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Abstract

‘This article develops the Turkic States Sustainable Finance Index (T'S-
SFI), a region-specific composite framework for benchmarking sustainable
finance readiness across the five members of the Organization of Turkic
States (OTS): Azerbaijan, Kazakhstan, Kyrgyzstan, Tiirkiye, and
Uzbekistan. Global indices seldom capture, within a single architecture,
the joint constraints that shape these economies: post-Soviet institutional
transition, hydrocarbon dependence, energy-transition pressure, Islamic
finance potential, and external financial vulnerability. TS-SFI is organised
into five dimensions: green finance capacity, institutional and regulatory
framework, Islamic finance potential, energy-transition readiness, and
external finance dependency and macro-financial buffers. To avoid
rewarding economic size, all market-size indicators enter as ratios to GDP,
and governance is measured with four Worldwide Governance Indicators.
Indicators are min—max normalised and aggregated with equal weights,
and the index is read as a five-dimensional readiness profile rather than
a league table. Tiirkiye leads the composite in all main specifications,
anchored in participation-finance depth and transition readiness, while
Uzbekistan—whose labelled issuance relative to GDP is the deepest in the
sample—is the robust runner-up; the remaining members cluster closely
and their ordering is sensitive to measurement choices. TS-SFI is proposed
as a diagnostic and coordination tool supporting the Turkic Green Vision.
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Tirk Devletleri Surdrilebilir Finans
Endeksinin (TS-SFI) Tasarmi: Bir Olglim
Cercevesi’

Cem Korkut™

0z

Bu makale, Tiirk Devletleri Orgiitii (TDT) iiyesi Azerbaycan, Kazakistan,
Kirgizistan, Tiirkiye ve Ozbekistan'da siirdiiriilebilir finansa hazirligin iilke
diizeyinde kargilagtirilmasina ydnelik bolgeye dzgii bir bilesik endeks olan
Tiirk Devletleri Stirdiiriilebilir Finans Endeksi’'ni (TS-SFI) gelistirmekeedir.
Kiiresel endeksler, bu ekonomileri esanli bicimde sekillendiren Sovyet
sonrasi kurumsal déniisiim, hidrokarbon bagimliligi, enerji gecis baskist,
[slami finans potansiyeli ve dis finansal kirilganlik gibi bilesik kisitlart tek
bir él¢iim mimarisinde nadiren biitiinlestirmektedir. TS-SFI bes boyutta
kurgulanmugtir: yesil finans kapasitesi, kurumsal ve diizenleyici cergeve,
[slami finans potansiyeli, enerji gegisine hazirlik ile dis finansman bagimlilig:
ve makro-finansal tamponlar. Ekonomik biiyiikliigiin 6diillendirilmesini
onlemek icin tiim piyasa biiytikliigii gostergeleri GSYH’ye oran olarak
tanimlanmakta, yonetigsim ise dért Diinya Yonetisim Gostergesi ile
olciilmektedir. Gostergeler min—maks 6lgekleme ile normallestirilmekte
ve esit agirliklarla birlestirilmekte; endeks tek bir siralama tablosu degil, bes
boyutlu bir hazirlik profili olarak okunmaktadir. Tiirkiye, katlim finans:
derinligi ve enerji gegisine hazirliga dayali olarak tiim ana spesifikasyonlarda
bilesik endekste onde yer alirken, GSYH’ye oranla etiketli tahvil ihracinda
orneklemin en derin piyasasina sahip olan Ozbekistan istikrarlt bicimde
ikinci siradadir; diger iiyeler birbirine yakin kiimelenmekte ve siralamalar:
6l¢iim secimlerine duyarli olmaktadir. TS-SFI, Tiirk Yesil Vizyonu'nu
destekleyen bir teshis ve koordinasyon araci olarak onerilmektedir.

Anahtar Kelimeler
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Introduction

Sustainable finance has moved to the core of global economic governance
as regulators and market actors seek to redirect capital toward low-carbon
transitions. In operational terms, sustainable finance denotes financial
activities that integrate environmental, social, and governance (ESG)
considerations into investment and lending decisions (Thompson 20).
It is also framed as a new paradigm in which value creation and risk
management must account for externalities and long-horizon sustainability
risks that standard metrics underweight (Fatemi and Fooladi 106). Within
the 2030 Agenda, it is positioned as a mechanism for mobilising public
and private capital toward sustainable development objectives (Miralles-
Quirés and Miralles-Quirds 2). As sustainable finance becomes embedded
in supervisory and market practice, a central policy question emerges: how
to measure its depth and effectiveness in a way that is comparable across
countries and actionable for reform (Lofts and Meekings 3).

This measurement challenge is especially salient for the Turkic States and
the broader Central Asian subregion. Regional assessments emphasise
that Central Asian economies contribute little to global emissions yet
face disproportionate climate impacts, including glacier retreat and risks
to water security and agriculture (Astana International Financial Centre,
State of Sustainable Finance 8, 10). Meanwhile, transition pathways are
constrained by fossil-fuel dependence and macroeconomic vulnerabilities.
For Kazakhstan, UNCTAD highlights an energy-export-driven model
whose reliance on fossil fuels complicates the shift toward alternatives
(Abazov etal. 27-28). For Uzbekistan, the OECD stresses that financing the
green transition requires capital-market development and credible pathways
for green bond issuance (OECD 11-14). Market-building remains uneven:
UNDP’s Kyrgyzstan assessment finds green finance weakly institutionalised,
with limited metrics and standards and an early-stage market (UNDP 7,
10).

Existing indices offer useful benchmarks, but they operationalise sustainable
finance through different regional scopes and policy lenses. Such designs
do not, by construction, capture features that matter here: the interaction
between green finance capacity and energy-transition constraints (Abazov
et al. 27-28; Astana International Financial Centre, State of Sustainable
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Finance 8), institutional gaps and data limitations in nascent markets
(UNDP 7), and finance structures beyond conventional ESG channels.
Islamic finance, in particular, is frequently discussed as conceptually aligned
with sustainability objectives (Sunarya and Rusydiana 1, 4), and sustainable
banking frameworks emphasise embedding ESG criteria into institutions’
investment decisions (Muyinza 5, 7). Evidence on green and social finance
further suggests that macro-financial conditions shape the space within
which sustainability policies operate (Nawaz et al. 1). Section 2.6 positions
TS-SFI against the main existing frameworks in a structured comparison,
and Section 3.1 sets out the structural features of the Turkic States that
motivate a dedicated regional design.

To address these gaps, this paper proposes the Turkic States Sustainable
Finance Index (TS-SFI), a region-specific composite designed to benchmark
(i) green finance capacity, (ii) institutional and policy frameworks, (iii)
Islamic finance potential, (iv) energy-transition readiness, and (v) external
macro-financial constraints for the five OTS member states. Two design
commitments follow. First, TS-SFI measures the readiness and enabling
environment for sustainable finance, not realised sustainability performance.
Second, all market-size indicators enter as ratios to GDP rather than as
absolute volumes, so that the index measures development relative to
economic size rather than rewarding scale. The index is deliberately framed
as a transparent diagnostic profile rather than a definitive ranking: in a
five-country setting only the leading pair—Tiirkiye and Uzbekistan—and
the dominant role of market depth prove stable, while the ordering of the
remaining members is sensitive to reasonable changes in measurement.
Read in this way, TS-SFI provides a structured basis for evidence-based
prioritisation and cross-country learning across the region.

Literature Review
Sustainable Finance and the Policy Rationale

Sustainable finance is widely framed as the incorporation of environmental,
social, and governance considerations into financial decision making, with
the aim of shifting capital allocation and risk management toward long-
term value creation (Fatemi and Fooladi 101); this places it at the level
of financial-system functioning rather than a narrow product category.
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The 2030 Agenda literature likewise positions it as a financing channel
for structural transformation aligned with the SDGs (Miralles-Quirés and
Miralles-Quirds 1).

The policy rationale is not uniform. One line stresses its governance function
as an institutional mechanism that hardens commitments to climate action
under political constraints (Fuest and Meier 1); another emphasises the
political economy of policymaking, in which multi-stakeholder and elite
networks shape agendas (Tischer and Ferrando 113). This matters for index
design, because measured “engagement” can reflect both genuine transition
effort and signalling incentives, depending on institutional context and
enforcement capacity.

Index-Based Approaches and Composite Measurement

Because sustainable finance is multi-dimensional, composite indices have
become a common strategy to compare countries, markets, or institutions.
The Climate-related Financial Policy Index, for example, aggregates policy
components to benchmark engagement in green financial policymaking
across countries (D’Orazio and Thole 1), and work on responsible investment
indices shows that indices can act as governance tools, standard setters, and
market signals rather than only measurement devices (Lydenberg and White

527-528).

Practice-oriented products combine similarly heterogeneous inputs: the EY
Sustainable Finance Index packages cross-country indicators into a single
benchmark (Lofts and Meekings 3—4), while the Sustainable Finance Index
for Latin America and the Caribbean applies related logic for civil-society
monitoring (GFLAC 3). The implication is that index outputs depend
heavily on indicator selection, scaling, and weighting, so validity must rest
on conceptual grounds and explicit sensitivity analysis.

Comparability is a recurring concern: evidence from the Dow Jones
Sustainability Indices shows that index-based differences vary across settings
(Schmutz et al. 1), and sustainability-index signals can diverge from ESG
scores, implying related but non-identical constructs (Tehrani et al. 2). For
a Turkic States index, transparency about construction rules and robustness
is therefore part of methodological credibility.

13



bilig

AUTUMN 2026/TSSUE 119 e Korkut, Designing the Turkic States Sustainable Finance Index (TS-SF1): A Measurement Framework ®

Evidence on Channels and Outcomes

Alarge empirical literature links sustainable finance to measurable outcomes:
together with green technologies and environmental policies, it is associated
with lower environmental degradation (Igbal et al. 1), and studies on
emerging economies link its development to improved energy efficiency
through innovation, industrial upgrading, or resource-allocation channels
(Liu et al. 1; Wang and Xu 1). Many studies build their own indices as part
of causal analysis, which reinforces the importance of construction choices
in shaping substantive inference (Gao et al. 1; Jiang et al. 1). Firm — and
sector-level work further indicates that ESG-linked outcomes can depend
on moderating factors and measurement choices (Cantero-Saiz et al. 1;
Rumansyah and Nainggolan 1894). These findings motivate treating TS-
SFI as a benchmarking framework for readiness and capacity rather than as
a direct impact measure.

Central Asia and the Turkic States Context

Regional work on Central Asia emphasises that transition constraints
are institutional and structural, not only technological. For Kazakhstan,
green transformation is discussed as a strategic agenda that requires
implementation capacity and coordination, not just target setting (Abazov
et al. 3). Kazakhstan’s green finance ecosystem is likewise tied to market
infrastructure, instrument availability, and the enabling environment for
issuers and investors (Astana International Financial Centre, Green Finance
Market 3, 5). A broader overview points to climate-vulnerability pressures
and the value of regional progress tracking (Astana International Financial

Centre, State of Sustainable Finance 2, 8, 10).

Country diagnostics echo these themes: UNDP characterises the Kyrgyz
green finance market as early-stage, with gaps in standards and indicators
(UNDP 2, 7), and the OECD links Uzbekistan’s green-transition financing
to capital-market development and thematic instruments, including green
sukuk (OECD 9-10). These sources jointly suggest that a Turkic States
index should be sensitive to market-formation conditions, institutional
readiness, and transition exposure, rather than relying on generic global
templates.
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Islamic Sustainable Finance and Institutional Implementation

A related strand treats Islamic finance as a potential channel for sustainability-
oriented finance, while also stressing governance and standardisation issues.
A qualitative review stresses conceptual compatibility with sustainability
objectives alongside institutional-design and disclosure constraints (Sunarya
and Rusydiana 197). Studies of Indonesian Islamic banking show how such
frameworks are operationalised through reporting requirements, governance
mechanisms, and bank-level implementation differences (Qudriyah et
al. 544; Ani and Fredy 437), and practitioner-oriented work treats ESG
integration as an embedded decision rule for financial institutions rather
than an add-on product line (Muyinza 5). This literature supports treating
Islamic finance as enabling capacity for mobilisation, while cautioning that
its scale is not, in itself, evidence of realised sustainability performance.

Research Gap and Positioning against Existing Indices

Two gaps stand out across these literatures. First, while composite indices
exist for policy engagement and sustainable finance benchmarking, region-
specific index designs tailored to the institutional realities and transition
constraints of the Turkic States remain limited. Second, many index
approaches treat transition vulnerability and financial-system capacity as
separate domains, even though the Central Asia evidence indicates that
climate exposure, institutional capacity, and market development interact
in shaping feasible transition pathways (Astana International Financial
Centre, State of Sustainable Finance 2, 8, 10; UNDP 2, 7; OECD 9-10).

Appendix 3 (Table A7) positions TS-SFI against the main existing frameworks
along four dimensions—geographical scope, dimensional focus, indicator
basis, and intended use. Three differences stand out. First, existing country-
level indices are either global in scope or tailored to other regions, so their
indicator sets are not designed around the joint constraints of the Turkic
States; firm-level index families measure corporate sustainability rather than
country readiness. Second, TS-SFI is, to the authors’ knowledge, the only
framework that places Islamic finance potential inside a sustainable finance
index architecture, which matters in a region where participation finance is
an available mobilisation channel. Third, TS-SFI is explicitly designed as a
readiness and coordination instrument for a specific policy community—
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the OT'S and the Turkic Green Vision—rather than as an investment screen
or a global advocacy benchmark. TS-SFI therefore addresses these gaps with
a measurement framework aligned with policy engagement, scale-adjusted
market depth, and transition relevance in the regional context, while making
the sensitivity of the resulting profile explicit.

Conceptual Framework of the TS-SFI

TS-SFI is a cross-country composite that captures how Turkic States
are positioning their financial systems and enabling institutions for a
credible green transition. The core motivation is practical comparability:
policymakers, regulators, and market actors need a consistent way to track
readiness and financing capacity against the SDG-related transition agenda
(Fatemi and Fooladi 101; Miralles-Quirés and Miralles-Quirés 4). The
framework therefore combines market-facing capacity with institutional
conditions that shape credibility and implementation. TS-SFI measures
the readiness and enabling environment for sustainable finance—market
depth relative to economic size, governance quality, latent mobilisation
channels, transition context, and macro-financial space—not the realised
environmental or social performance of financial flows.

A second motivation is interpretability: indices work as translation devices
that convert a complex domain into comparable signals, provided scope
choices are transparent and concept and indicators are defensibly linked
(Lydenberg and White 527-528). TS-SFI accordingly uses five dimensions
that reflect recurring building blocks in the literature and in index
practice: green finance capacity, institutional and regulatory framework,
Islamic finance potential, energy-transition readiness, and external finance
dependency and macro-financial buffers (GFLAC 3; Lofts and Meckings 4).
The dimensions are intended to be read jointly, since transition performance
depends on how market instruments, institutional capacity, and macro
conditions interact (D’Orazio and Thole 1; Fuest and Meier 1). Because the
dimensions capture conceptually distinct constraints, the index is presented
as a profile across pillars rather than as a single score.
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Why the Turkic States Require a Dedicated Framework

A regional index is justified only if the region shares structural features that
global templates do not capture jointly. Five such features shape both the
case for TS-SFI and its indicator selection.

First, post-Soviet institutional transition. Four of the five OTS members are
post-Soviet economies whose regulatory institutions, supervisory practice,
and market infrastructure are still converging toward international standards,
and regional assessments consistently identify implementation capacity—
not target setting—as the binding constraint on green transformation
(Abazov et al. 3; Filipovi¢ et al. 1). This is why TS-SFI includes a dedicated
institutional dimension (D2) built from governance indicators that capture
enforcement capacity rather than from formal policy adoption, which is
nearly universal in the sample.

Second,  hydrocarbon dependence combined with renewable potential.
Azerbaijan and Kazakhstan are hydrocarbon exporters, Uzbekistan remains
gas-dependent, and Tiirkiye is an energy importer with a large renewables
programme, while Kyrgyzstan already has a hydropower-dominated
electricity mix; energy-export dependence complicates Kazakhstan’s shift
toward alternatives (Abazov et al. 27-28). This heterogeneity creates very
different transition-financing needs and motivates measuring energy-
transition context (D4) alongside financial-system variables.

Third, external dependence and macro-financial fragility. Four of the five
members are landlocked, and the subregion combines high climate
vulnerability with dependence on external financing and commodity
revenues (Astana International Financial Centre, State of Sustainable
Finance 8, 10), so transition programmes compete for scarce fiscal and
external space (Onyimadu and Uche 1). Dimension 5 accordingly measures
the macro-financial buffers that condition how fast sustainable finance can
scale without external distress.

Fourth, nascent, bank-dominated capital markets. Labelled sustainable finance
markets in the region are thin, lumpy, and unevenly documented (OECD
11-14; UNDP 7, 10; Astana International Financial Centre, Green Finance
Market 3). Dimension 1 therefore measures market depth as cumulative
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labelled issuance over a multi-year window, expressed relative to GDP, with
an explicit protocol separating true zeros from missing data.

Fifth, Islamic finance affinity and an emerging coordination agenda. All five
members have predominantly Muslim populations, and Islamic finance is
discussed as a conceptually aligned mobilisation channel for sustainability
objectives (Sunarya and Rusydiana 197). The OTS has also adopted a
shared political framework for green cooperation: the Turkic Green Vision
declaration commits members to cooperation on sustainable development
and on financing and investment for the green transition (Organization of
Turkic States 3). TS-SFI includes Islamic finance potential (D3) as a region-
relevant channel and is designed to serve as the monitoring instrument that
this coordination agenda currently lacks.

Global indices capture none of these features jointly: they either exclude
Islamic finance, ignore transition context, measure firms rather than
countries, or serve other regions’ policy communities (Appendix 3, Table
A7). Each structural feature above maps onto one element of the TS-SFI
architecture, which is developed dimension by dimension below.

Dimension 1: Green Finance Capacity

This dimension captures observable market depth and supporting
infrastructure for green and sustainable financial activity—the financial
system’s ability to mobilise capital into transition-related projects, not
environmental outcomes. Reported issuance and institutional market-
building platforms are treated as signals of market formation (Astana
International Financial Centre, Green Finance Market 3), consistent with
the view that sustainable finance becomes operational when instruments,
standards, and institutions allow capital to be intermediated at scale
(Thompson 3). Because labelled issuance in the region is thin and lumpy,
market depth is measured as cumulative issuance over a multi-year window,
which reduces the influence of one-off transactions and single-year gaps.
The labelled aggregate covers green, social, sustainability, and sustainability-
linked (GSSS) instruments—the full labelled universe reported by the IMF
Climate Change Indicators Dashboard—so the socially oriented segment
is captured alongside the environmental one. Cumulative issuance is
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expressed as a percentage of GDP rather than in absolute dollars, for the
scale-adjustment reasons set out in Section 4.4.

Dimension 2: Institutional and Regulatory Framework

This dimension reflects general institutional quality and regulatory
capacity, which condition the credibility and enforceability of sustainable
finance commitments. Composite measures of climate-related financial
policymaking show that engagement differs materially across countries and
can be measured in a structured way (D’Orazio and Thole 1); sustainable
finance policies can also act as commitment devices that lock in transition
direction (Fuest and Meier 1). In Central Asia, calls for clearer regulatory
frameworks are explicitly linked to scaling sustainable finance markets
(Astana International Financial Centre, State of Sustainable Finance 2, 8).

The dimension is built from four Worldwide Governance Indicators on a
common 0-100 scale: rule of law, regulatory quality, control of corruption,
and voice and accountability. The first two capture contract enforceability
and the quality of market regulation; control of corruption underpins
the integrity of project selection and use-of-proceeds verification; voice
and accountability captures the societal demand channels that discipline
sustainability commitments. Together they give the governance pillar of
the ESG triad an explicit, multi-indicator representation. All five members
have adopted a national green or sustainable finance strategy; because this
commitment is universal it does not differentiate members and is recorded
as context rather than as an index input.

Dimension 3: Islamic Finance Potential

This dimension measures the structural capacity of Islamic finance to
contribute to sustainable finance goals, particularly through risk-sharing
instruments and social finance channels; Islamic finance is often framed as
compatible with sustainability objectives through welfare-oriented principles
and instruments such as sukuk and wagf-linked approaches (Sunarya
and Rusydiana 197-198). The dimension is explicitly framed as enabling
capacity, not realised sustainability performance. A large Islamic banking
sector can be entirely conventional in its lending; scale therefore proxies the
channel that could be mobilised, not what currently flows through it. The
bridge from potential to performance runs through sustainability-labelled
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Islamic instruments, above all green sukuk; as labelled instruments these are
captured under Dimension 1 when issued and are not double-counted here.
Market-size indicators in this dimension (Islamic banking assets and sukuk
outstanding) are, like Dimension 1, expressed relative to GDP so that they
measure penetration rather than absolute scale.

The Muslim population share is retained as a latent-demand proxy: it
indicates the demographic base within which Sharia-compliant instruments
can mobilise savings that conventional instruments may not reach. Its raw
discriminatory power in this sample is limited: four members have shares
above 0.9 and only Kazakhstan (0.78) sits visibly lower. It is nevertheless
the only Dimension 3 indicator that assigns a positive latent-capacity score
to members with no operating Islamic finance market, and its influence is
tested directly: a robustness variant that removes it leaves the leading pair
unchanged and reshuffles only the middle cluster (Appendix 2, Table AG).
Dimension 3 thus captures whether the institutional and demographic
foundations exist for Islamic finance to complement conventional channels,
especially where green finance markets remain shallow (OECD 9-10).

Dimension 4: Energy Transition Readiness

This dimension captures the structural conditions that shape the feasibility
and urgency of the transition. In Central Asia, transition prospects are
commonly discussed in relation to energy structure, investment needs, and
the post-2022 outlook (Filipovi¢ et al. 1), and readiness reflects resource
dependence, policy constraints, and implementation gaps (Abazov et al. 4,

9).

The rationale for placing these real-economy indicators inside a sustainable
finance index is demand-side: the energy mix, carbon intensity, and
decarbonisation commitments jointly determine the scale and composition
of the investable transition pipeline that sustainable finance is supposed
to fund, and the net-zero strategy dummy signals the policy direction
against which investors price transition projects (OECD 9; Astana
International Financial Centre, State of Sustainable Finance 8). Favourable
energy endowments without market development indicate latent, unmet
financing opportunity. Treating energy readiness as a separate pillar keeps
this distinction visible: Kyrgyzstan can score highly on D4 through a
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hydropower-dominated mix while recording no labelled market activity,
and the profile reading prevents the composite from disguising that contrast.
For readers who prefer a strictly financial-system index, Appendix 2 reports
the composite with Dimension 4 excluded (Table A3); the leading position
is unchanged. As comparable data mature, this dimension can be reoriented
from energy outcomes toward finance-side transition indicators (Section

7.4).
Dimension 5: External Finance Dependency and Macro-Financial Buffers

This dimension captures whether a country has the macro-financial
resilience to fund transition needs without destabilising external balances.
The theoretical link to sustainable finance runs through fiscal and external
space: transition programmes are capital-intensive and front-loaded, and
in developing economies they compete with debt service and external
financing constraints (Onyimadu and Uche 1). Countries with weak buffers
face a higher cost of transition capital, depend more on concessional finance,
and are more exposed to shocks that crowd out sustainability spending;
assessments accordingly tie green-transition financing to capital-market
instruments and credible issuance pathways (OECD 9). Incorporating
macro-financial conditions into sustainable finance measurement has

precedent in index practice for developing regions (GFLAC 3).

The dimension is built from three ratio-based buffers: external debt (relative
to GNI, inverted), the current-account position (relative to GDP), and
reserve adequacy measured in months of imports. It deliberately excludes
the level of GDP, which would mechanically reward larger economies
independently of their transition-financing capacity. A more targeted
“climate finance vulnerability” refinement is identified as a future extension

(Section 7.4).

These five dimensions determine the indicator selection and mapping
reported in Appendix 1 (Table Al); each indicator is assigned to a single
dimension to avoid double counting. Section 4 specifies the normalisation,
weighting, and robustness steps used to compute the composite.
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Dimensions (readiness pillars) Composite index and anchors Intended applications

D1 Green finance capacity
labelled GSSS issuance, % of GDP

Diagnostic profile of

TS-SFI binding constraints
D2 Institutional and composite index
regulatory framework — min-max normalised, equal weights

Jfour WGI governance scores

Monitoring of sustainable
finance readiness over time

D3 Islamic finance potential

assets and sukuk, % of GDP; .
regulation; latent demand

Global anchor; 2030 Agenda / SDGs

D4 Energy-transition Evidence base for OTS
renewables; carbon intensity; regional coordination
net-zero strategy ‘

Regional anchor;
D5 External finance and Turkic Green Vision / OTS
macro-financial buffers —

debt; current account; reserve adequacy

Figure 1. Conceptual structure of the TS-SFI (Source: Author’s
illustration).

Data and Methodology

This section explains how TS-SFI is constructed for the five OTS
member states. The design follows established composite-index practice
in sustainable finance and climate-related financial policymaking, while
adapting indicators to the data environment of the Turkic region (D’Orazio

and Thole 1; GFLAC 3).
Scope, Coverage, and Reference Period

TS-SFI is a cross-sectional, country-level index computed for the five OTS
member states, consistent with sustainable finance indices that monitor
conditions at specific points in time (GFLAC 3). Structural and macro-
financial conditions are measured for 2022, the most recent year with
broad cross-country coverage across the indicator set. Green finance market
depth (Dimension 1) is the exception: because labelled issuance is thin and
dominated by individual transactions, it is measured as cumulative issuance
over 2022-2024, which treats market depth as a stock-like quantity and
avoids single-year distortion. Ratio denominators match the indicator’s
reference period: 2022 indicators are scaled by 2022 GDP, and the
cumulative 2022-2024 issuance stock by 2023 GDP, the midpoint of the
window. Where a 2022 observation is unavailable, the closest available year
is used and documented in Appendix 1 (Table A1).
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Data Sources and Indicator Mapping

TS-SFI combines three data layers. First, international statistical sources
provide comparable indicators across all five countries: the World Bank’s
World Development Indicators and Worldwide Governance Indicators,
the IMF Climate Change Indicators Dashboard, the International Energy
Agency, Our World in Data, the Pew Research Center, the Islamic Financial
Services Board, the Participation Banks Association of Tiirkiye (TKBB), the
Islamic Corporation for the Development of the Private Sector with LSEG,
and the Net Zero Tracker. Second, regional and country diagnostics validate
and complete sustainable finance market variables where global coverage
is incomplete, especially for labelled thematic bond volumes (Astana
International Financial Centre, State of Sustainable Finance 3; OECD 11;
UNDP 25) and, for Kazakhstan’s bank-level Islamic banking assets, the
Forbes Kazakhstan bank-ranking profiles (Forbes Kazakhstan, “ADCB”;
Forbes Kazakhstan, “Islamic Bank”). Third, methodological references
justify the standardisation and aggregation choices (D’Orazio and Thole 1;
Jiang et al. 1, 5). The complete indicator list, definitions, sources, years, and
data exceptions are reported in Appendix 1 (Table Al).

TS-SFI Dimensions and Indicators
The index contains five dimensions and sixteen indicators.

Dimension 1 — Green finance capacity is proxied by cumulative labelled
green, social, sustainability, and sustainability-linked (GSSS) bond issuance
over 2022-2024, expressed as a percentage of 2023 GDP (International
Monetary Fund; World Bank, World Development Indicators), cross-checked
against regional and country sources (Astana International Financial Centre,

Green Finance Market 3; OECD 11; UNDP 25).

Dimension 2 — Institutional and regulatory framework combines four
Worldwide Governance Indicators on a common 0-100 scale: rule of law,
regulatory quality, control of corruption, and voice and accountability

(World Bank, Worldwide Governance Indicators). Using a single

Dimension 3 — Islamic finance potential combines Islamic banking assets
(% of GDP), sukuk outstanding (% of GDP), the presence of a dedicated
Islamic finance legal or regulatory framework, and demographic depth
proxied by Muslim population share.

123
°



bilig

AUTUMN 2026/TSSUE 119 e Korkut, Designing the Turkic States Sustainable Finance Index (TS-SF1): A Measurement Framework ®

Dimension 4 — Energy-transition readiness combines the renewable share in
energy consumption, renewable electricity generation per capita, the carbon
intensity of GDP (inverted, since lower is better), and the presence of a
long-term decarbonisation or net-zero strategy. The carbon-intensity series
is taken from the World Bank’s harmonised measure (kg COse per 2021
PPP$ of GDP) to ensure a single, consistent unit definition across all five
countries.

Dimension 5 — External finance dependency and macro-financial buffers
combines external debt stocks (% of GNI, inverted), the current-account
balance (% of GDP), and total reserves expressed in months of imports. The

level of GDP is excluded (Section 3.6).
Scale Adjustment: Ratios Rather than Absolute Volumes

A composite that mixes absolute monetary volumes with ratio indicators
systematically favours larger economies: a US$1 trillion economy will issue
more labelled bonds and hold more banking assets than a US$15 billion
economy even if its sustainable finance system is no more developed relative
to its size. To remove this size bias, every market-size indicator in TS-SFI
enters as a ratio. Cumulative GSSS issuance is expressed as a percentage of
GDP (D1.1); Islamic banking assets and sukuk outstanding are expressed
as percentages of GDP (D3.1, D3.2); and reserve adequacy is expressed
in months of imports rather than in dollar levels (D5.3). The remaining
indicators are already shares, per-capita quantities, index scores, or dummies.
Scale adjustment is consequential: as Section 5.4 shows, replacing ratios
with absolute levels materially changes the ordering beneath the composite
leader. Per-capita scaling is a defensible alternative; a per-capita variant is

therefore reported in the robustness battery (Appendix 2, Table A5).
Normalisation

Following standard practice in composite indices, TS-SFI uses min—max
normalisation to map indicators of different units and scales onto a common
[0, 1] interval, interpreted as relative positions within the OTS group. For
an indicator j where a higher raw value is desirable, the normalised score for
country c is

X, - min
Norm, =—2 1 |
P max - min
j j
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where X, is the observed value and minj and max; are the minimum and
maximum across the five OTS countries. For indicators where a higher
raw value is undesirable (external debt ratio, carbon intensity), the
transformation is inverted:

max - x,
Norm =—=>L 2.
< max - min
j j

Dummy variables are used directly. Alternative strategies—z-score
standardisation, distance-to-target rescaling, and multi-criteria methods
such as GRA, TOPSIS, WASPAS, and MEREC-based WEDBA—typically
begin from linear normalisation (Lofts and Meekings 4; Aytekin and
Giindogdu 16; Ates and Usman 34; Aluntas 2). Given the small sample,
TS-SFI uses min—max as its baseline and reports z-score results among the
robustness checks.

Weighting and Aggregation

Normalised indicators are combined into dimension scores and then
into a single TS-SFI value. The literature offers equal weighting, entropy-
based weights, hybrid expert—data schemes, multi-criteria methods, and
optimisation-based weights. Given the very small sample and the need
for transparency and replicability, TS-SFI adopts a simple two-step equal-
weighting scheme: the normalised indicators within a dimension are
averaged to obtain that dimension’s score,

. 1
DzmScorek =— Norm. ,
< n, e

Jek
and the five dimension scores are then averaged to obtain the composite,
5
TS-SFI = %Z D imScore, -
k=1

Equal weighting is a transparency-oriented design choice, not an empirical
claim that each pillar carries identical economic importance. Crucially,
even under equal nominal weights, dimensions with greater cross-country
dispersion contribute more to rank separation and to the variance of
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the composite—a property made explicit in Section 5 and quantified in

Appendix 2.

The instability of data-driven weights in this setting is not asserted but
demonstrated. The robustness battery includes two entropy-based variants
(Table A6): Shannon-entropy weights computed at the dimension level
assign 46 percent of the total weight to green finance capacity and only 4
percent to institutions, whereas the same method applied at the indicator
level produces a markedly different composite—the two implementations
disagree even on the identity of the leading country (Section 5.4). Principal-
component weighting is not reported at all: with five observations and five
dimensions, the estimated components would be statistical artefacts. These
results are the empirical case for fixed, equal weights as the headline and
data-driven weights as sensitivity information.

Missing Data, Recorded Zeros, and Indicator-Level Exceptions

Green and sustainable finance data remain incomplete for some OTS
members, so TS-SFI applies a transparent treatment of missing values and
recorded zeros. First, when an indicator is available only for a neighbouring
year, the closest available year is used and documented in Appendix 1
(Lofts and Meekings 3; GFLAC 3). Second, measuring market depth as
cumulative 2022-2024 issuance largely removes the missing-versus-zero
ambiguity for Dimension 1: a country is assigned a true zero only when
no labelled issuance is recorded in any year of the window and regional or
national sources confirm the absence of a market; on this basis Azerbaijan
and Kyrgyzstan are coded as true zeros. Third, if an indicator is genuinely
unavailable and cannot be approximated, it is excluded from the relevant
dimension for that country, and the dimension score is computed from the
remaining indicators.

Robustness and Limitations

Because a five-country, min—max design is sensitive to indicator definitions
and to extreme values, indicator units and scales were validated against their
original sources prior to normalisation, and the index is accompanied by an
extensive robustness battery rather than a single specification. Appendix 2
reports (i) a covariance-based decomposition of dimension dominance, (ii)
alternative dimension weights, (iii) z-score standardisation, (iv) leave-one-
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dimension-out recomputation, (v) three design variants: an institutional
dimension rebuilt from the V-Dem rule-of-law index, a levels variant that
reinstates absolute dollar volumes for the market-size indicators, and a per-
capita variant that scales market size by population instead of GDP, and (vi)
two entropy-weighted variants together with an indicator-exclusion variant
that removes the Muslim population share.

TS-SFI also has clear limitations. It covers five countries and a recent
reference period, which precludes advanced statistical weighting or causal
inference linking the index to outcomes such as emissions or growth. Green
finance capacity is proxied by a single indicator—labelled GSSS issuance—
because it is the only market-depth measure observable on a comparable
basis for all five countries; unlabelled green credit, green funds, and
taxonomy-aligned lending are not yet consistently reported, so Dimension 1
captures the labelled segment of the market and the composite inherits this
narrowness. The social pillar of the ESG triad is represented only partially—
through the social and sustainability components of GSSS issuance—
because comparable social-finance indicators are not yet available for all
five members; a dedicated social-finance dimension is a priority extension
(Section 7.4). The Muslim population share has limited discriminatory
power in this sample (Section 3.4), and some indicators, especially GSSS
volumes and Islamic finance assets, may carry measurement error from
differences in national taxonomies. Finally, TS-SFI is a readiness index; it
does not assess the additionality of specific projects or identify causal effects.

Empirical Results and Discussion
Overall TS-SFI Scores

Table 1 reports the composite TS-SFI score and the five dimension scores for
each member (min—max normalised), and Figure 2 visualises the profiles.
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Table 1
TS-SFI and Dimension Scores (Min—Max Normalised, 0—1)

Country D1 D2 D3 D4 D5 TS-SFI Rank

Tiirkiye 0.472 0.550 1.000 0.839 0.385 0.649 1

Uzbekistan 1.000 0.378 0.230 0.254 0.651 0.503 2

Azerbaijan 0.000 0.537 0219 0.217 0.740 0.342

3
Kazakhstan 0.049 0.923 0.003 0.356 0.277 0.322 4

Kyrgyzstan 0.000 0.302 0.196 0.902 0.014 0.283 5

Source: Authors’ calculations from the indicator matrix in Appendix 1 (Table Al).
Note: scores are min—max normalised (0—1); market-size indicators enter as ratios
(Section 4.4); for labelled GSSS issuance (D1) a value of 0 denotes a confirmed true
zero, see Section 4.7. Robustness checks are in Appendix 2.

The central result is a robust leading pair. Tiirkiye records the highest
composite value (0.649), anchored in Islamic finance potential (D3 =
1.000), energy-transition readiness (D4 = 0.839), and the region’s largest
absolute labelled market (D1 = 0.472). Uzbekistan follows (0.503), and
the scale adjustment is what makes its position visible: its cumulative
2022-2024 labelled issuance amounts to 3.7 percent of GDP—the deepest
labelled market in the sample relative to economic size, against Ttirkiye’s 1.7
percent (D1 = 1.000)—and it holds the second-strongest external buffers
(D5 = 0.651), anchored by reserves covering eleven months of imports.
The remaining three members lie within a narrow band (0.283-0.342) and
are best read as distinct profiles rather than as a precise ranking. Azerbaijan
(0.342) pairs the strongest macro-financial buffers (D5 = 0.740) with
no labelled issuance at all. Kazakhstan (0.322) has by far the strongest
institutions (D2 = 0.923) but very thin scale-adjusted sustainable finance
and Islamic finance markets (D1 = 0.049; D3 = 0.003). Kyrgyzstan (0.283)
combines the strongest energy-transition readiness (D4 = 0.902) with the
weakest macro-financial buffers (D5 = 0.014).
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Figure 2. Country profiles across the five TS-SFI dimensions (Source:
Author’s calculations; dimension scores from Table 1).

Which Dimensions Drive the Index

Equal weighting does not imply that each dimension contributes equally
to observed differences; Appendix 2 (Table A4) reports two diagnostics.
Islamic finance potential (D3) and green finance capacity (D1) are the
dimensions most strongly correlated with the composite (0.864 and 0.697)
and together account for roughly 83 percent of the composite’s variance,
whereas the institutional dimension (D2) is essentially uncorrelated with
the composite (-0.108). Two features explain the weak contribution of D2:
cross-country variation in institutional scores is small—the five members
occupy a compressed range on the WGI 0-100 scale (rule of law spans only
41.0-49.4)—so normalised differences translate into little raw separation;
and Kazakhstan, the country with the strongest institutions, has almost
no scale-adjusted market depth. In other words, rank separation is driven
mainly by the two market-depth dimensions, on which Tiirkiye and—after
scale adjustment—Uzbekistan stand out: where several countries sit near
zero on a dimension and one or two sit near one, that dimension dominates
the composite even under equal nominal weights. The index therefore
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primarily separates markets with observable labelled activity from markets
without it.

Dimension-Level Interpretation

Green finance capacity (D1) is the main separator. Zero or near-zero D1 values
for three members are consistent with the broader pattern that labelled
instruments, especially green bonds, remain concentrated in a narrow set
of issuing jurisdictions (Aneja et al. 7-8). The scale adjustment changes
the reading of the leaders, however: in absolute terms Tiirkiye’s cumulative
issuance (US$19.9 billion) dwarfs Uzbekistan’s (US$4.0 billion), but
relative to GDP the ordering reverses, indicating that Uzbekistan’s sovereign-
led issuance of 2023-2024 represents genuine market formation rather
than a marginal event. Kazakhstan’s issuance remains small relative to its
economy (0.18 percent of GDP) despite active institution-building (Astana
International Financial Centre, Green Finance Market 3), and UNDP notes
that green financial products in Kyrgyz institutions are only beginning to
form, consistent with a true zero (UNDP 64).

Institutional quality (D2) follows a different logic. Kazakhstan’s relatively high
governance scores show that regulatory architecture can advance even where
market depth is limited; institutional engagement is an observable axis of
development distinct from market size (D’Orazio and Thole 2—4; Abazov et
al. 22-24). That D2 is uncorrelated with the composite is itself informative:
institutional capacity is a necessary enabling condition, not a sufficient one.

Islamic finance potential (D3) operates through a distinct mechanism. Sukuk and
waqf-linked instruments can support environmental and social objectives
when governance and reporting are credible (Sunarya and Rusydiana 197-
198). Tiirkiye has by far the strongest D3 score—participation-banking
assets of 6.9 percent of GDD, sukuk outstanding of 1.8 percent, and the
only dedicated regulatory framework—while penetration elsewhere is
minimal (at most 0.45 percent of GDP in Kyrgyzstan), so the dimension
separates one developed participation-finance market from four latent ones.
Consistent with Section 3.4, this pillar is read as mobilisation capacity that
complements rather than substitutes for market depth.

Energy-transition readiness (D4) and external buffers (D5) jointly clarify
sequencing and vulnerability. Kyrgyzstan’s high D4 indicates favourable
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structural readiness—a renewable-heavy electricity mix and low carbon
intensity—yet its near-zero D5 shows that such endowments coincide with
acute external fragility (a current-account deficit exceeding 40 percent of
GDP in 2022 and reserves of about three months of imports). Azerbaijan
presents the mirror image: comfortable external buffers from hydrocarbon
revenues (a 29.8 percent current-account surplus and low external debt)
alongside no labelled market activity. Uzbekistan shows that buffers and
market formation can advance together while institutions lag. This contrast
illustrates why the index must be read as a profile: favourable endowments
and strong buffers do not by themselves produce market depth or transition
progress, which require project pipelines, instruments, and credible
reporting in parallel (UNDP 64; Organization of Turkic States 3).

Robustness

The robustness battery in Appendix 2 separates three layers of stability. First,
the leading pair is stable: Tuirkiye ranks first and Uzbekistan second under
the headline design, alternative dimension weights (0.651 and 0.544),
z-score standardisation (+0.684 and +0.156), the V-Dem institutional
variant, and the per-capita variant in Table A5. Second, the composition of
the leaders” strength is transparent. In the leave-one-dimension-out battery
(Table A3) Tirkiye remains first in four of five variants (0.602-0.715),
but excluding the Islamic finance dimension lifts Uzbekistan marginally
above it (0.571 versus 0.561), so Tiirkiye’s edge rests on participation-
finance depth; Uzbekistan’s second place rests on market depth itself—it
falls to fourth when Dimension 1 is excluded. Third, the design variants
quantify how much construction choices matter. Reinstating absolute dollar
volumes drops Uzbekistan to fourth and lifts Azerbaijan to second, because
absolute volumes reward large economies and dollar-level reserves; scaling
market size per capita instead of by GDP preserves the leading pair, because
Tiirkiye’s per-capita issuance (US$233) exceeds Uzbekistan’s (US$111) even
though the GDP ratio favours Uzbekistan; and rebuilding the institutional
dimension from the V-Dem rule-of-law index lifts Kyrgyzstan from fifth to
third while lowering Azerbaijan to fifth, because the two institutional sources
weight legal enforcement and civil-administration quality differently. Two
entropy-weighted variants (Table A6) mark the boundary of this stability:
dimension-level entropy weights, which load 46 percent of the total weight
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onto D1, lift Uzbekistan narrowly above Turkiye (0.654 versus 0.637),
whereas indicator-level entropy weights restore Tiirkiye’s clear lead (0.764
versus 0.262). That two standard implementations of the same scheme
disagree even on the leader confirms the argument of Section 4.6 for fixed
equal weights. Excluding the Muslim population share indicator (Table
AOG) leaves the leading pair unchanged (0.649 and 0.457) and only swaps
Azerbaijan and Kazakhstan within the cluster. Across all fixed-weight, ratio-
based designs the identity and order of the leading pair are undisturbed,
and Azerbaijan, Kazakhstan, and Kyrgyzstan remain a closely packed cluster
whose internal order is specification-dependent. Reporting this sensitivity
openly identifies the conclusions a policy audience can rely on—the leading
pair, the source of each leader’s strength, and the binding constraint within
each profile—and those it cannot.

Policy Implications and Future Agenda for the Turkic States

TS-SFI results can be read together with the Turkic Green Vision, which
highlights cooperation on sustainable development and on financing and
investment (Organization of Turkic States 3). Because the index separates
markets with observable labelled activity from a clustered early-stage group,
its policy value lies less in ranking the cluster than in identifying each
member’s specific bottleneck.

Using TS-SFI as a Regional Coordination Tool

TS-SFI supports coordination in three ways: as a diagnostic baseline that
clarifies where each country is strong or constrained across the five pillars; as
a monitoring device once updated periodically, consistent with indices used
for cross-country monitoring (GFLAC 3; Lofts and Meekings 5); and as a
shared language for dialogue among ministries, central banks, supervisors,
developmentbanks, and private actors, which supports coordinated sequencing.

Priorities at the OTS and Regional Level

Each regional priority below is anchored to a specific empirical finding of
the index.

A shared knowledge and data platform. The empirical basis is the data
environment of Sections 4.7 and 4.8: market-depth data had to be assembled
from mixed sources, one series contained a unit-scale error, and labelled
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markets could be verified as true zeros only through regional diagnostics.
UNDP’s Kyrgyz assessment likewise underscores the value of structured
roadmaps addressing supply — and demand-side conditions (UNDP 9). A
practical OTS initiative is a Turkic Sustainable Finance Knowledge Hub
curating training modules, common data definitions, and periodic TS-SFI
updates—directly addressing the data gaps encountered in constructing the
index.

Common minimum rules for taxonomies and disclosure. The empirical
basis is the D1 pattern in Table 1: three of five members record no or
negligible labelled issuance, and credible labels are a precondition for the
market formation that separates the leaders. In Kyrgyzstan, the Green
Finance Centre is developing a taxonomy of green projects (UNDP 14),
and regional work in Central Asia stresses ESG disclosure as part of the
sustainable finance architecture (Astana International Financial Centre,
State of Sustainable Finance 16). A feasible OTS deliverable is a minimum
taxonomy and disclosure guideline, internationally legible yet workable for
national regulators, with a phased implementation roadmap.

Islamic finance channels for sustainable investment. The empirical basis
is the D3 pattern: outside Tiirkiye, participation-finance penetration is
below half a percent of GDP everywhere despite predominantly Muslim
populations—a large gap between latent demand and institutional supply.
Regional recommendations highlight sovereign green sukuk as a scalable
instrument (Astana International Financial Centre, State of Sustainable
Finance 39; Sunarya and Rusydiana 197-198). A regional framework can
standardise use-of-proceeds categories, Shariah governance expectations,
and impact reporting for green sukuk and related structures—the concrete
channel through which the latent capacity captured in Dimension 3 could
become realised sustainability performance.

Coordinated energy-transition investment. The empirical basis is the D4-D5
contrast identified in Section 5.3: the member with the strongest transition
readiness (Kyrgyzstan, D4 = 0.902) has the weakest buffers (D5 = 0.014),
so its readiness is financeable only with external risk-sharing. Cross-border
cooperation can focus on bankable pipelines in renewables and efficiency,
with grid coordination and risk-lowering financing structures (Callioglu 2;
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Abazov et al. 4). TS-SFI profiles can help prioritise projects where readiness
is high but financing constraints bind—most visibly Kyrgyzstan.

Country-Level Policy Directions

TS-SFI is not a full country strategy; it signals where, within each profile,
the binding constraint lies.

Tiirkiye. Tiirkiye shows the broadest market profile (D3 = 1.000, D4 =
0.839, and the region’s largest absolute labelled market, D1 = 0.472) but
mid-range buffers (D5 = 0.385, with external debt around half of GNI and
reserves below four months of imports). Priorities combine consolidation
with resilience: deepening green and sustainability-linked markets,
strengthening impact reporting, and scaling climate-aligned participation-
finance instruments so that market leadership is not undermined by external
vulnerability.

Uzbekistan. The profile pairs the deepest scale-adjusted market depth in
the sample (D1 = 1.000; cumulative issuance of 3.7 percent of GDP)
and comfortable buffers (D5 = 0.651) with the weakest energy-transition
indicators (D4 = 0.254, including the highest carbon intensity in the sample)
and modest institutional scores (D2 = 0.378). The binding constraint
is converting issuance momentum into durable market infrastructure:
the OECD recommends a consolidated capital-market law to reduce
uncertainty for issuers and investors (OECD 17), and channelling labelled-
market momentum toward the energy sector would address the transition

gap directly.

Azerbaijan. The profile pairs the strongest buffers (D5 = 0.740) with no
labelled marketactivity (D1 = 0.000), so the binding constraint is marketand
capability formation rather than macro space. Priorities centre on corporate
and financial-sector capability building: survey evidence shows familiarity
with ESG trends but limited understanding of their organisational impact
(PwC 18), so disclosure pilots should focus on practical routines, clear data
ownership, and gradually expanding scope.

Kazakhstan. The profile points to a clear gap between the strongest
institutions in the sample (D2 = 0.923) and thin scale-adjusted markets
(D1 = 0.049; D3 = 0.003). Priorities follow from converting institutional
capacity into issuance: accelerating green-taxonomy implementation,
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strengthening project pipelines, and expanding the use of green instruments
as part of the transition-financing toolkit (Abazov et al. 25).

Kyrgyzstan. 'The profile combines the highest energy-transition readiness
(D4 = 0.902) with the weakest external buffers (D5 = 0.014); its bottom
composite position reflects this fragility, not an absence of transition
potential. UNDP highlights risk-sharing and blended finance (UNDP 3)
alongside green-taxonomy work (UNDP 14); a TS-SFI-informed agenda
should align concessional-finance mobilisation with debt management and
macro-financial safeguards.

TS-SFI as a Research and Data Agenda

Constructing TS-SFI revealed data gaps in climate-risk disclosure, supervisory
metrics, and granular green-credit data—and, in one instance, a unit-scale
inconsistency that had to be corrected against the harmonised World Bank
measure. The regional policy agenda already includes prudential tools such
as climate stress testing (Astana International Financial Centre, State of
Sustainable Finance 33). A practical next step is to pair TS-SFI updates with
a shared data protocol and modular extensions (banking, capital markets,

Islamic finance) so that the index evolves from a cross-sectional benchmark
into a durable time-series reference for regional coordination and research.

Conclusion

This article develops T'S-SFI as a composite measurement framework for the
five OTS member states: a transparent tool to compare sustainable finance
readiness across the region, accompanied by an explicit account of what the
resulting profile can and cannot support.

Main Findings

Three findings follow from the country profiles. First, market depth remains
the main separator, but scale adjustment changes what it shows: relative to
GDP, Uzbekistan has the deepest labelled market in the sample and is the
robust runner-up, while Tiirkiye leads the composite in every fixed-weight
specification through the breadth of its profile—participation-finance
depth, energy-transition readiness, and the largest absolute labelled market.
Second, the remaining three members form a closely clustered group whose
internal ordering is sensitive to construction choices; institutional readiness,
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energy-transition readiness, and external buffers each peak in a different
country (Kazakhstan, Kyrgyzstan, and Azerbaijan, respectively), so no
single development path dominates. Third, favourable conditions on one
dimension do not translate automatically into others: a renewable-heavy
energy mix coincides with acute external fragility in Kyrgyzstan, strong
buffers coincide with an absent labelled market in Azerbaijan, and emerging
market depth coincides with the weakest transition indicators in Uzbekistan.
The robustness battery in Appendix 2 confirms that the leading pair and
the dominant role of market depth are stable—Tiirkiye’s edge resting on
participation-finance depth—while middle ranks shift in expected ways.

Contributions to the Literature

The article contributes in three ways. First, it proposes a region-specific
index that combines scale-adjusted green finance markets with institutional
readiness, Islamic finance potential, energy-transition conditions, and
external vulnerability, positioned explicitly against existing indices
(Appendix 3, Table A7). Second, it shows that a methodologically simple
construction can remain operationally useful in a small-sample setting when
indicator mapping, direction rules, scale adjustment, data exceptions, and—
critically—the sensitivity of the ordering are reported transparently. Third,
it adds comparable regional evidence by placing country-level strengths and
constraints into a consistent cross-country structure rather than relying on
isolated country diagnostics.

Policy Relevance for the OTS

TS-SFI is designed for diagnostic and monitoring use. One distinction
governs how the index should be quoted: it measures the readiness and
enabling environment for sustainable finance, not realised sustainability
performance. A high score does not certify that financial flows are currently
producing verified environmental or social outcomes, and a low score signals
missing preconditions rather than the absence of transition effort. Within
this scope, the index provides a structured basis for identifying binding
constraints and for supporting cooperation under the Turkic Green Vision
(Organization of Turkic States 3), and Section 6 sets out the corresponding
regional and country-level priorities.
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Limitations and Avenues for Further Work

TS-SFI is limited by its small country set and cross-sectional design;
measurement error, the single labelled-market indicator behind green finance
capacity, and the partial coverage of the social pillar are acknowledged in
Section 4.8. These limits suggest a concrete research agenda. First, a dynamic,
time-series version of TS-SFI is the natural next step: annual recomputation
would allow analysis of change over time and of the association between
readiness and transition outcomes such as emissions intensity and energy
efficiency. Such a panel is also the precondition for econometric validation:
with a single cross-section of five countries, regressions of TS-SFI scores
on outcomes would carry no statistical information and would be partly
circular wherever the outcome—carbon intensity, for example—already
enters the index. Second, alternative weighting schemes—entropy-based
weighting (Jiang et al. 1) and multi-criteria approaches such as fuzzy AHP
or the fuzzy Best-Worst Method (Aytekin and Giindogdu 16; Ates and
Usman 34; Altuntas 2)—can be examined once more indicators and periods
are available. Third, the indicator set can be broadened as data mature:
finance-side transition indicators (green lending, climate-related disclosure)
could replace energy outcomes in Dimension 4; a dedicated social-finance
dimension (separately reported social bonds, financial inclusion) would
complete the ESG triad; and a climate-finance-vulnerability refinement
of Dimension 5 (adaptation costs, access to international climate funds,
climate-risk insurance) would sharpen its link to sustainable finance. Sectoral
sub-indices for banking, capital markets, and Islamic finance could provide
more granular diagnostics. Despite these constraints, TS-SFI provides
a transparent and regionally relevant starting point for benchmarking
sustainable finance readiness across the Turkic States.
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Appendix 1

Table A1

TS-SFI Indicators: Definitions, Directions, Sources, Years, and Data Notes
Indicator ..

Code ) Direction Source Year Data notes
(unit)

D1.1 Cumu- Higher IMF 2022— Cumulative over the
lative better Climate 2024 window to capture
labelled Change market depth in a thin,
green, Indi- lumpy market; scaled
social, cators; by mid-window (2023)
sustain- World GDP. Sovereign sub-series
ability and Bank are excluded from the
sustainabil- WDI aggregate to avoid double
ity-linked (GDP) counting. Azerbaijan and
(GSSS) Kyrgyzstan record no
bond issu- labelled issuance in any
ance, % of year and are coded as true
2023 GDP zeros, confirmed against

regional sources; Uzbeki-
stan records issuance in
2023-2024.

D2.1 Rule of Higher World 2022 Captures impartial en-
law (WGI  better Bank, forcement and constraints
governance WGI on executive power.
score,

0-100)

D2.2  Regulatory Higher World 2022 Standard governance
quality better Bank, score. All five members
(WGI WGI also report a national
governance green/sustainable finance
score, strategy; because this in-
0-100) dicator is constant across

the sample it is recorded
as context and excluded
from the index.
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Indicator

Code . Direction Source Year Data notes
(unit)

D2.3 Control of Higher World 2022 Integrity of project selec-
corruption  better Bank, tion and use-of-proceeds
(WGI WGI verification.
governance
score,

0-100)

D2.4 Voiceand  Higher World 2022  Societal demand and
account- better Bank, accountability channels
ability WGI for sustainability commit-
(WGI ments.
governance
score,

0-100)

D3.1  Islamic Higher TKBB 2022 Tiirkiye: participa-
banking better (Tiirkiye); tion-banking assets of
assets (% IFSB PSI- TRY 1,187.6 billion
of 2022 Fls (Kyr- . en4-210221 ggl;%;m

. identical to s
GDP) %yzsmn)’ 2022Q4), converted at
orbes Ka-
the year-end exchange
zakhstan
rate. Kyrgyzstan: total
!)ank—rank— assets of the sole full-
ing profiles fledged Islamic bank
of Al Hilal (IFSB PSIFIs 2022Q4; Is-
Islamic lamic windows excluded).
Bank Kazakhstan: combined
(ADCB) end-2022 total assets of
and the two licensed Islamic
Zaman- banks (Al Hilal Islamic
Bank (Ka- Bank KZT 60.3 billion
khscan): and Zaman-Bank KZT
zakhstan); 1.
World .36.0 billion, as reported
in the Forbes Kazakhstan
Bank bank-ranking profiles),
WDI converted at the year-end
(GDP) exchange rate. Azerbai-
jan and Uzbekistan: no
licensed Islamic bank in
2022, coded as true zero.
Scaled by 2022 GDP.
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Indicator

Code ] Direction Source Year Data notes
(unit)

D3.2  Sukuk out- Higher ICD/ 2022  Zero values retained as
standing better LSEG; recorded; scaled by 2022
(% of 2022 World GDP.

GDP) Bank
WDI
(GDP)

D3.3  Islamic Higher IFSB 2022 1 if a dedicated legal/reg-
finance better ulatory framework exists,
regulation else 0.
dummy

D3.4 Muslim Higher Pew 2022 Latent-demand proxy;
population  better Research limited discriminatory
share (0-1) Center power in this sample (Sec-

tion 3.4).

D4.1 Renew- Higher Interna- 2022 Used in share form.
ables in better tional
energy Energy
consump- Agency
tion (0—1)

D4.2 Renewable Higher Our 2022 —
electricity  better World in
generation Data
per capita
(kWh)

D4.3 Carbon Lower World 2022 Harmonised single-unit
intensity better Bank, series used for all five
of GDP (inverted) EN.GHG. countries; this World
(kg CO,e CO2. Bank measure was adopt-
per 2021 RT.GDP. ed to ensure a consistent
PPP$) PPKD unit definition across the

sample.

D4.4 Net-zero/ Higher Net Zero 2022 1 if a net-zero/long-term
long-term  better Tracker strategy exists, else 0.
strategy
dummy
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Indicator

Code ] Direction Source Year Data notes
(unit)

D5.1  External Lower World 2022 Used in ratio form.
debt stocks better Bank,

(% of (inverted) WDI
GNI)

D5.2  Current Higher World 2022 Negative values retained
account better Bank, as recorded.
balance (% WDI
of GDP)

D5.3  Total re- Higher World 2022 Ratio-based adequacy
serves in better Bank, measure; the dollar level
months of WDI of reserves is used only in
imports the levels robustness vari-

ant (Table A5). The level
of GDP is deliberately

excluded from this dimen-
sion (see Section 3.6).

Note: Each indicator is assigned to a single dimension. Dummy variables are used
directly; all other indicators are min—max normalised across the five countries,
with “lower is better” indicators inverted before aggregation (Section 4.5). GDP
denominators are 2022 GDP for 2022-dated indicators and 2023 GDP for the
cumulative 2022—-2024 issuance stock (Section 4.1).

Appendix 2
Replication and robustness checks

This appendix provides (i) a concise replication note and (ii) the robustness
outputs referenced in Sections 4.8 and 5. All quantities are computed from the
indicator matrix documented in Appendix 1 (Table Al); the input data and a
short script that reproduces every table are available in the replication materials.

A2.1 Replication inputs and coding rules. The replication dataset is a
country-by-indicator matrix covering the sixteen TS-SFI indicators. Market-
size indicators enter as ratios: cumulative 2022-2024 labelled issuance as a
percentage of 2023 GDP, Islamic banking assets and sukuk outstanding as
percentages of 2022 GDP, and reserves in months of imports. Indicators stored
as shares (0—1) are used in share form (Muslim population share, renewables
share); the governance indicators are WGI scores on a 0—100 scale (2022).
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Dummy variables are coded 0/1 and used directly. The absolute dollar levels

underlying the ratios, together with GDP and population denominators and

the V-Dem rule-of-law series, are retained in the replication materials for the

design variants in Table A5. Entropy weights (Table A6) are computed from

the min—max normalised matrix as w_j &« 1 - e_j, where e_j is the Shannon

entropy of the column shares; the indicator-exclusion variant removes D3.4

and rebuilds Dimension 3 from its remaining three indicators.

Table A2
Robustness of the Ordering under Alternative Weights and Z-Score Aggregation
Ale-

Country TS-SFI ~ Rank . Rank  z-score = Rank
weight

Tiirkiye 0.649 1 0.651 1 +0.684 1

Uzbekistan 0.503 2 0.544 2 +0.156 2

Azerbaijan 0.342 3 0.264 5 -0.173 4

Kazakhstan 0.322 4 0.282 4 -0.171 3

Kyrgyzstan 0.283 5 0.339 3 -0.496 5

Note: “Alt-weight” assigns 0.30 to D1 and 0.30 to D4 and 0.1333 to each of D2,
D3, and D5. “z-score” standardises each dimension across the five countries before

aggregation (values are not on a 0—1 scale, but ranks are comparable).

Table A3

Leave-One-Dimension-Out Sensitivity (Composite Score; Rank in Parentheses)

Country  FExc.D1  Excd.D2  Excd.D3  Excd.D4  Excl. D5
Tiirkiye 0.693 (1) 0.674(1) 0.561(2) 0.602(1) 0.715 (1)
Uzbekistan 0378 (4)  0.534(2)  0.571(1)  0.565(2)  0.466 (2)
Azerbaijan  0.428 (2) 0294 (3) 0373 (4) 0.374(3)  0.243 (5)
Kazakhstan ~ 0.390 3)  0.171(5)  0.401 (3) 0313 (4)  0.333 (4)
Kyrgyzstan 0354 (5)  0.278 (4)  0.305(5)  0.128(5)  0.350 (3)

Note: Each column recomputes the composite as the average of the remaining four

dimensions. Tiirkiye is first in four of the five variants; excluding the Islamic finance
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dimension (D3) lifts Uzbekistan marginally above Tiirkiye (0.571 versus 0.561),
which shows that Tiirkiye’s edge within the leading pair rests on participation-
finance depth. Uzbekistan is second in all other variants except the exclusion of
Dimension 1, which confirms that its position rests on scale-adjusted market depth.
The ordering of the other members shifts with the excluded dimension.

Table A4

Dimension Diagnostics: Association with the Composite and Variance Share

) ) Corr. with Variance
Dimension

TS-SFI share
D1 Green finance capacity 0.697 0.397
D2 Institutional and regulatory framework -0.108 -0.034
D3 Islamic finance potential 0.864 0.436
D4 Energy-transition readiness 0.189 0.081
D5 External finance and macro-financial buffers 0.312 0.119

Note: Variance shares decompose the variance of the composite by each dimension’s
covariance with it under the baseline equal-weight index. D1 and D3 jointly
account for about 83 percent of the variance; D2 is essentially uncorrelated with
the composite because cross-country variation in governance scores is small and the
country with the strongest institutions has almost no market depth (Section 5.2).

Table A5
Design-Variant Sensitivity: Institutional Source, Absolute Levels, and Per-
Capita Scaling
Country Headline Rank V-Dem Rank Levels Rank Pe.r Rank
D2 capita
Tﬁrkiye 0.649 1 0.587 1 0.815 1 0.755 1

Uzbekistan  0.503 0.496 2 0.293 4 0.398

Azerbaijjan  0.342 0.235 5 0.332 2 0.342

| N
FEN RS S N S

Kazakhstan  0.322 0.268 4 0.320 3 0.332

Kyrgyzstan ~ 0.283 5 0.422 3 0.280 5 0.280 5

Note: “V-Dem D2” rebuilds Dimension 2 from the V-Dem rule-of-law index
(Our World in Data) instead of the four WGI scores. “Levels” reinstates absolute

148
°



bilig

® Korkut, Designing the Turkic States Sustainable finance Index (TS-SFI): A Measurement Framework® = © e 110

dollar volumes for GSSS issuance, Islamic banking assets, sukuk outstanding,
and reserves (the pre-revision design): Uzbekistan falls to fourth because absolute
volumes reward large economies, which is the size bias the headline ratio design
removes. “Per capita’ scales the market-size indicators by population instead of
GDP; the leading pair is unchanged because Tiirkiye’s per-capita issuance exceeds
Uzbekistan’s. Tiirkiye is first and Uzbekistan second in every fixed-weight, ratio-
based specification; the ordering of the remaining members is sensitive to these
measurement choices, which is the basis for reading TS-SFI as a profile rather than
a strict ranking.

Table A6
Data-Driven Weighting and Indicator-Exclusion Variants

Entropy Entropy D3 excl.
Country (dimension Rank (indicator Rank Muslim Rank
level) level) share
Tiirkiye 0.637 2 0.764 1 0.649 1
Uzbekistan 0.654 1 0.262 2 0.457 2
Azerbaijan 0.204 3 0.210 4 0.299 4
Kazakhstan 0.131 5 0.189 5 0.322 3
Kyrgyzstan 0.147 4 0.248 3 0.248 5

Note: Shannon-entropy weights are computed from the min—max normalised
matrix, at the level of the five dimension scores (dimension level: D1 0.463, D2
0.040, D3 0.267, D4 0.089, D5 0.141) and at the level of the sixteen indicators
(indicator level). Because entropy rewards dispersion, both variants concentrate
weight on the market-depth dimensions, and the two implementations disagree
even on the identity of the leader; this instability is the empirical basis for retaining
fixed equal weights as the headline design (Section 4.6). The exclusion variant
removes the Muslim population share (D3.4) and rebuilds Dimension 3 from its
remaining three indicators: the leading pair is unchanged and only Azerbaijan and
Kazakhstan swap places within the cluster.
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Appendix 3
Table A7

TS-SFI and Existing Sustainable Finance Measurement Frameworks

Geographical Dimensional Indicator

Framework scope focus basis Intended use
Climate-related
Financial Engagement Adopted Cross-
Policy Index Global, in green policies and country
(D'Orazio and ~ OUREY level financial instrument policy
Thole)az o policymaking SHUMERL o mparison
EY Sustainable ESG-oriented Acoreoated Market
Finance Index  Global, sustainable rgg i?ga entr benchmarking
(Lofts and country level  finance CrOSSTCOURY and gap
. indicators .
Meekings) progress analysis
Climate-
GFLAC Latin . reli‘?nt National Civil-society
Sustainable Ametica public budget and monitoring
. and the finance
Finance Index Caribbean and fiscal finance data  and advocacy
structure
DJSI and ESG .
. s Corporate Firm- Investment
index families Global, firm T .
sustainability  level ESG screening and
(Schmutz et al.; level f benchmark
Tehrani et al) performance  assessments enchmarks
Readiness
profile: scale-
adjusted
green finance .
market depth, (Ii{.eglonal.
e it S
TS-SFI (this ~ LveOTS - Islamic atios from and
s member finance ratios o 2 .
study) states otential international  coordination
p oy ’ databases tool for the
gzlfiytion Turkic Green
context, Vision
macro-
financial
buffers

Source: Authors’ compilation from the cited studies (D’Orazio and Thole 1; Lofts
and Meekings 3—4; GFLAC 3; Schmutz et al. 1; Tehrani et al. 2).
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