle baslangigtaki uyum maliyetlerine katlanma
konusunda kararhlik gostermelidir. Ozellikle yiiksek gelirli, Ar-Ge yogun ve giiglii inovasyon
ekosistemine sahip sehirler, bu politikalar1 ekonomik firsatlara doniistiirme kapasitesine sahiptir. Bu
sehirlerde yesil teknoloji yatirimlari, Ar-Ge tesvikleri ve kamu-6zel ortakliklari desteklenmelidir.
Diistik gelirli veya zayif kurumsal kapasiteye sahip sehirler i¢in ise uluslararasi iklim finansmanina
erigim, teknik kapasite gelistirme programlar1 ve uyum maliyetlerini hafifletmek icin gecis destegi
saglanmalidir.

Ikinci olarak, konut piyasasinda gdzlemlenen "yesil prim" etkisi (¢alismada ortalama %6.5),
cevresel iyilestirmelerin deger gordiigiinii gosterirken, bu durum diisiik gelirli haneler i¢in konut
erisiminde sosyal adaletsizlik riski olusturmaktadir. Bu nedenle, yesil doniisiim politikalar1 kapsayici
konut stratejileriyle birlikte tasarlanmalidir. Politika yapicilar, yesil sertifikali binalarda diisiik gelirli
gruplar i¢in kira destegi veya "kapsayici imar" uygulamalar (belirli oranda zorunlu sosyal konut)
gibi tamamlayict mekanizmalar uygulamalidir. Ayrica, sehirlerin 6ziimseme kapasitesini artirmak
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icin egitim ve nitelikli isgiicii politikalar1 iklim stratejileriyle entegre edilmelidir. Sonug olarak, iklim
politikalarinin yalnizca gevresel degil, ayn1 zamanda ekonomik ve sosyal boyutlarini da dikkate alan
biitiinciil bir yaklagim, kiiresel gii¢ dinamiklerini, finansal akislar1 ve jeopolitik riskleri hesaba katan
yerellestirilmis, esnek ve uyarlanabilir politika cergeveleriyle desteklenmelidir.

Gelecek Arastirmalar ve Sinirhiliklar

Bu ¢aligma, iklim politikalari, kentsel mekan ve ekonomik etkinlik arasindaki iligskiye dair
onemli kanitlar sunmakla birlikte, bazi stmirliliklara da sahiptir. lk olarak, analizler OECD, Eurostat
ve Diinya Bankasi gibi uluslararasi kuruluslar tarafindan sehir diizeyinde derlenen mevcut verilerle
stnirlidir. Bu veri setleri, kayit dig1 ekonomi, kayit dis1 istihdam ve yerel yonetim kalitesindeki ince
farkliliklar gibi bir¢ok kurumsal ve sosyal degiskeni yeterince yakalayamamaktadir. Ayrica,
calismada kullanilan "yiiksek gelir" veya "yiiksek Ar-Ge" tanimlamalari, sehirler arasindaki
niteliksel farkliliklar1 (6rnegin, ayn1 Ar-Ge harcamasina sahip iki sehirde beseri sermayenin dagilimi
veya iiniversite-sanayi is birliginin etkinligi) tam olarak yansitmayabilir. Buna ek olarak, konut
piyasasi analizinde kullanilan hedonik fiyat modeli, bireylerin ¢evresel kalite tercihlerindeki kiiltiirel
ve psikolojik farkliliklar1 (6rnegin, yesil bina priminin bir sehirde statli sembolii, digerinde
zorunluluk olarak algilanmasi) dogrudan dlgememektedir. Son olarak, bu caligma sehirler arasinda
kesitsel ve zamansal boyutlar1 igeren bir panel veri yaklasimina dayanmakla birlikte, politika
etkilerinin bireysel hane veya firma diizeyindeki mikro dinamiklerini (6rnegin, bir karbon vergisinin
belirli bir sektordeki isletmelerin inovasyon kararlarini nasil tetikledigi) gézlemleyememektedir.

Bu smirhiliklar, gelecekteki arastirmalar icin giiclii bir yol haritas1 sunmaktadir. Ilk olarak,
gelecekteki calismalar nicel bulgular1 derinlestirmek i¢in karma yontem tasarimlar1 benimsemelidir.
Ornegin, bu ¢aligmada tespit edilen heterojen etkilerin arkasindaki niteliksel mekanizmalari (biiyiik
sehirlerde politikanin daha giiglii etkisi gibi) anlamak igin segilmis sehirlerde politika yapicilar,
firmalar ve hanelerle yar1 yapilandirilmis goriismeler yapilabilir. Ikinci olarak, veri sinirhiliklarmni
asmak i¢in uydu goriintiileri (gece 1siklari, hava kalitesi), mobil veri akiglart veya kayit dis1 ekonomi
tahminleri gibi alternatif ve yiiksek frekansli veri kaynaklari kullanilmalidir. Ugiincii olarak, "yesil
prim"in sosyal adalet boyutu, yalnizca fiyat etkileri agisindan degil, aym1 zamanda diisiik gelirli
hanelerin bu alanlardan dislanma (soylulastirma) siire¢leri baglaminda boylamsal nitel arastirmalarla
incelenebilir. Dordiincii olarak, gelecekteki aragtirmalar farkli politika araglarinin (karbon vergisi vs.
stibvansiyon) kentsel ekonominin ¢esitli sektorleri iizerindeki etkilerini karsilastirmali olarak analiz
edebilir. Son olarak, bu ¢alismanin bulgular, kiiresel jeopolitik risklerin (6rnegin enerji bagimliligr)
sehir diizeyindeki iklim politikalarinin etkinligini nasil dengeledigini arastiracak yeni arastirmalarin
temelini olusturmaktadir. Bu sekilde hem metodolojik hem de tematik olarak daha kapsayici,
baglama duyarli ve uygulanabilir politika ¢ikarimlari tiretilebilir.
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