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EXECUTIVE SUMMARY

The Green Growth Index 2.0 provides an updated
and expanded methodological framework for
assessing countries’ progress toward green, inclusive,

and resilient development.

Building on the conceptual foundations and core structure
established in the 2019 Green Growth Index Technical Report,

the Index retains its four-dimensional framework while extending
its analytical scope beyond level-based performance measurement.
Green Growth Index 2.0 introduces a complementary assessment
of green growth potential to capture recent transition momentum,
and integrates performance and potential into a pathway-based
framework that characterizes patterns of green growth transition
across countries. This Technical Guideline documents the concepts,
data structures, and analytical methods underpinning these
developments, with an emphasis on transparency, comparability,
and methodological coherence. It details the preparation and
validation of indicator databases, normalization and aggregation
procedures, robustness and sensitivity analyses, and expert
validation processes applied consistently across performance,
potential, and pathway components.

The guideline is designed as a technical reference to
support replication, adaptation, and responsible
application of the Green Growth Index at global,

regional, and national levels.

Consistent with this technical purpose, it does not present country
results or policy conclusions; instead, it provides a rigorous
methodological basis for analysis, comparison, and informed policy
dialogue. The methodological framework builds directly on the
approach documented in the 2019 Technical Report, the first
publication of the Green Growth Index, ensuring continuity and
comparability across successive applications of the Index. A clear
conceptual distinction is maintained between green growth
performance, which measures levels of achievement relative to
sustainability benchmarks, and green growth potential, which
reflects recent transition momentum derived from growth-rate
dynamics. This distinction responds to empirical evidence that
countries with similar performance levels may exhibit markedly
different patterns of recent progress. Green growth pathways are
introduced as an integrative lens that combines performance and
potential to characterize transition dynamics in a structured and
interpretable manner, without implying scenario-oriented
prediction or policy prescription.

The measurement of green growth performance
provides a systematic assessment of countries’ levels

of achievement

across the four dimensions of green growth (i.e., efficient and
sustainable resource use, natural capital protection, green economic
opportunities, and social inclusion), building on the indicator
framework established in earlier editions of the Index. Performance
indicators reflect outcomes relative to sustainability benchmarks

or normative reference values and are normalized using
distance-to-target methods to ensure interpretability and
cross-country comparability. Aggregation follows a transparent

and consistent structure across pillars and dimensions, preserving
balance across thematic areas while limiting undue influence

from individual indicators. Particular attention is paid to data
preparation, indicator directionality (i.e., positive or negative

greengrowthindex.gggi.org

relationship with green growth), and handling missing or extreme
values to ensure the robust of the results. Performance scores
are subject to robustness checks and validation procedures,
including sensitivity analysis and expert review, which assess the
stability and plausibility of country scores and rankings without
altering the underlying methodology. The performance index
provides a stable reference point for interpreting transition
dynamics and growth potential.

The assessment of green growth potential
extends the Index beyond level-based
measurement by capturing recent transition

momentum through growth-rate analysis.

Potential indicators are derived from time-series data on green
growth performance indicators and reflect changes in green
growth outcomes over recent years rather than absolute
achievement levels. To ensure comparability across indicators
and countries, growth rates are prepared by transforming data,
smoothing, and handling extreme values, recognizing the greater
volatility inherent in growth-based measures. Potential scores
are normalized using peer-group benchmarking (i.e., income
groups) rather than global reference values (i.e., sustainability
targets), reflecting the relative and context-dependent nature

of transition momentum. Aggregation procedures mirror those
applied to performance indicators to maintain internal consistency.
Validation focuses on the plausibility, coherence, and
interpretability of growth dynamics across peers and over time,
supported by expert judgement and graphical analysis. The
potential index complements performance assessment by
providing a comparative representation of recent green growth
dynamics.

Green growth pathways provide an integrative
analytical framework for jointly interpreting green

growth performance and potential.

By positioning countries within a two-dimensional
performance-potential space, pathways characterize distinct
patterns of transition dynamics that reflect the interaction
between current achievement levels and recent momentum.

Four quadrant-based pathways are identified: (A) Leaders in
Motion, (B) Achievers Losing Momentum, (C) Emerging Improvers,
and (D) Slow Movers. Pathways are defined using consistent
classification rules and interpreted as descriptive, relative
patterns rather than predictive dynamics. Analysis of

pathway dynamics over time highlights the “non-linear and
reversible” nature of green growth transitions and supports
peer-based learning and structured interpretation of
heterogeneity across countries. This reflects the reality that

green growth transitions can accelerate, stall, or reverse over
time, depending on policy choices, external conditions, and
structural contexts, rather than following a fixed or linear
progression. The policy relevance of pathways lies in framing
dialogue around transition momentum and structural constraints,
without prescribing policy actions or implying causal relationships.

Stakeholder participation is embedded throughout
the design, validation, and interpretation of the Green

Growth Index.
Engagement is treated as a core design requirement rather than a
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communication add-on, ensuring that the Index reflects policy
relevance, technical credibility, and contextual knowledge while
maintaining analytical rigor and comparability. A structured and
iterative engagement process is applied to conceptual framing,
indicator screening, data and methods validation, and design-stage
interpretation of results, with clearly defined roles for

international expert groups, regional institutions, national
government experts, technical partners, and scientific and thematic
experts. This engagement framework supports the application

of the Index at global, regional, and national levels, including
benchmarking, trend analysis, country planning frameworks,
academic research, and evidence-based dialogue. Regional

and peer-group applications translate global insights into more
context-specific comparisons, while national applications emphasize
participatory analysis and capacity building to inform green growth
strategies and planning processes. Across all application levels,
clear analytical boundaries and principles for responsible use are
emphasized, clarifying what the Index can and cannot be used for
and helping users avoid over-interpretation of results beyond their
analytical scope.

The Green Growth Index addresses analytical
challenges inherent to composite indices and

cross-country assessment.

Key challenges relate to data availability and quality, cross-country
comparability, aggregation and weighting choices, interpretation of
results, and the use of forward-looking analysis. These challenges
are addressed through indicator screening, data validation,
robustness checks, and structured stakeholder engagement
embedded throughout the design and application of the Index.

At the same time, limitations remain, particularly those related to
uneven data coverage and differences in institutional and analytical
capacity across countries. To address these constraints, the Index is
developed in close collaboration with technical partners and data
specialists to improve global and national databases, and capacity

building is treated as an integral component of national applications.

By clearly identifying both challenges and mitigation measures,
the Index strengthens transparency, analytical credibility, and
informed use of results. To further support transparency and
responsible use, the Index is accompanied by an open evidence
library that enables users to download the underlying databases
and access GitHub repositories containing the Index models and
programming codes.

The Green Growth Index 2.0 provides a coherent
and robust analytical framework for assessing green
growth performance and dynamics across countries

and over time.

Through continuous refinement of its conceptual framework,
methods, and data foundations, the Index has evolved to enhance
its relevance for policy-oriented and academic analysis. The
integration of performance assessment with complementary
analysis of potential and pathways under Green Growth Index 2.0
strengthens comparative assessment, structured interpretation,
and multi-sectoral dialogue, while maintaining methodological
consistency. The structured design process and multi-stakeholder
engagement underpin the Index’s credibility and policy relevance.
Continued collaboration with technical partners, data specialists,
and national institutions, together with sustained capacity building,
will be essential to further improve data quality, analytical
robustness, and effective use of the Green Growth Index

across global, regional, and national applications.

Executive Summary
Technical Guideline for the Global Green Growth Index 2.0
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INTRODUCTION

1.1. History

The Green Growth Index was developed by the Global
GreenGrowth Institute (GGGI) to provide a systematic and
policy-relevant tool for measuring countries’ progress toward
green, inclusive, and resilient development. The initial conceptual
and methodological frameworks of the Index were established
through a multi-year consultative process between 2016 and
2019, involving international experts, regional stakeholders, and
national practitioners. This process culminated in the publication

of the Green Growth Index Technical Report in 2019, which
documented the concepts, indicator framework, and methods
underpinning the Global Green Growth Index and its applications
at global and national levels. The original Green Growth Index
was framed around four interlinked dimensions, including efficient
and sustainable resource use, natural capital protection, green
economic opportunities, and social inclusion, reflecting GGGl’s
definition of green growth as a development pathway that
delivers economic growth while maintaining environmental
sustainability and social inclusiveness. These dimensions were
perationalized using a structured set of indicators selected on

the basis of scientific evidence, expert judgment, and policy
relevance. The indicators were benchmarked against internationally
recognized sustainability targets, including the Sustainable
Development Goals, the Paris Agreement, and biodiversity-related
targets.

Between 2019 and 2024, the conceptual framework and core

methodology described in the 2019 Green Growth Index
Technical Report were consistently applied to produce the

greengrowthindex.gggi.org

annual Global Green Growth Index and to develop national
Green Growth Indices. Over this period, repeated applications

of the Index supported the assessment of countries’ relative
performance and their distance to sustainability targets, as well

as cross-country comparison and policy dialogue. At the same
time, practical application revealed limitations inherent in a
performance-only approach, particularly in its ability to capture
recent progress, emerging momentum, and differences in the
pace of green growth transitions. In response to these observations,
and building on the experience gained through successive
applications, GGGI developed the Green Growth Index 2.0.
Introduced and applied for the 2025 edition of the Global

Green Growth Index, this updated framework retains the original
four-dimensional structure to ensure continuity and comparability
over time. At the same time, it extends the analytical scope of
the Index by complementing performance measurement with an
assessment of green growth potential based on recent growth
trends in indicators, and by explicitly characterizing green

growth pathways that link current performance to transition
momentum.

This Technical Guideline updates the methodological
documentation presented in the 2019 Green Growth Index
Technical Report by describing the concepts, data structures,
and analytical methods underpinning Green Growth Index

2.0. It reflects the evolution of the Index in response to
empirical application and methodological refinement, while
maintaining consistency with the foundational principles that
have guided the Green Growth Index since its inception. In line
with its technical purpose, the guideline does not present
country results or rankings, but instead provides methodological
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guidance to support transparent application, replication,
and adaptation of the Green Growth Index 2.0 at global, regional,
and national levels.

1.2. Purpose and Scope

The purpose of this Technical Guideline is to provide a
comprehensive, up-to-date methodological reference for the
Green Growth Index 2.0. It builds on the conceptual and
methodological foundations documented in the 2019 Green
Growth Index Technical Report and reflects refinements
introduced through successive applications of the Index
between 2019 and 2024. During this period, the Index was
applied annually at the global level and adapted for use in
regional and national contexts, generating practical experience
that informed further methodological development. In particular,
this guideline responds to the need to complement the
assessment of green growth performance with additional
analytical elements that capture recent progress and differences
in the pace of green growth transitions. The guideline is
intended to support transparent and consistent implementation
of the Green Growth Index 2.0 by clearly documenting the
underlying concepts, indicator structures, data preparation
steps, and analytical methods. It is designed for analysts,
researchers, and policy practitioners involved in producing
global, regional, or national Green Growth Indices, as well as
for by users seeking to understand the Index’s methodological
basis. Consistent with its technical orientation, the guideline
focuses on methods and procedures rather than interpretation
of results, and it does not present country scores, rankings,

or policy conclusions.

The scope of this Technical Guideline covers the complete

set of conceptual and methodological components required

to operationalize the Green Growth Index 2.0. This includes

the four-dimensional green growth framework, principles for
indicator selection and classification, data sources and preparation,
and methods for measuring green growth performance, assessing
green growth potential, and characterizing green growth
pathways. The guideline also documents the normalization,
benchmarking, aggregation, and validation procedures applied

to ensure comparability and methodological soundness across
countries and over time. The methods described apply to the
Global Green Growth Index, regional assessments, and national
Green Growth Indices, and are flexible to accommodate
differences in data availability while preserving consistency with
the core framework. At the same time, the guideline explicitly
defines its limits. It does not provide detailed indicator metadata,
country-level analysis, policy recommendations, or
forward-looking projections. These elements are addressed

in a complementary summary reportz, metadata report,3 and
online dashboard (https:/greengrowthindex.gggi.org/). By
delineating its scope in this way, the guideline serves as a
technical reference that supports replication, adaptation, and
further development of the Green Growth Index 2.0, while
maintaining continuity with the methodological principles
established in earlier work by the GGGl and its international
partners. Since its initial publication, the Green Growth Index
has been applied and reviewed in collaboration with an
expanding set of international and national partners, contributing

to methodological refinement through diverse application contexts.

Introduction 2
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1.3. Structure of the Report

This Technical Guideline is structured to guide the reader through
the conceptual foundations, methodological components, and
applications of the Green Growth Index 2.0 in a logical, sequential
manner. The report’s structure reflects the analytical steps required
to design, implement, validate, and apply the Index in a transparent
and consistent manner. It begins with conceptual clarification and
progresses through data preparation and measurement, before
addressing stakeholder participation, applications, challenges, and
conclusions. This structure allows readers to engage selectively
with sections most relevant to their analytical or policy needs,
while maintaining a coherent narrative across chapters.

Following this introductory chapter,

Chapter 2
Chapter 3

Chapter 4

Overall, the report’s structure is designed to support a clear
understanding, replication, and appropriate use of the Green
Growth Index 2.0 by analysts, researchers, and policy practitioners
working with the Index.

greengrowthindex.gggi.org
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L o i

ANALYTIC FRAMEWORKS

This chapter presents the analytical frameworks that underpin
the design and implementation of the Green Growth Index. It
clarifies the conceptual foundations of green growth and outlines
the methods for translating this concept into a structured
framework of dimensions, pillars, and indicators. The chapter
establishes the analytical logic that guides indicator selection,
aggregation, and interpretation, and provides the basis for
consistent measurement across countries and over time. By
defining the conceptual, indicator, and methodological
underpinnings of the Index, the chapter sets the groundwork
for the data preparation, measurement, and validation
procedures described in Chapter 3.

2.1. Conceptual Framework

Green Growth Index 2.0 is grounded in GGGl'’s definition of green
growth, which conceptualizes it as a development approach that
seeks to deliver economic growth that is both environmentally
sustainable and socially inclusive. Green growth emphasizes
pursuing economic development pathways that are low-carbon and
climate-resilient, prevent or remediate pollution, maintain healthy
and productive ecosystems, create green jobs, reduce poverty, and

enhance social inclusion.* This definition reflects the understanding
that economic, environmental, and social objectives are not
competing goals, but mutually reinforcing elements of sustainable
development. Within the Green Growth Index, green growth is
therefore treated as a multidimensional concept that integrates
economic performance with environmental sustainability, social

greengrowthindex.gggi.org

inclusion, and resilience to long-term risks and shocks.

The conceptual framework of the Green Growth Index is
structured around four closely interlinked dimensions: efficient
and sustainable resource use, natural capital protection, green
economic opportunities, and social inclusion (Figure 1). These
dimensions provide a comprehensive representation of the

key pillars for assessing green growth across countries and

over time. Efficient and sustainable resource use captures the
management of energy, water, land, and materials to support
long-term productivity. Natural capital protection reflects the
conservation and sustainable use of ecosystems and biodiversity.
Green economic opportunities focus on investment, innovation,
employment, and trade associated with green sectors. Social
inclusion addresses access to basic services, equity, gender
balance, and social protection. As illustrated in Figure 1, these
four dimensions are interconnected through the overarching
concepts of a low-carbon economy, ecosystem health, inclusive
growth, and a resilient society, highlighting the integrated nature
of green growth.

The conceptual framework applied in Green Growth Index

2.0 remains unchanged from that presented in the 2019

Green Growth Index Technical Report. Maintaining this continuity
ensures comparability of results over time and across successive
applications of the Index at global, regional, and national levels.

By preserving the same core dimensions and conceptual logic, the
Index allows users to track progress consistently while incorporating
methodological refinements in measurement and analysis. This
continuity also supports the application of the framework in
regional and national contexts by maintaining alignment with the
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Figure 1. Conceptual Framework of the Green Growth Index

Efficient and sustainable
resource use

« Efficient and sustainable
energy

« Efficient and sustainable
water use

» Sustainable land use
» Material use efficiency

Low carbon economy
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Green investment
Green trade

Green employment
Green innovation

. Green Growth

o Access to basic services and
resources

* Gender balance
e Social equity
e Social protection

Social inclusion

global structure, enabling cross-country comparison while allowing
indicators to be adapted to regional and national circumstances.
Within the Green Growth Index, the conceptual framework serves
several essential functions. It provides the basis for selecting and
organizing indicators in a coherent and policy-relevant manner,
ensuring that measurement reflects the multidimensional nature of
green growth. It also structures the interpretation of results by
clarifying how different aspects of green growth relate to one
another within an integrated system. Finally, the framework ensures
coherence across global, regional, and national applications of the
Index by providing a standard conceptual reference that underpins
all analytical components. In this way, the conceptual framework
provides the foundation for the methodological and indicator
frameworks of Green Growth Index 2.0.

2.2. Indicator Framework

The indicator framework of the Green Growth Index 2.0
provides the operational bridge between the conceptual
framework described in Section 2.1 and the analytical methods
presented in Section 2.3. While the conceptual framework
defines what is meant by green growth, the indicator framework
specifies how this concept is represented empirically through a
structured set of measurable variables. Indicators are organized
in a hierarchical structure comprising dimensions, pillars, and
indicators, ensuring coherence between the conceptual
foundations of green growth and its empirical representation.
The four dimensions defined in the conceptual framework
represent the The four dimensions defined in the conceptual
framework represent the main components of green growth,
while pillars serve as thematic groupings that organize related
indicators within each dimension (Figure 1). This hierarchical
structure ensures that the multidimensional nature of green
growth is preserved as it moves from conceptual definition

to measurement. By structuring indicators in this way, the

» Environmental quality
» GHG emission reductions

» Biodiversity and
ecosystem protection

o Cultural and social value

framework supports systematic aggregation of information,
providing a clear foundation for subsequent analytical steps.

Indicators included in the Green Growth Index are selected
based on clearly defined criteria to ensure their relevance,
comparability, and applicability across countries and over time.
Selection is guided by conceptual alignment with the green
growth framework, relevance to the Sustainable Development
Goals (SDGs), and responsiveness to priorities identified by GGGl
Member Countries and Partners. Indicators are further required
to support international comparison by covering a broad set of
countries, including developing and least developed countries,
and to allow performance benchmarking against established
sustainability targets. Practical considerations play a central

role in the selection process, including the availability of

publicly accessible online data sources and sufficient time-series
coverage from 2010 onward. Final indicator selection is validated
through expert review and approval by the Green Growth

Index international expert group, ensuring that the indicator

set collectively and coherently reflects the multiple dimensions
of green growth.

Expert consultation plays an important role in selecting and
validating the indicators used in the Green Growth Index.
Throughout the development and refinement of the indicator
framework, international experts, sector specialists, and national
practitioners have been engaged to review the conceptual
relevance, technical soundness, and practical applicability of
proposed indicators. These consultations help ensure that
indicators remain meaningful across diverse development
contexts and policy environments and adequately reflect
evolving priorities related to green growth. Expert input is

also used to identify gaps, overlaps, and potential improvements
in the indicator framework, contributing to its iterative refinement
over time. While quantitative criteria such as data availability
and consistency remain essential, expert judgment provides
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an additional layer of validation, strengthening the analytical
credibility and policy relevance of the Index. Annex 1 presents
the evolution of the indicator framework in the Global Green
Growth Index since 2019, highlighting how annual expert reviews
informed the replacement of proxy variables with more relevant
green growth indicators and the addition of contemporarily
relevant indicators, such as gender, circular economy, and
innovation.

The indicator framework is designed to support the consistent
application of the Green Growth Index 2.0 at global, regional,

and national levels, while allowing some flexibility to address data
constraints. For global assessments, a common set of indicators is
applied to maximize cross-country comparability. At the national
level, adaptations may be necessary to reflect differences in data
availability or country-specific contexts, including the use of proxy
indicators where appropriate. Such adaptations are guided by the
principle that the core structure of dimensions and pillars should
be preserved, ensuring that indicators remain analytically
compatible with the methods used to assess green growth
performance, potential, and pathways. In this way, the indicator
framework provides the necessary inputs for the methodological
framework described in the following section, which specifies
how indicators are used to construct the analytical components
of the Green Growth Index 2.0.

2.3. Methodological Framework

Building on the indicator framework described in the preceding
section, the methodological framework of the Green Growth
Index 2.0 defines how indicators are used analytically to measure,
compare, and interpret green growth across countries and

over time. While the indicator framework specifies the structure
and content of the indicators included in the Index, the
methodological framework establishes the analytical steps
through which these indicators are combined and interpreted
systematically and transparently. The methodological framework
is designed to ensure that indicators representing different
dimensions and pillars of green growth are integrated

coherently, enabling the consistent assessment of broad policy
objectives related to economic growth, environmental
sustainability, social inclusion, and resilience. By clearly defining
the relationships between indicators and analytical processes,
the framework supports aggregation and disaggregation of
results at different levels of detail, while preserving internal
coherence across the Index. It also provides the basis for ensuring
comparability across countries with diverse development contexts
and data environments, and for maintaining consistency in
application over time. Green Growth Index 2.0 comprises three
interrelated analytical components: green growth performance,
green growth potential, and green growth pathways, as defined
in Box 2.1. Green growth performance assesses the current

level of achievement of countries relative to sustainability
benchmarks across the four dimensions of the Index (Figure 1).
Green growth potential complements this assessment by
capturing recent progress and the pace of change in underlying
indicators, independent of current performance levels. Green
growth pathways relate performance and potential by jointly
considering levels of achievement and recent progress, thereby
characterizing patterns of green growth transition across
countries. Together, these three components provide a more
comprehensive analytical perspective, allowing the Index to
reflect both current status and transition dynamics. The
combined use of these components enables differentiation
between countries that have achieved high levels of performance,
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those that are progressing rapidly from lower starting points,
and those facing persistent challenges in both aspects. The
interlinkages among performance, potential, and pathways are
illustrated in Figure 2, which highlights their complementary
roles within the overall methodological framework of Green
Growth Index 2.0.

The methodological framework of Green Growth Index 2.0
builds directly on the approach documented in the 2019 Green
Growth Index Technical Report, ensuring continuity and
comparability across successive applications of the Index. The
methods used to measure green growth performance remain
consistent with earlier editions, preserving the established
structure of dimensions, pillars, and indicators. The introduction
of green growth potential and pathways extends the analytical
scope rather than changing the underlying conceptual
framework. These additional components respond to insights
gained through repeated application of the Index between

2019 and 2024, particularly the need to capture differences in
the pace and direction of progress toward sustainability goals.
Experience from global and national applications demonstrated
that countries with similar performance levels may exhibit markedly
different patterns of recent progress, underscoring the analytical
value of distinguishing between achievement levels and momentum.
To clarify this distinction and its methodological implications,
Table 1 summarizes the key methodological differences between
the performance and potential components of the Green Growth
Index, including their analytical objectives, reference frames,
normalization approaches, and score interpretations. By retaining
core methodological principles while expanding the analytical
lens, Green Growth Index 2.0 maintains consistency with
previous editions while enhancing its relevance for policy
analysis.

The methods are designed to support the application of the
Green Growth Index 2.0 at multiple levels, including global
assessments, regional analyses, and national Green Growth
Indices. It emphasizes cross-country comparability and consistency
over time, while allowing for flexibility in data availability and
contextual adaptation within a common analytical structure.

Such flexibility is particularly important for national applications,
where data coverage and indicator relevance may vary, but
alignment with the global framework remains essential for
comparability. The methodological framework also provides a
clear foundation for the data preparation, measurement, and
analytical procedures described in Chapter 3, as well as for the
validation and quality assurance processes discussed in Chapter 4.
By clearly distinguishing between conceptual foundations,
methodological structure, and empirical implementation, the
framework supports appropriate interpretation of results by
analysts, researchers, and policy practitioners. Consequently,

the methodological framework ensures that the Green Growth
Index 2.0 can be applied transparently, interpreted appropriately,
and further developed consistently.
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Figure 2. Methodological Framework for the Green Growth Index 2.0
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Table 1. Key Methodological Differences Between Performance and Potential Indices

Performance Index

Potential Index

Analytical objective

Assess the current level of achievement relative
to sustainability benchmarks

Assess recent transition momentum based on growth dynamics

Nature of
assessment

Level-based (static)

Growth-based (dynamic)

Primary reference frame

Absolute sustainability targets

Relative peer-group distributions

Benchmarking basis

Normative benchmarks derived from SDGs,
international targets, scientific reference values,
or top performers

Empirical benchmarks derived from the
distribution of growth rates within peer groups

Role of peer groups

Not applied in normalization

Central to normalization, growth is evaluated relative to
structurally similar countries

Normalization logic

Min-max rescaling relative to fixed lower and/
or upper target bounds

Rescaling relative to peer-group percentile bounds

Treatment of extreme
values

Values exceeding targets are capped to prevent
scores above the maximum

Growth values outside the defined percentile thresholds are capped to
limit the influence of extreme values

Interpretation of high
scores

High proximity to sustainability targets

Strong relative transition momentum
compared to peers

Interpretation of low
scores

Large distance from sustainability targets

Weak relative momentum within the peer group

Sensitivity to structural
conditions

Directly reflects differences in development
level and
structural characteristics

Partially controls for structural differences through peer-group comparison

Temporal interpretation

Changes reflect cumulative progress toward
sustainability

Changes reflect acceleration or deceleration of transition
momentum

Handling of missing
or non-informative value

Scores not computed if minimum data coverage
requirements are not met

Neutral midpoint value assigned to avoid
undue influence on aggregated potential score

Scale of normalized scores

Bounded absolute scale from 1 to 100

Bounded relative scale from 1 to 100

Role in green growth
pathways

Defines the current position of countries in the
green growth transition

Defines the direction and speed of transition relative to peers
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Box 2.1. Components of the Green Growth
Index 2.0
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DATA AND METHODS

Building on the conceptual, indicator, and methodological
frameworks described in Chapter 2, this chapter presents

the data and analytical methods used to construct the Green
Growth Index 2.0. While the preceding chapter defined the
structure of the Index and the relationships among its analytical
components, the focus here is on how indicators are prepared,
processed, and combined in practice to derive measures of
green growth performance, assess green growth potential,

and identify green growth pathways. The methods described

in this chapter are designed to ensure transparency, consistency,
and comparability across countries and over time, while
remaining adaptable to differences in data availability and
quality.

Figure 3 provides an overview of the analytical workflow
applied in the Green Growth Index 2.0, illustrating the main
steps involved in the construction of performance and potential
indices and their integration into green growth pathways. The
figure highlights the parallel treatment of performance and
potential, from data preparation and validation through
normalization, aggregation, and robustness checks, as well

as the point at which these components are combined to
characterize patterns of green growth transition. The figure

is intended to serve as a visual guide to the structure of

the methods, rather than a detailed description of individual
procedures.

The chapter is organized into three sections corresponding
to the three analytical components of the Index. Section 3.1

greengrowthindex.gggi.org

describes the methods used to measure green growth
performance. Section 3.2 presents the approach used to assess
green growth potential. Section 3.3 explains how performance
and potential are combined to identify green growth pathways.

3.1. Performance Measurement

This section describes the measurement of green growth
performance, representing the core component of the Green
Growth Index. The performance measurement framework
builds directly on the methodology documented in the 2019
Green Growth Index Technical Report and remains largely
unchanged in its conceptual structure and computational
approach. It assesses countries’ levels of achievement across
the four dimensions of green growth using a standardized set
of indicators normalized against sustainability benchmarks or
reference values. The focus of this section is to document the
data preparation, normalization, and aggregation procedures
applied to construct the performance index, providing the
groundwork for the extended assessment of potential and
pathways introduced under Green Growth Index 2.0.

3.1.1. Data Preparation

The preparation of data for the green growth indicators, which
were identified based on the selection approach described in
Section 2.2, is guided by four main considerations: the use of
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Figure 3. Analytical Workflow of the Green Growth Index 2.0
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publicly available data sources, the harmonization of time series
and assurance of internal consistency, the scaling of indicators to
enable meaningful comparison, and the transparent treatment of
missing data. Together, these considerations aim to ensure that
the data used in the Index are comparable across countries and
over time, analytically sound, and suitable for constructing
measures of green growth performance. The indicators applied in
the 2025 Global Green Growth Index are presented in Annex 1,
while detailed information on indicator definitions, data sources,
units, coverage, and limitations is provided in the accompanying

Metadata Report for the 2025 Green Growth Index 2.0.°

First, indicator data are compiled exclusively from publicly available
international data sources. This approach supports transparency,
replicability, and broad country coverage, and allows users to

trace indicators back to their original sources. The use of
internationally recognized data sets also facilitates consistency

in indicator definitions and measurement methodologies across
countries. For each indicator, the most recent available data are
used, subject to minimum coverage requirements, while maintaining
alignment with historical time series where possible. This practice
follows earlier editions of the Index and enables the results to be
updated regularly without introducing discontinuities in the
underlying data.

Second, data preparation includes procedures to harmonize time
series and ensure internal consistency across indicators and
countries. Differences in data availability across indicators and
reporting periods are addressed by aligning observations

to common reference years when feasible and by applying

predefined rules to use the closest available data points.

Efforts are made to preserve the integrity of observed data by
identifying and checking data points that typographical errors
may have distorted. Harmonization also involves ensuring
consistency in indicator units, definitions, and temporal coverage,
providing a coherent dataset for subsequent analytical steps.

Third, indicators are scaled where necessary to enable meaningful
cross-country comparison. Scaling is applied primarily to account
for differences in population size, economic scale, or land area,

and to ensure that indicators reflect intensity, efficiency, or relative
performance rather than absolute levels. Scaling pactices follow
those applied in earlier editions of the Green Growth Index and are
treated as an integral part of data preparation rather than analytical
transformation. Throughout this process, care is taken to preserve
the original meaning and policy relevance of each indicator.

Finally, the treatment of missing data is guided by the principle
of minimizing imputation and maintaining transparency. Where
indicator data are unavailable for a substantial number of
countries or years, proxy variables may be used to represent the
underlying concept, provided they meet the indicator selection
criteria described in Section 2.2. Imputation is limited to small
data gaps to preserve cross-country comparability and data
credibility. Indicators with extensive missing data are reviewed
carefully and may be excluded from specific applications if
minimum coverage thresholds are not met.
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Box 3.1. Identification and Treatment of Outliers in Indicator Databases
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Box 3.2. Technical Specification of Correlation Analysis for Indicator Validation

Absolute
correlation (r)

3.1.2. Validation of Indicator Databases

Validation of indicator databases is undertaken after data
preparation and before normalization and aggregation, and
serves as a dedicated quality-control step in the construction
of the Green Growth Index. While data preparation focuses

on compiling, harmonizing, scaling, and imputing indicator
datasets, validation aims to ensure that the prepared data are
plausible, internally consistent, and suitable for analytical use.
Validation focuses on identifying potential data errors, including
outliers, inconsistencies related to correlations, and anomalies
arising from data limitations, reporting differences, or processing
steps. It provides a structured basis for reviewing and, where
necessary, revising indicator datasets before further analysis.

Interpretation

The first step in data validation is to examine indicator
distributions and identify potential outliers. For each indicator,
summary statistics and distributional patterns are assessed to
identify extreme values or irregular distributions that may indicate
data issues. Visual inspection and descriptive analysis are used

to distinguish between values that reflect genuine country-specific
conditions and those that may result from reporting errors, unit
inconsistencies, or other anomalies. Outliers are not removed
automatically; instead, they are reviewed on a case-by-case

basis to determine whether they should be retained, corrected,
or excluded. This approach reflects the principle that extreme
values can contain meaningful information while ensuring that
implausible data points do not exert excessive influence on
subsequent analysis. Box 3.1 describes the approach for capping
outliers.
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Secondly, validation includes checks for internal consistency
across indicators, using correlation analysis as a diagnostic tool.
Bivariate Pearson correlation coefficients are examined within
pillars and across conceptually related indicators to assess whether
observed relationships are consistent with the conceptual
framework and indicator definitions (Box 3.2). Correlations are
evaluated by their absolute magnitude, as relationships may be
reflected by either positive or negative values, depending on the
indicator’s directionality. On the one hand, very high correlations
may indicate potential redundancy among indicators. On the other
hand, very low correlations between closely related indicators may
indicate weak conceptual linkage or possible data inconsistencies,

which require further review of indicator definitions, units, or source

data. Only statistically significant correlations are considered for

validation purposes. Correlation analysis is applied solely to support

data validation before normalization and aggregation and does not
inform indicator weighting, performance assessment, or inference
of causal relationships.

A final validation step involves reviewing data coverage and
assessing the overall readiness of indicator datasets for analytical
use. Indicators are examined to ensure that minimum coverage
requirements are met for country representation and temporal
completeness, enabling meaningful comparisons across countries
and over time. In successive editions of the Green Growth Index
following 2019, additional validation has involved comparing
updated databases with those used in previous editions to identify

gaps, revisions, or discontinuities in reported data. Annex 2 presents
an example of such comparisons, which help detect changes arising

from data revisions by source providers, updates in estimation
methodologies, or revisions to historical series. Where significant
divergences are identified, indicator datasets are reviewed to
assess their implications for comparability and interpretation.

Only indicator datasets that meet coverage requirements and
demonstrate consistency across database updates are taken
forward to normalization and aggregation. Documentation of
identified data gaps, revisions, and validation outcomes is provided
in annexes accompanying the Index to support transparency and
informed interpretation.

3.1.3. Normalization and Benchmaking of
Performance Indicators

Normalization is applied to validated indicator datasets to
enable meaningful comparison and aggregation across
indicators, pillars, and dimensions of the Green Growth Index.
Because indicators are expressed in different units and scales,
normalization is required to convert them to a standard metric
before aggregation. In the Index'’s analytical workflow,
normalization is performed after data preparation and validation,
and before aggregating indicator values. This sequencing
ensures that only datasets that have passed validation checks
are normalized and used to construct performance scores.
Normalization standardizes indicator values for comparative
purposes without altering the underlying data or their
substantive meaning. The normalized values reflect countries’
relative performance and do not represent absolute levels of
sustainability. They should therefore be interpreted in light

of the underlying indicator definitions.

The Green Growth Index applies a consistent normalization
method across all performance indicators to ensure

comparability over time and across countries. Indicators are
normalized to a common scale, with higher values indicating
better green growth performance. Indicator directionality is
explicitly considered in the normalization process. Indicators
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that contribute positively to green growth are normalized such
that higher raw values correspond to higher normalized scores,
while indicators that reflect negative contributions are normalized
inversely. This distinction ensures that normalized scores are
interpretable consistently across the Index. The normalization
approach applied in Green Growth Index 2.0 follows the method
established in the 2019 Index, supporting continuity and
comparability across editions.

All performance indicators in the Green Growth Index are
benchmarked against sustainability targets to provide a consistent,
policy-relevant basis for normalization and interpretation. Target
values are defined using three complementary criteria. First,
where available, indicators are benchmarked against targets
associated with the Sustainable Development Goals (SDGs),
reflecting internationally agreed normative ambitions. For SDG
indicators, both explicit targets and implicit reference values are
used, drawing on internationally recognized analytical frameworks
to ensure consistency and global applicability. Second, for
indicators not directly linked to SDG targets, benchmark values
are drawn from targets or reference values suggested in the
scientific literature and reports by international organizations.
Where scientific or policy-based targets are available, including
those proposed in sectoral assessments by international
organizations, these values are adopted to anchor normalization
in established evidence and practice. Third, when neither
normative targets nor scientifically defined reference values are
available, benchmarks are empirically determined as the average
performance of the top five countries. In cases where no such
targets exist, either for specific SDG indicators or for non-SDG
indicators, the average performance of the top five countries
provides an empirical benchmark that reflects observed best
practice while avoiding undue influence from single extreme
values.

The above criteria are applied to define the lower and/or upper
bounds for the normalization functions described in Box 3.3,
ensuring that all indicators are normalized against clearly
defined, transparent reference points. Depending on

the indicator, benchmark values may represent a single
sustainability target or an acceptable target range, corresponding
to the one-target and two-target normalization cases presented
in Box 3.3. This approach is consistent with methods applied in
other global sustainability indices and supports cross-country
comparability. Benchmark values are applied uniformly across
countries and over time, and normalized scores should be
interpreted as relative measures of performance against
defined sustainability targets.

3.1.4. Aggregation across Indicators, Pillars, and
Dimensions

Aggregation in the Green Growth Index is guided by three key
considerations: the hierarchical structure for combining indicators,
the aggregation functions applied at different levels, and the

data coverage requirements that determine whether aggregation
is performed. Together, these considerations ensure that
aggregation is conceptually coherent, analytically consistent,

and transparent. By clearly defining how normalized indicators

are combined and under what conditions aggregated scores

are produced, the aggregation framework supports comparability
across countries and over time while preserving the
multidimensional nature of green growth.First, the Green

Growth Index applies a hierarchical aggregation structure that
mirrors the conceptual framework (Figure 4). Normalized indicators
are first aggregated into pillar scores, which are then aggregated
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Box 3.3. Normalization and Benchmarking of Performance Indicators
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into dimension scores, and finally combined to produce the

Box 3.3. Continuation composite Index. This hierarchical structure ensures internal
coherence between the conceptual foundations of green growth
and the analytical construction of the Index. The same aggregation
structure is applied consistently across all countries and years,
enabling results to be examined at the indicator, pillar, dimension,
and Index levels. By maintaining a fixed, transparent hierarchy, the
Index facilitates the interpretation of performance patterns and
supports the analysis of strengths and weaknesses across the
different components of green growth.

Second, different aggregation functions are applied at different
levels of the hierarchy to reflect varying assumptions about
substitutability among components. At the first level of
aggregation, normalized indicators within each pillar are combined
using the arithmetic mean, reflecting an assumption of partial
substitutability among indicators that capture related aspects of
performance. At higher levels, geometric aggregation is applied to
combine pillar scores into dimension scores and dimension scores
into the composite Index. The use of geometric means at these
levels limits full compensability, ensuring that low performance in
one pillar or dimension cannot be fully offset by high performance
in another. No explicit weights are assigned at any aggregation level.
Instead, equal weighting is applied by design, ensuring that

all indicators, pillars, and dimensions contribute uniformly and that
the aggregation structure remains transparent and neutral.

And finally, aggregation is performed subject to data coverage
requirements to preserve comparability and interpretability of
results. At the pillar level, arithmetic aggregation is performed
only when scores are available for at least two of the three
underlying indicators. If scores are missing for more than one
indicator within a pillar due to data limitations, the pillar score is
not computed. Similarly, at the dimension level, geometric
aggregation is performed only when scores are available for at
least three of the four underlying pillars. If more than one pillar
score is missing, the dimension score is not computed. At the
final aggregation level, the composite Index is computed only
for countries with complete dimension scores. Missing dimension
values are not permitted at this level, as incomplete dimensional
coverage would undermine comparability and introduce implicit
weighting across countries. Aggregated scores should be
‘ interpreted as relative measures of green growth performance,
reflecting the combined information from underlying components
and the aggregation structure described above.
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Figure 4. Methods of aggregation at the indicator, pillar, and dimension levels.

Normalized indicators

Ratio of total primary energy supply to GDP

Share renewable to total final energy consumption

Logistics performance, efficiency in sustainable transport
Water use efficiency

Share of freshwater withdrawal to available freshwater resources
Sustainable fisheries as a proportion of GDP

Nutrient balance per unit area

Share of organic agriculture to total agricultural land area
Share of ruminant livestock population to agricultural area
Domestic material consumption per unit of GDP

Total material footprint per capita

Average of food loss to production and food waste to consumption
PM2.5 air pollution, mean annual population-weighted exposure
DALY rate due to unsafe water sources

Municipal waste collected per urban population

Ratio of CO, emissions to population, including AFOLU

Ratio of non-CO, emissions to population, excluding AFOLU
Ratio of non-CO, emissions in agriculture to population
Average proportion of Key Biodiversity Areas covered by protected areas
Share of forest area to total land area

Above-ground biomass in forest

Red list Index

Tourism and recreation in coastal and marine areas

Share of terrestrial and marine protected areas to total territorial areas
Public Investments in Renewable Energy

Environmental Protection Expenditures

Amount of funding to promote environmentally sound technologies per GDP
Share of export of environmental goods to total export

CO, emissions embedded in trade

Water virtual trade flows

Share of green manufacturing employment in total manufacturing employment
Ratio of renewable energy employment to renewable energy production
Employment in water and waste collection, treatment and disposal activities
Development of environment-related technologies, share of patents
University-industry collaboration in Research & Development

Installed renewable energy-generating capacity

Population with access to basic services, i.e., water, sanitation, and electricity
Prevalence of undernourishment

Proportion of population with primary reliance on clean fuels and technology
Proportion of seats held by women in national parliaments

Gender ratio of an account at a financial institution or mobile-money-service provider
Getting paid, covering laws and regulations for equal gender pay

Inequality in income based on Palma ratio

Population with access to basic services by urban/rural, i.e., electricity

Share of youth (aged 15-24 years) not in education, employment, or training
Proportion of population above statutory pensionable age receiving pension

Universal health coverage (UHC) service coverage

Proportion of urban population living in slums

LEVEL 1

Linear aggregation of
normalized indicators*

LEVEL 2 LEVEL 3

Geometric aggregation ~ Geometric aggregation

of indicator categories of dimensions

Efficient and
sustainable energy

Efficient and
sustainable water use

Sustainable
land use

Material use
efficiency

Environmental
quality

Greenhouse gas
emissions
reductions

Biodiversity and S
ecosystem
protection

Cultural and
social value

Green Growth
Index

Green investment

Green trade

Green employment

Green innovation

Access to basic
services and
resources

Gender balance

Social equity

Social protection

*No aggregation for indicators of green economic opportunities
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Box 3.4. Aggregation across Indicators, Pillars, and Dimensions
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3.1.5. Robustness Check and Model Validation

Robustness and validation are integral components of the Green
Growth Index methodology and are applied to assess the stability,
reliability, and interpretability of Index results. Robustness analysis
supports confidence in cross-country comparisons and tempo-

ral analysis by examining how results respond to methodological
assumptions, indicator updates, and data availability. In the Green
Growth Index, robustness and validation encompass four
complementary analytical components: uncertainty analysis of
methodological choices; sensitivity analysis of indicators and
sustainability targets; assessment of analytical power and inter-

nal coherence; and evaluation of confidence levels based on data
availability; These components are applied at different stages of the
Index’s development, reflecting whether underlying
methodological elements are stable or subject to change over time.

An uncertainty analysis of methodological choices was conducted
as a baseline robustness assessment for the Green Growth

Index published in 2019. This analysis examined the sensitivity

of Index scores and rankings to alternative specifications of

core methodological elements, including normalization methods,
aggregation functions, outlier treatment approaches, and

weighting assumptions. The objective was to assess structural
uncertainty in Index construction and to determine whether

results were driven by specific methodological choices. The analysis
demonstrated that overall patterns and country rankings were
broadly stable across reasonable alternative specifications. As these
core methodological elements have remained unchanged since
2019, a full uncertainty analysis is not repeated in subsequent
annual reports. Instead, the results of the 2019 assessment provide
a stable methodological baseline for later Index updates.

Sensitivity analysis of indicators and sustainability targets is
conducted regularly as part of successive Index editions. Unlike
the core methodological structure, the indicator framework

and underlying databases are updated annually to reflect
improvements in data availability, replacement of proxy variables,
and revisions in reported values across international data sources.

Sensitivity analysis is implemented using Monte Carlo analysis 8

to assess the robustness of Green Growth Index results in
changes in indicator values and to variations arising from missing
data (Box 3.5). In recent reports, Monte Carlo simulations are used
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to examine the effects of perturbations in indicator values and of
missing values on relative country rankings, rather than on index
scores alone. This approach is particularly important given the large
year-to-year disparities in indicator databases. The purpose of the
analysis is to ensure that observed changes in country ranks
primarily reflect substantive changes in green growth performance
rather than artefacts of data revisions or gaps. Sensitivity analysis
focuses on the stability of rank patterns and rank dispersion,

rather than exact numerical values.

Analytical power and internal coherence checks are applied as
validation tools, particularly in recent annual reports where
indicator updates have been more frequent. These checks assess
whether the indicators in the Index meaningfully explain variation
in composite scores and whether relationships among indicators
and aggregated results are consistent with the conceptual
framework. Correlation and regression diagnostics are used to
examine the association between individual indicators, pillar
scores, and the composite Index. The objective is to assess
construct validity and internal coherence, ensuring that no

single indicator or component disproportionately drives results.
These analyses complement indicator selection and validation
procedures and support confidence in the analytical integrity of
the Index.

Confidence levels based on data availability are evaluated annually
as part of quality assurance and transparent communication of data
limitations. Confidence levels reflect the completeness, consistency,
and temporal coverage of indicator data across countries and years,
while accounting for differences in data availability across indicators
and reporting cycles. Confidence assessment serves two
complementary purposes. First, it ensures that Index scores,
particularly those associated with lower confidence levels, are
interpreted cautiously due to underlying data constraints. Second,
it provides countries with feedback on data gaps in their indicator
coverage, supporting efforts to strengthen national statistical
systems and improve data availability in future Index editions.
Confidence levels do not affect Index scores or rankings, but

they provide essential contextual information for responsible
interpretation and policy use of the Green Growth Index.

greengrowthindex.gggi.org
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3.1.6. Validation of Performance Index Scores

Validation of performance Index scores is undertaken to assess
whether the results produced by the Green Growth Index are
internally coherent, analytically credible, and meaningful for
interpretation and policy use. Unlike earlier validation steps that
focus on data quality, indicator selection, and methodological
robustness, score-level validation examines the behavior of
aggregated results. This validation relies on a combination of
quantitative diagnostics and expert judgement, supported by
graphical outputs available through the online interactive
dashboard. The objective is to ensure that Index scores and
rankings reflect the underlying indicator information in a
consistent and interpretable manner.

A first validation approach examines the consistency of scores
across aggregation levels. Performance scores are reviewed across
indicators, pillars, dimensions, and the composite Index to verify
that higher-level results are coherent with underlying component
scores. This includes checking whether strong or weak performance
at the composite level is supported by corresponding patterns at
the dimension and pillar levels, and whether inconsistencies can be
explained by aggregation effects rather than data or methodological
errors. The hierarchical structure of the Index facilitates this
validation by allowing systematic inspection of score profiles

across levels.

Validation also assesses the absence of dominant components
in determining composite Index scores. Although geometric
aggregation at higher levels limits full compensability by design,
additional checks are conducted to ensure that no single pillar or
dimension disproportionately drives overall performance. Using
graphical diagnostics, the relative contributions of pillars and
dimensions are examined across countries to confirm balanced
representation of the four dimensions of green growth. This
validation step supports interpreting composite scores as
genuinely multidimensional measures rather than reflections

of performance on a narrow subset of components.

The plausibility of cross-country performance patterns is
evaluated through expert judgement, informed by graphical
comparison of scores, rankings, and distributions across countries
and regions. Validation focuses on whether observed patterns
align with broad expectations given countries’ development
contexts, structural characteristics, and known policy and
environmental conditions. This does not imply benchmarking
against external indices or formal prediction, but rather ensures
that results are reasonable, interpretable, and free from obvious
anomalies that could signal data or methodological issues.

An additional validation approach focuses on temporal stability
and trend coherence of performance scores. Using time-series
visualizations available in the interactive dashboard, changes in
scores and rankings over time are examined to assess whether
trends are smooth and interpretable. Abrupt changes are reviewed
in relation to known data revisions, indicator updates, or real-world
developments. This validation helps distinguish genuine
performance dynamics from artefacts introduced by changes in
data availability or indicator definitions, and supports reliable
interpretation of trends.

Finally, validation of performance Index scores explicitly
considers the relationship between scores, confidence levels,
and data coverage. Index results are interpreted alongside
confidence levels derived from data availability to ensure that
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scores with lower confidence are treated with appropriate caution.
This validation step reinforces responsible use of the Index by
highlighting where limited data coverage may affect the reliability
of results, and by informing countries of data gaps that can be
addressed to improve future Index editions. Confidence levels

do not alter Index scores, but they provide essential context for
validation and interpretation.

These combined validation approaches support confidence in
the Green Growth Index as a coherent and credible analytical
tool. By combining structured graphical diagnostics with expert
judgement, validation of performance Index scores ensures that
results are robust, interpretable, and suitable for informing policy
dialogue at global, regional, and national levels.

3.2. Potential Assessment

This section introduces the assessment of green growth
potential as an analytical extension of the Green Growth

Index. The potential assessment complements performance
measurement by capturing recent transition momentum based
on changes in green growth indicators over time, rather than
levels of achievement. It is designed to support comparative
interpretation of countries’ relative capacity and readiness for
green growth transition, using the same indicator framework and
validated data sources as the performance index. By focusing on
growth dynamics and recent trends, the potential assessment
provides additional insight into how countries are progressing
relative to peers while maintaining consistency with the Index’s
core methodological principles.

3.2.1. Data Preparation and Transformation into
Growth Rates

The potential assessment introduced in Green Growth Index 2.0
complements performance measurement by capturing the recent
pace and direction of change in green growth indicators. Unlike
performance measurement, which assesses current levels of
achievement relative to sustainability targets, potential
assessment focuses on growth dynamics derived from historical
indicator trends. The potential index uses the same set of
indicators and the same validated indicator databases as the
performance index. No additional indicators are introduced for
potential assessment, and all data preparation and validation
steps described in Section 3.1 apply equally to the indicators
used for growth analysis.

The transformation from performance indicators to growth
measures is undertaken to enable comparison of relative
change across countries and indicators with different units

and scales.® Logarithmic growth rates are used for three main
reasons. First, they measure proportional change rather than
absolute differences, allowing meaningful comparisons of
growth across indicators with different magnitudes and units.
Second, logarithmic growth treats increases and decreases
symmetrically, avoiding bias toward indicators with large
baseline values. Third, log growth reduces scale effects and
limits the influence of extreme values, which is particularly
important when assessing recent changes across heterogeneous
country contexts. These properties make logarithmic growth
rates well-suited for assessing green growth potential, where
the objective is to capture the pace and direction of change
rather than levels of achievement. Growth rates are calculated
only for periods where consecutive annual observations are
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available, and indicators with insufficient temporal coverage are
excluded from growth computation for the corresponding years.
The resulting growth-rate indicators reflect recent developments
in green growth performance, independent of current performance
levels.

Indicator time series may exhibit short-term volatility due to data
revisions, measurement noise, or temporary shocks, which can be
amplified when growth rates are computed. This volatility is
particularly pronounced for indicators with small baseline values or
uneven reporting intervals, where minor changes in reported data
may result in disproportionately large year-to-year growth rates.
To address this issue and to improve cross-country comparability,

growth rates are smoothed using a moving average. '°A fixed
five-year moving average is applied to the computed logarithmic
growth rates to balance responsiveness to recent changes with
the need for stable and interpretable growth signals. A shorter
averaging window would leave growth measures overly sensitive
to transitory fluctuations and data revisions, while a longer
window would risk over-smoothing and obscuring genuine
changes in growth dynamics, including periods of acceleration
or deceleration. The five-year window, therefore, provides a
pragmatic compromise that captures sustained improvement or
decline without masking meaningful transitions. Smoothing is
applied after growth rates are computed and does not alter the
underlying indicator values, nor does it imply projection or
forecasting. Instead, it supports interpreting potential as a measure
of recent momentum based on observed data.

Even after smoothing, growth-rate series may still contain

extreme values arising from base effects, data revisions, or
temporary shocks. To further strengthen robustness and
comparability, smoothed growth rates are winsorized. Winsorization
limits the influence of extreme observations by constraining values
at the lower and upper tails of each indicator’s distribution within a

country’s time series,!! while preserving the overall structure
and temporal pattern of growth dynamics. This step is applied as
a robustness safeguard and does not alter the underlying
performance indicators, the Index’s aggregation structure, or

its weighting scheme.

The outcome of this step is a set of smoothed and winsorized
growth-rate indicators that correspond directly to the performance
indicators used in the Index. These growth indicators serve as the
inputs to subsequent steps of the potential assessment, including
validation of growth-rate indicators, peer-based normalization,

and aggregation. The technical specifications for the growth
transformation, smoothing, and winsorization procedures are
presented in

Box 3.6.
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3.2.2. Validation of Growth Rate Indicators

Validation of growth rate indicators is a critical step in the
potential assessment, as growth rates are derived measures
obtained by transforming and smoothing validated performance
indicators. While the underlying indicators and databases have
already undergone the data preparation and validation
procedures described in Section 3.1, additional validation is
required to ensure that the resulting growth dynamics are
plausible, stable, and interpretable. Validation of growth rate
indicators focuses on identifying implausible patterns arising
from data revisions, reporting inconsistencies, or short-term
volatility that could distort the assessment of potential. The
objective of this validation step is not to mechanically modify
or correct growth rates, but to support expert judgement and
ensure that the growth signals used in the potential index
reflect meaningful and sustained dynamics. To this end, three
complementary validation approaches are applied: temporal
pattern consistency checks, anomaly detection in growth rates,
and peer-group pattern recognition.

Temporal pattern consistency checks are applied as the first
validation step, reflecting the central role of temporal dynamics in
interpreting growth-based potential. Growth potential is intended
to capture recent momentum rather than short-term fluctuations,
and implausible temporal patterns undermine this interpretation.
Temporal consistency checks, therefore, examine whether moothed
growth rates exhibit abrupt changes, excessive volatility, or frequent
reversals in direction over time, each of which signals a different

form of temporal inconsistency.!2First, abrupt accelerations or
decelerations may indicate data revisions, methodological
changes in data collection, or exceptional shocks. Second,
persistently volatile growth rates may reflect unstable reporting
rather than genuine underlying dynamics. And third, frequent
switching between positive and negative growth weakens the
interpretation of growth as sustained momentum and suggests

a lack of directional coherence. These three diagnostics are
complementary rather than redundant, as they jointly capture
changes in level, stability over time, and direction of change.
Al-assisted time-series diagnostics are used in a supporting role
to enhance the detection of such patterns, particularly
change-point detection to identify potential structural breaks.

Al outputs are used as screening signals rather than automated
corrections, and all flagged cases are subject to expert review.
Temporal diagnostics are applied at the country-indicator level to
distinguish structural trends from noise, ensuring that growth
rates convey coherent, interpretable signals before normalization
and aggregation. Technical details of the temporal pattern
consistency checks are presented in Box 3.7.

Anomaly detection in growth rates complements temporal
consistency checks by identifying growth observations that
diverge markedly from peer-group patterns, even if they appear
temporally stable. Growth rates are particularly prone to
anomalous behavior because small base values can generate
extreme growth rates; data revisions or redefinitions may
introduce artificial jumps; and reporting errors can be amplified

by logarithmic transformations. Traditional outlier detection
applied to indicator levels is therefore not sufficient for identifying
anomalies in growth dynamics. Anomaly detection is applied
within peer groups and focuses on identifying growth observations
that are structurally unusual relative to countries with similar
characteristics. Density-based clustering, implemented as an
unsupervised machine-learning method, is used to classify
growth-rate observations that do not belong to dense peer-group

greengrowthindex.gggi.org

patterns and may warrant further scrutiny.!® This Al-assisted
approach avoids reliance on global thresholds and instead defines
anomalous behavior relative to local peer-group structure, which
is particularly appropriate for growth dynamics in heterogeneous
country contexts. Importantly, anomalous growth rates are not
treated as errors or automatically excluded. They may reflect
genuine transitions, policy-driven changes, or data artefacts that
require contextual interpretation. Anomaly detection serves as a
diagnostic tool to flag potentially influential observations prior to
normalization and aggregation. The technical specification of this
approach is provided in Box 3.8.

The two validation approaches mentioned above are applied

as complementary diagnostics to support expert judgement in

the potential assessment. Temporal pattern consistency checks
focus on stability and coherence over time, anomaly detection
identifies isolated or unusual growth observations, and

peer-group pattern recognition assesses structural plausibility

in a comparative context. Validation at the peer-group level is
particularly important because growth rates are normalized relative
to peer-group benchmarks, with minimum and maximum reference
values defined by the 10th and 90th percentiles of the peer-group
distribution. Ensuring that growth-rate indicators are plausible

and internally consistent within each peer group, therefore, helps
prevent extreme or structurally implausible values from unduly
influencing the normalization process. No single validation approach
is decisive, and validation outcomes are interpreted jointly using
graphical diagnostics. Growth rate indicators that pass validation
are used as inputs to subsequent normalization and aggregation
steps, ensuring that the potential index is based on growth
dynamics that are robust, interpretable, and suitable for
cross-country comparison.
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3.2.3. Normalization of Growth Relative to
Peers

Growth-rate indicators derived for assessing green growth
potential capture the recent pace and direction of change in
underlying performance indicators. However, raw growth rates
are not directly comparable across indicators, countries, or years
for several reasons. First, growth dynamics differ substantially in
scale, dispersion, and volatility across sectors and development
contexts. Second, growth rates are strongly influenced by baseline

levels, giving rise to “catch-up and saturation effects’'* that can
mechanically amplify or dampen observed growth independently

of underlying transition momentum.'® Third, growth rates lack
a natural unit of interpretation analogous to the level-based
sustainability benchmarks used for performance measurement,
and their desirability may differ across indicators depending on
directionality (i.e., direction of change). Finally, growth rates are
often sensitive to short-term shocks, data revisions, and
measurement noise, further undermining comparability across
time and countries. Normalization is therefore required to
transform heterogeneous growth trends into a common,
interpretable metric of relative transition momentum that can be
aggregated and compared across countries.

Unlike performance indicators, growth-based indicators cannot
be benchmarked against absolute sustainability targets. Growth
potential reflects relative momentum rather than achievement,
and its interpretation is inherently comparative. For this reason,
benchmarking of growth rates in the Green Growth Index 2.0 is
conducted relative to peer-group distributions rather than against
global reference values. Peer-group benchmarking ensures that
growth dynamics are evaluated within structurally comparable
contexts, accounting for systematic differences in growth
volatility, dispersion, and baseline conditions across development
stages. It also avoids structural bias that may occur when

global reference frames are dominated by growth patterns
reflecting economic and institutional contexts that are not
comparable. Peer groups are defined ex ante using income-based
classifications (i.e., World Bank income groups) and are applied
consistently across indicators and years. Benchmarking growth
rates within peer groups is essential for interpretability, as
countries at different income levels often exhibit systematically
different growth patterns, including catch-up effects in
lower-income contexts and saturation effects in higher-income
contexts. Global reference frames would therefore risk
overstating or understating growth potential where observed
dynamics are largely driven by structural conditions rather than
policy-driven transition momentum. By situating each country’s
growth dynamics relative to its peers, peer-group benchmarking
provides a more interpretable and policy-relevant measure of
transition momentum and supports meaningful comparisons

and learning among countries facing similar constraints and
opportunities.

Benchmarking plays a central role in normalizing growth rates.
Because growth potential has no predefined target, benchmarking
is required to contextualize observed growth dynamics within
each peer group. Benchmarking does not imply normative
judgments about sufficient or optimal growth; rather, it provides
a descriptive reference that positions each country's growth
relative to the distribution observed among its peers. In the
Green Growth Index 2.0, benchmarking is implemented using
percentile-based bounds derived from the peer-group
distribution of growth rates for each indicator and year. This
approach allows growth potential to be interpreted as relative
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momentum within the observed range of peer performance.
Percentile-based benchmarking is adopted to enhance the
robustness and interpretability of growth normalization.
Growth-rate distributions are often skewed and may contain
extreme values arising from data revisions, base effects, or
short-term shocks. Using the 10th and 90th percentiles as
lower and upper reference bounds limits the influence of such
extremes while preserving meaningful variation across the
distribution’s central range. Benchmarking is performed within
peer groups and by year, ensuring that normalization reflects
contemporaneous and structurally comparable growth
dynamics.

Following benchmarking, growth rates are rescaled relative to the
peer-group bounds to obtain normalized growth potential scores,
ranging from O to 100. The resulting scores are unitless and
bounded, reflecting a country’s relative position within the
peer-group distribution for a given indicator and year. Higher
normalized values indicate stronger transition momentum
relative to peers, while values closer to the lower bound indicate
weaker momentum. Scores near the midpoint reflect average
peer-group performance. Normalization preserves ordinal
relationships within peer groups and ensures that growth
potential scores are comparable across indicators and suitable
for aggregation. Indicator directionality is explicitly accounted

for in the normalization process. While higher growth rates
represent favorable transition dynamics for many indicators,
growth in certain indicators reflects deterioration in green
growth outcomes. To ensure consistent interpretation, normalized
scores for indicators with negative directionality are adjusted
such that higher values uniformly indicate more favorable
transition momentum. This directional consistency is essential
for coherent aggregation and interpretation of growth potential
across pillars and dimensions.

Normalization procedures also account for edge cases and data
limitations. Situations may arise in which peer-group growth
distributions exhibit no dispersion, or in which growth-rate
observations are missing for specific country-indicator-year
combinations. In such cases, normalization using percentile
bounds is neither feasible nor stable. To avoid artificially
penalizing or rewarding countries due to data constraints, a
neutral midpoint value is assigned. This treatment ensures that
missing or non-informative growth signals do not exert undue
influence on aggregated potential scores, while preserving
comparability across countries and years. The normalized growth
potential scores produced by this process constitute the
indicator-level inputs for aggregating green growth potential at
the pillar, dimension, and index levels. Box 3.9 presents the
normalization and benchmarking.

3.2.4. Aggregation of Growth Potential Scores

Aggregation of growth potential scores follows the same
hierarchical structure, weighting scheme, and aggregation
functions as those applied to performance indicators.
Indicator-level scores are aggregated sequentially to the pillar,
dimension, and overall index levels using identical procedures,

as described in Box 3.4. No additional aggregation rules are
introduced for the growth potential, ensuring full methodological
consistency between the performance and potential components
of the Green Growth Index 2.0.

The inputs to aggregation are the normalized growth potential
scores derived in Section 3.2.3. These scores represent
relative transition momentum within peer groups and incorporate
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adjustments for the direction of change in individual indicators,

as well as for edge cases and missing information (Box 3.9).
Aggregation, therefore, operates on fully normalized and internally
consistent indicator-level. Aggregation, therefore, operates on fully
normalized and internally consistent indicator-level potential scores,
without further transformation at this stage. As with performance
aggregation, indicator weights and missing-data rules are applied
consistently across all levels of aggregation.

While the mathematical aggregation procedures are identical

to those used for performance measurement, the interpretation
of aggregated growth potential scores differs fundamentally
(Table 1). Aggregated potential scores summarize average
relative momentum across indicators within a pillar or dimension,
rather than levels of achievement relative to sustainability
benchmarks. High aggregate potential indicates comparatively
strong transition dynamics among structurally similar countries
(i.e., income peer group). In contrast, low aggregate potential
reflects relatively weak momentum, even when current
performance levels are already high (see Section 3.3).
Aggregation smooths short-term volatility at the indicator level
by averaging across multiple growth dynamics, while preserving
meaningful differences in relative transition momentum

across pillars, dimensions, and countries.

Aggregated growth potential scores form the basis for
subsequent robustness checks and validation of growth
dynamics (Section 3.2.5) and constitute a core input to the
classification of green growth pathways (Section 3.3). By
maintaining identical aggregation structures for performance
and potential while preserving their distinct interpretations,
the Green Growth Index 2.0 enables coherent integration

of level-based and momentum-based assessments within a
unified analytical framework.

3.2.5. Robustness and Validation of Growth
Dynamics

Robustness and validation analyses are conducted to assess

the stability and internal coherence of the growth dynamics
derived in the preceding steps. Structural model uncertainty is not
reassessed for the potential index, as the aggregation hierarchy,
weighting scheme, and aggregation functions used to construct
growth potential scores are identical to those applied in the
performance index and were subject to comprehensive structural
validation in the 2019 Green Growth Index Technical Report. The
introduction of green growth potential represents an extension in
analytical focus, from levels of achievement to rates and
directions of change, rather than a modification of the underlying
model structure. Accordingly, robustness and validation efforts
for the potential index focus on three aspects: Model parameter
uncertainty, including uncertainty arising from parameter choices
and data preparation assumptions; Input data sensitivity, focusing
on input specifications that are specific to growth-rate indicators;
and Analysis of explanatory power and internal coherence,
looking at diagnostic assessment of the internal coherence of
aggregated growth dynamics.

Model parameter uncertainty is assessed by examining the
sensitivity of growth potential scores to alternative parameter
values used in the preprocessing and benchmarking of growth
rates. Two aspects are considered: the percentile bounds used
for peer-group normalization and the winsorization limits applied
to cap extreme growth rates. First, in the baseline specification,
growth dynamics are benchmarked within peer groups using
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the 10th and 90th percentiles of the peer-group growth
distribution. These parameter choices are particularly relevant
for growth-rate indicators, which often exhibit skewed
distributions, large cross-country dispersion, and sensitivity
to base effects and short-term shocks. Uncertainty analysis,
therefore, explores alternative percentile bounds, such as the
5th and 95th percentiles, to assess the robustness of relative
momentum signals. Second, winsorization is applied to smoothed
growth-rate series to limit the influence of extreme positive
or negative growth observations that may arise from one-off
shocks, base effects, or data irregularities. In the baseline
specification, extreme values are capped using symmetric
winsorization limits of 0.01, ensuring that the most extreme
observations do not disproportionately influence subsequent
normalization and aggregation. These thresholds are varied as
part of the uncertainty analysis to assess whether relative
momentum signals and country rankings remain stable under
reasonable changes in the treatment of extremes, or whether
they are influenced mainly by a small number of extreme
observations.

Input data sensitivity analysis addresses uncertainty arising

from the construction of growth-rate series and the handling

of non-informative observations (i.e., zeros or missing values),
which are central considerations for growth-based indicators.
Two aspects are considered: the length of the smoothing window
used to derive growth dynamics and the treatment of edge cases
where growth signals are missing or non-informative. First, in the
baseline specification, annual log growth rates are smoothed using
a centered five-year rolling window to reduce short-term volatility
and measurement noise. This choice reflects a balance between
capturing recent transition momentum and limiting sensitivity to
transitory fluctuations. Sensitivity analysis, therefore, examines
alternative smoothing window lengths to assess the extent to
which growth potential scores depend on the chosen temporal
window, and whether observed momentum reflects persistent
transition dynamics or short-term variability. Second, the
treatment of edge cases is examined. In the baseline specification,
cases in which normalization is infeasible, such as missing growth
observations or zero dispersion within peer groups, are assigned a
neutral midpoint value of 0.5 following normalization. Sensitivity
analysis ensures that the frequency and influence of such
midpoint assignments are evaluated under alternative data
availability conditions, allowing assessment of whether growth
potential measures are robust to data gaps or limited temporal
coverage, or whether non-informative observations unduly shape
them.

Analysis of explanatory power and internal coherence
complements uncertainty and sensitivity analysis by examining
whether aggregated growth potential scores meaningfully
reflect underlying indicator-level dynamics. Correlation analysis
is used to assess the relationship between indicator-level
growth potential scores and aggregated scores at the pillar,
dimension, and index levels, providing diagnostic evidence on
the preservation of growth signals through successive stages

of aggregation. Descriptive regression-based analyses are also
employed to examine the relative contributions of indicators and
pillars to overall growth potential scores, helping identify
concentration effects or the dominance of specific components.
These analyses are used strictly for validation and diagnostic
purposes and do not inform reweighting or structural modification
of the index. Together, they support the assessment of whether
the aggregation framework coherently summarizes diverse
growth dynamics into interpretable measures of relative
transition momentum.
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3.2.6. Validation of Potential Index Scores

Validation of green growth potential index scores differs

in scope and purpose from the validation of performance index
scores presented in Section 3.1.6. While performance validation
focuses on assessing the plausibility of level-based scores
relative to sustainability benchmarks, external reference
indicators, and established empirical patterns, validation of
potential scores addresses the plausibility and internal coherence
of relative growth dynamics. Growth potential scores do not
represent levels of achievement and are not intended to predict
future outcomes. Accordingly, their validation cannot rely

on comparisons with absolute targets or external outcome
indicators; instead, it focuses on whether relative momentum
signals behave consistently across peers, dimensions, and time.
Validation methods for potential scores differ from the
robustness and sensitivity analyses discussed in Section

3.2.5, which assess the stability of results under alternative
parameter values and data assumptions. In contrast, the
validation procedures presented here examine the internal
consistency and analytical plausibility of potential scores
produced under the baseline specification.

Validation of potential index scores, therefore, focuses on
three complementary aspects: the plausibility of relative
momentum signals within peer groups, the temporal plausibility
of growth dynamics, and the cross-dimensional coherence

of aggregated potential scores. Together, these checks support
confidence that potential scores provide a meaningful and
interpretable summary of recent transition dynamics.

Peer-group plausibility validation assesses whether potential
scores are interpretable and consistent within the peer contexts
used for benchmarking. Since growth potential is defined relative
to peer-group distributions, validation examines countries’
positions within these distributions and identifies cases where
relative momentum is unusually high or low compared to
structurally similar countries. Such assessments focus on
whether observed growth dynamics are plausible given shared
development characteristics, baseline conditions, and typical
transition patterns within each peer group. Such cases do not
imply measurement error, but they signal the need for closer
analytical review using graphical outputs and country context

to ensure that observed growth dynamics are not driven by
spurious effects or isolated indicator behavior. This peer-relative
perspective supports validation of growth potential as a
comparative measure of transition momentum, ensuring that
differences in potential reflect meaningful variation among
comparable countries rather than distortions arising from data
structure or benchmarking.

Temporal plausibility validation examines the stability and
evolution of potential scores over time. Growth potential

scores are expected to reflect sustained transition dynamics
rather than short-lived fluctuations. Validation, therefore,

reviews year-to-year changes in potential scores to identify
abrupt reversals, fluctuations, or discontinuities that may be
inconsistent with underlying transition processes. The assessment
focuses on whether observed changes exhibit continuity and
directional coherence over time, in line with the gradual nature

of structural transitions in environmental, economic, and social
systems. Temporal patterns are assessed through a systematic
review of time-series visualizations and trend profiles for potential
scores at the indicator, pillar, and dimension levels. Where abrupt
changes or irregular patterns are observed, these are examined

in relation to underlying indicator behavior, data availability, and
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relevant contextual factors, including policy shifts or external
shocks, to distinguish plausible changes in transition momentum
from spurious patterns arising from volatility, sparse time series,
or data revisions. This validation step supports confidence that
potential scores capture meaningful temporal patterns in growth
dynamics and are suitable for comparative analysis over time.

Cross-dimensional coherence validation assesses whether
growth potential signals are consistent across dimensions and
aggregation levels. This involves examining whether underlying
pillar-level dynamics broadly support high or low potential in a
given dimension, or whether a narrow subset of indicators
drives aggregated results. Rather than applying additional
statistical tests, this assessment is conducted through a
systematic review of graphical outputs and comparative
visualizations across dimensions and aggregation levels,
informed by expert judgement and contextual knowledge.
Graphical patterns are examined to assess whether potential
scores reflect balanced, interpretable growth dynamics across
dimensions, or whether isolated indicators or atypical patterns
dominate them. This validation step supports confidence that
aggregated potential scores meaningfully summarize diverse
transition dynamics within the established index structure and
that observed patterns are analytically plausible given country
contexts and known transition processes.

As with performance validation, validation of potential index
scores does not lead to adjustment of normalized scores,
aggregation rules, or weighting schemes. The purpose of

these validation procedures is diagnostic, supporting transparent
interpretation of growth potential scores and informing
subsequent analytical use, including the classification of green
growth pathways in Section 3.3.

3.3. Green Growth Pathways

This section presents the green growth pathways framework,
which integrates information from performance and potential
assessments to characterize patterns of green growth transition
across countries. Pathways provide a structured, comparative
lens for interpreting how current levels of green growth
achievement interact with recent transition momentum, without
implying predictions or policy prescriptions. By positioning
countries within a combined performance-potential analytical
plane, the pathways framework supports descriptive analysis of
transition dynamics and facilitates peer-based comparison. The
performance-potential plane provides a two-dimensional
representation in which countries are positioned according to
their relative levels of performance (x-axis) and potential (y-axis).
The approach is designed to enhance the interpretability of
Index results while remaining fully grounded in the validated
indicator framework and methods described in the preceding
sections.

3.3.1. Conceptual Framework and Purpose of
Green Growth Pathways

Green growth performance scores provide a snapshot of
countries’ current levels of achievement across the dimensions of
green growth, while growth potential scores capture recent
transition momentum relative to peers. Interpreting these two
measures in isolation can obscure important differences in
transition dynamics. Countries with similar performance levels
may be progressing at significantly different speeds, and countries
exhibiting strong recent momentum may still face substantial gaps
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in current outcomes. A pathway-based perspective is therefore
introduced to integrate information on performance and potential,
thereby providing a more comprehensive understanding of
countries’ transition states within the Green Growth Index
framework.

Green growth pathways are defined as analytical classifications
based on the joint positioning of countries in the
performance-potential plane. They describe relative transition
states that reflect the interaction between accumulated outcomes
and recent growth dynamics, rather than representing projected
trajectories or future pathways. Pathways are inherently
comparative and descriptive, allowing countries to be assessed in
relation to peers facing similar structural conditions. They do not
imply linear or irreversible progress, nor do they prescribe specific
policy choices or sequences.

The conceptual basis of the pathway framework rests on the
complementary nature of performance and potential. Performance
scores reflect long-term outcomes shaped by structural,
institutional, and policy factors, while potential scores capture
recent changes in these outcomes relative to peer-group
benchmarks. Joint interpretation of these measures enables
differentiation between countries with mature systems
experiencing slower marginal gains, countries undergoing
catch-up dynamics driven by accelerated progress, and countries
facing persistent constraints in both achievement and momentum.
This combined perspective provides a more complete picture

of green growth transitions. Pathways complement, rather than
replace, the underlying index scores and are intended to support
transparent interpretation rather than to generate new rankings.
Within the Green Growth Index, pathways serve as an analytical
lens for interpreting heterogeneity in transition dynamics across
countries and over time. They support comparative analysis across
peer groups, facilitate identification of shared transition patterns,
and provide a structured basis for discussing the interaction
between current performance and recent progress in subsequent
sections of the report.

It is important to note the scope and limits of pathway analysis.
Pathways do not predict future performance outcomes, nor do
they assume linear or deterministic transitions between states.
Movement across pathways may be non-linear and reversible,
reflecting changes in relative momentum, structural conditions,
or external shocks. Pathway classification is sensitive to relative
positioning within the performance-potential plane and should
be interpreted in conjunction with country context and detailed
indicator-level information. The following sections define the
quadrant-based pathways on the performance-potential plane,
describe how countries are classified within this framework, and
examine the dynamics and validation of pathway assignments
over time.

3.3.2. Definition of Quadrant-Based Green
Growth Pathways

Green growth pathways are defined using a two-dimensional
framework that jointly considers countries’ current levels of green
growth performance and their recent transition momentum as
captured by growth potential scores. As illustrated in Figure 5,
countries are positioned within a performance-potential plane,
where the horizontal axis represents green growth performance,
reflecting the level of achievement across dimensions, and the
vertical axis represents green growth potential, capturing recent
momentum relative to peers. The intersection of these two
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dimensions divides the space into four analytical quadrants, each
corresponding to a distinct green growth pathway.Quadrant
boundaries are defined using reference thresholds applied
consistently across countries and years. In the baseline specification,
global median values of performance and potential scores are used
as reference lines to distinguish relatively high and low achievement
and momentum. These thresholds serve as analytical benchmarks
for classification and do not affect the underlying performance or
potential scores. Countries located near quadrant boundaries are
interpreted with caution, and pathway assignment is considered a
relative, descriptive classification rather than a precise or
deterministic categorization.The four quadrant-based green growth
pathways are defined as follows.

Leaders in Motion (Quadrant A)

Achievers Losing Momentum (Quadrant B)

Emerging Improvers (Quadrant C)

Slow Movers (Quadrant D)

Pathway definitions are applied uniformly across countries and
years and do not introduce additional aggregation, weighting, or
normalization beyond those used to construct the performance
and potential indices. Pathway assignment does not modify index
scores and should be interpreted as a structured summary of
countries’ joint position within the performance-potential plane.
As such, pathways provide an analytical lens for organizing and
comparing transition dynamics, rather than an additional scoring
layer or ranking mechanism. The four quadrant-based green
growth pathways are defined as follows.

greengrowthindex.gggi.org

3.3.3. Dynamics and Analytical Use of Green
Growth Pathways

Green growth pathways are dynamic and may evolve over time
as countries’ performance levels and transition momentum
change. Because pathway classification is based on annually
updated performance and potential scores, countries may move
across quadrants in response to shifts in relative achievement,
changes in transition momentum, or both. Such movements

are not assumed to be linear or irreversible. Transitions across
pathways may reflect sustained changes in underlying dynamics,
temporary accelerations or slowdowns, or the influence of
external shocks. Pathway analysis, therefore, focuses on
identifying persistent transition dynamics over time rather than
isolated year-to-year movements. Figure 6 illustrates these
dynamics by tracing country trajectories within the
performance-potential plane over multiple years, highlighting
both the direction and persistence of pathway movements.

Interpretation of pathway transitions requires attention to

the direction and persistence of movement within the
performance-potential plane. For example, movement from
Emerging Improvers to Leaders in Motion indicates that
accelerated transition momentum has been accompanied by
rising performance levels, suggesting strengthening of progress.
By contrast, shifts from Leaders in Motion to Achievers Losing
Momentum reflect contexts in which strong performance is
maintained but recent momentum has weakened, often
associated with maturity effects or diminishing marginal gains.
Transitions from Slow Movers to Emerging Improvers signal the
emergence of transition momentum despite continued
performance gaps. In contrast, persistent positioning in the
Slow Movers quadrant may indicate structural, institutional,

or contextual constraints that affect both achievement and
momentum. The examples shown in Figure 6 demonstrate
how such transitions can occur gradually over time, rather

than through abrupt changes in a single year.

Beyond temporal analysis, green growth pathways provide a
structured framework for comparative assessment across
countries and peer groups. By jointly considering performance
and potential, pathways enable distinguishing countries with
similar achievement levels but divergent momentum profiles,

as well as countries with comparable momentum from different
starting points. This facilitates peer-based learning and
comparative analysis by highlighting shared transition
characteristics and challenges among countries occupying
similar positions in the performance-potential space. Table 2
summarizes the typical performance-potential profiles, transition
dynamics, and analytical interpretation associated with each
pathway, providing a structured reference for comparative
analysis across countries and regions. Green growth pathways
have direct relevance for policy dialogue and strategic analysis,
while remaining analytically neutral and non-policy prescriptive.
They provide a concise way to frame discussions about where
countries stand in their transition processes and how recent
momentum aligns with existing performance levels. For countries
classified as Leaders in Motion, pathways highlight the importance
of sustaining momentum while managing increasing complexity
and trade-offs. Achievers Losing Momentum highlight the need
for innovation, efficiency gains, or policy adjustments to maintain
progress. Emerging Improvers point to contexts where recent
acceleration may warrant support to consolidate gains and
sustain momentum, while Slow Movers highlight situations
where inherent constraints and capacity gaps may be limiting
both achievement and momentum. As summarized in Table 2,
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Figure 5. lllustration of Quadrant-Based Green Growth Pathways On the Performance-Potential Plane
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Table 2. Analytical interpretation and Policy relevance of the Green Growth Pathways

Pathwa Performance-Potential Typical Transition Analytical Policy Relevance
Y Profile Dynamic Interpretation (Non-prescriptive)
Leaders in High performance, high Sustained or advancing Indicates consolidated outcomes Focus on sustaining
Motion potential momentum at relatively alongside continued progress; momentum, managing
high levels of achievement momentum is broad-based rather | complexity, and addressing
than driven by isolated indicators | emerging trade-offs as
systems mature
Achievers High performance, low Slowing or decelerating Reflects maturity effects or Highlights the need for
Losing potential momentum despite strong diminishing marginal gains; innovation, efficiency
Momentum current outcomes performance remains strong but improvements, or policy
recent progress has moderated adjustments to prevent
long-term stagnation
Emerging Low performance, high Accelerating momentum Signals rapid relative progress that | Suggests opportunities to
Improvers potential from lower starting points; has not yet translated into high consolidate gains and
catch-up dynamics performance levels support sustained
acceleration through
targeted interventions
Slow Movers | Low performance, low Limited or weak Indicates constrained transitions, Draws attention to structural
potential momentum alongside potentially driven by structural, constraints and capacity gaps
persistent outcome gaps institutional, or contextual barriers | that may require targeted
support and enabling
conditions

the policy relevance of pathways lies in framing priorities and
implementation timing rather than prescribing specific policy
actions.

At the same time, pathway analysis has clear limits. Pathways
are sensitive to relative positioning and should be interpreted
alongside detailed indicator-level evidence and country
context. Small movements near quadrant boundaries may
reflect marginal changes in scores rather than substantive
shifts in transition dynamics. Pathways do not predict future
performance, nor do they imply converging or diverging trends.
Their analytical value lies in organizing information on
performance and momentum in a transparent and interpretable
way, with figures such as Figure 6 and summary tables such

as Table 2 serving as complementary tools for interpretation
rather than definitive assessments. The observed dynamics of
green growth pathways over time provide the basis for expert
validation of the pathway assignments discussed in the following
subsection, which assesses the plausibility and internal
consistency of the pathway classifications within the broader
analytical framework.

3.3.4. Validation of Pathway Classifications

Validation of green growth pathways assesses whether
countries’ positions within the quadrants are analytically
plausible, internally consistent, and interpretable within the
established performance-potential framework. Because
pathways combine two distinct analytical constructs, i.e.,
level-based performance and relative transition momentum,
into a joint classification, validation is necessary to ensure
that this integration produces meaningful and credible
interpretations rather than mechanical or misleading groupings.
Unlike robustness and sensitivity analyses, which examine the
stability of scores under alternative assumptions, pathway
validation focuses on the coherence of the resulting
classifications.
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Validation is conducted through four complementary checks:
(i) consistency between performance and potential positions,

(i) temporal plausibility of pathway trends,

(iii) cross-dimensional coherence of underlying signals, and

(iv) plausibility of pathway placement within peer-group contexts.
Together, these checks support confidence that pathway
classifications provide a meaningful summary of transition
dynamics without altering underlying index results.

The first validation step examines performance-potential
consistency to ensure that pathway classifications reflect
coherent combinations of achievement and transition
momentum. Countries’ positions within the
performance-potential plane are reviewed to identify

cases where pathway classification appears difficult to interpret,
such as unusually high momentum at very high levels of
performance or persistently low momentum despite moderate
achievement. Such configurations do not imply

measurement error, but they signal the need for closer
analytical review to confirm that pathway placement reflects
genuine transition dynamics rather than artefacts of aggregation
or short-term fluctuations.

The second validation step assesses the temporal plausibility

of pathway trends. Because green growth pathways are expected
to reflect sustained transition dynamics rather than short-lived
variation, validation reviews the evolution of pathway positions
over time. Abrupt or frequent shifts across pathways are
examined to determine whether they correspond to meaningful
changes in underlying indicators or reflect volatility, data gaps,

or boundary effects. Emphasis is placed on identifying persistent
movements and coherent trajectories, consistent with the
dynamic interpretation of pathways discussed in Section 3.3.3.

The third validation step focuses on cross-dimensional
coherence, examining whether pathway assignments are broadly
supported across dimensions and aggregation levels. This involves
reviewing whether a country’s pathway position reflects balanced


http://greengrowthindex.gggi.org
http://greengrowthindex.gggi.org

dynamics across multiple pillars and dimensions, or whether it is
driven disproportionately by a narrow subset of indicators. Graph-
ical inspection and expert judgement are used to assess whether
pathway signals capture diversified transition dynamics rather
than isolated or dominant effects within specific components.

The fourth validation step evaluates peer-group plausibility

by examining pathway assignments within the comparative
contexts used for benchmarking growth potential. Because
potential scores are defined relative to peer-group distributions,
pathway placement is reviewed to identify cases where countries
appear unusually positioned relative to structurally similar peers.
Such cases prompt closer examination of indicator behavior and
contextual factors, ensuring that pathway classifications remain
interpretable within comparable development and structural
conditions.

Finally, pathway validation is completed through expert
judgement and contextual review, which integrates the
resultsof the four validation checks with country knowledge
and analytical experience. Expert review is used to interpret
flagged cases, assess plausibility, and document explanatory
factors, without modifying computed scores or pathway
assignments. Validation does not imply causal attribution,
prediction of future pathways, or normative assessment of
policy performance. Instead, it serves to ensure that green
growth pathways function as a transparent, credible, and
analytically sound framework for organizing and interpreting
performance and transition momentum across countries and
over time.
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STAKEHOLDER PARTICIPANTS AND
POLICY APPLICATIONS

This chapter builds on the methodological framework
presented in the previous section by describing how stakeholder
participation is embedded in the design, interpretation, and
application of the Green Growth Index. While Chapter 3
focused on the data, indicators, and analytical methods used
to construct the Index, this chapter shifts attention to the
processes that ensure analytical outputs are credible, relevant,
and appropriately used. It documents how structured
stakeholder engagement supports validation, contextual
interpretation, and transparency, and explains how the Green
Growth Index is applied across global, regional, and national
contexts. By linking methodological rigor with participatory
processes and practical applications, Chapter 4 explains how
the Index transitions from technical construction to informed
analytical interpretation and policy dialogue.

4.1. Design and Stakeholder Engagement
Process

The Green Growth Index adopts an expert-led, participatory
design approach, in which stakeholder engagement is embedded
as a core methodological component of the index development
process. Rather than serving as a consultation for dissemination
or policy advocacy, stakeholder participation in the Green Growth
Index 2.0 is explicitly oriented toward index design, validation,
and refinement. This approach reflects the understanding that
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composite indices intended for policy use must be grounded in
both technical rigor and informed expert judgment to ensure
coherence, credibility, and long-term relevance. Stakeholder
engagement under the Green Growth Index 2.0 is therefore
structured around clearly defined design objectives, with different
stakeholder groups contributing at specific stages of the index
design cycle.

4.1.1. Principles Guiding Stakeholder
Engagement

Stakeholder engagement in the Green Growth Index is

guided by a coherent set of principles that collectively

ensure the Index’s analytical robustness, policy relevance,

and legitimacy. These principles, including policy relevance,
technical credibility, inclusiveness and interdisciplinarity,
transparency and traceability, and iterative learning, define

how expertise is mobilized and integrated across the index
design cycle. Rather than serving as general consultation norms,
they function as design safeguards that shape conceptual framing,
indicator selection, and methodological validation, thereby
directly influencing the structure and quality of the Index.
Engagement is therefore treated as a design requirement, not
as a communication or outreach add-on, and is embedded
upstream in the analytical process.
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A first guiding principle is policy relevance, which ensures that
the Green Growth Index reflects priority dimensions of
sustainable development as articulated in national strategies

and internationally agreed frameworks. Through expert
engagement, the Index framework and indicators are assessed
for their relevance to real-world policy challenges, ensuring that
measured outcomes align with policy-relevant aspects of green
growth. This principle contributes to the Index by strengthening
its analytical usefulness without predetermining policy choices or
prescribing specific actions.

A second principle is technical credibility, achieved through
expert-led validation of conceptual assumptions, indicator
definitions, data sources, and methodological approaches.
Engagement with international experts, statisticians, and
thematic specialists provides a systematic check on
methodological soundness and internal consistency. By
anchoring design decisions in established statistical and
indicator-construction methods used in global assessments,
the Index establishes technical credibility through transparent
methodological choices and consistent application of standards
across indicators and countries. This strengthens the robustness,
comparability, and interpretability of results across countries
and over time, including when data constraints require the use
of proxy indicators or estimation techniques.

Inclusiveness and interdisciplinarity form a third principle
guiding stakeholder engagement. Green growth is inherently
multi-dimensional, encompassing economic performance,
environmental sustainability, and social inclusion. The engagement
process, therefore, draws on expertise across these domains to
avoid narrow or sector-specific interpretations of progress. This
interdisciplinary approach contributes to the Index by ensuring
balanced representation across dimensions, improving coherence
among indicators, and making trade-offs and complementarities
more visible within the analytical framework.

A fourth principle is transparency and traceability, which
underpins confidence in the Index design process. Stakeholder
inputs are systematically recorded, and their implications for
indicator selection, methodological refinements, and framework
updates are documented. This traceability contributes to the
credibility of the Index by clarifying how expert feedback is
translated into concrete design decisions and by ensuring that
revisions are evidence-based rather than ad hoc.

Finally, stakeholder engagement is guided by the principle of
iterative learning. The Green Growth Index is designed as a
dynamic measurement framework that evolves as data
availability improves, analytical methods advance, and policy
contexts change. Engagement, therefore, occurs through multiple
rounds of review and refinement over time rather than one-off
consultations. This iterative approach contributes to the Index’s
long-term relevance and adaptability while preserving
methodological continuity across updates.

The above-mentioned principles have guided stakeholder
engagement in developing the Green Growth Index since its
inception in 2019 and underpin the design, selection, validation,
and refinement of indicators across successive editions. They
provide continuity in how expertise is mobilized and integrated,
while allowing the framework to evolve in response to new data,
analytical advances, and policy contexts. These same principles
will continue to guide the development of the Green Growth
Index 2.0, ensuring that methodological innovation and expanded

Stakeholder Participation and Policy Applications 38
Technical Guideline for the Global Green Growth Index 2.0

analytical scope are grounded in established practices of technical
rigor, transparency, and policy relevance.

4.1.2. Stakeholder Typology and Roles in the
Design Process

The design of the Green Growth Index is supported by a clearly
defined stakeholder typology that reflects the different forms
of expertise required at various stages of index construction.
This typology distinguishes stakeholders by the specific design
functions they perform, rather than by their institutional
affiliation or potential use of index results. Table 3 summarizes
the main stakeholder categories involved in the design process
and clarifies their respective roles. Across all stakeholder
categories, a clear distinction is maintained between design
oversight roles and advisory roles. Design oversight concerns
design choices that directly affect the structure of the Index,
including adjustments to the framework and decisions about
indicator inclusion or exclusion. Advisory roles support these
decisions through validation, technical review, and design-stage
interpretation. This differentiation ensures that design decisions
remain evidence-based and transparent, while enabling broad
expert input.

International expert group plays a foundational role in
maintaining both the conceptual and methodological integrity of
the Green Growth Index. In addition to safeguarding the
coherence of the overarching framework and the internal logic of
dimensions and pillars, the expert group reviews and validates
methodological innovations introduced over time, including new
analytical approaches, validation procedures, and refinements
embedded in the Green Growth Index 2.0. Their engagement
ensures that changes to methods are technically sound, consistent
with established measurement practices, and compatible with
the objective of cross-country comparability. Through structured
review and collective endorsement, international experts provide
formal approval of methodological updates, thereby anchoring
innovation in continuity and strengthening confidence in the
evolution of the Index. Annex 3 presents the members of the
international expert group, which was formed in 2019 to support
the annual review of the Green Growth Index.

Regional institutions and practitioners contribute

contextual knowledge that helps adapt the global framework to
shared regional conditions. In addition to technical and
practitioner expertise, government partners within the region are
consulted as part of this engagement process, providing
policy-informed perspectives on regional development

priorities and structural characteristics. Their combined inputs
are particularly relevant in regional and peer-group applications,
where countries face similar economic structures, environmental
constraints, or transition challenges. Through this collaborative
process, regional institutions, practitioners, and government
partners jointly contribute to strengthening and refining the
indicator framework for regional applications, ensuring it remains
analytically robust, contextually meaningful, and consistent with
the Index’s core structure.

National government experts contribute design-stage insights
on relevance and feasibility, drawing on their sectoral and
institutional expertise. In this role, they exercise design oversight
alongside their advisory function, supporting the validation of
key design assumptions within national contexts. In addition

to assessing whether proposed indicators appropriately
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capturenationally salient aspects of green growth and whether
the underlying data sources and assumptions are credible within
national statistical and institutional systems, government

experts engage in technical analysis of index scores as part of the
design and validation process. This includes assessing whether
observed results plausibly reflect national conditions, identifying
key challenges and opportunities for green growth transitions,
and providing sector-specific perspectives on the drivers
underlying index performance. Through this oversight and
analysis at the design stage, national government experts help
confirm the internal consistency and contextual plausibility of
index results. This analytical contribution supports refinement of
the indicator framework and validation of results, while remaining
strictly confined to design-stage interpretation rather than policy
formulation or decision-making.

Technical partners and data specialists contribute targeted
expertise to strengthen indicator availability and data coverage for
the Green Growth Index. Their engagement focuses on identifying
data gaps for priority indicators, improving the availability of data
that are not readily accessible through international databases,
and supporting the inclusion of indicators that are analytically
relevant but not yet widely reported. Through collaboration with
data providers and technical partners, these stakeholders help
ensure that indicators proposed for inclusion in the framework
can be populated with credible and consistent data. This role is
crucial for expanding measurement coverage in areas where

international data resources remain limited, thereby enabling the
Index to incorporate indicators that would otherwise be excluded
due to data constraints.

Scientific and thematic experts provide independent

analytical review and subject-matter depth, primarily drawing

on academic and research institutions. GGGl invites these experts
to contribute to the design and review process, and some
engage proactively by requesting to serve as reviewers based on
their recognized expertise. Many of these contributors are
affiliated with or have served as authors and reviewers in
international scientific assessment processes, including the
Intergovernmental Panel on Climate Change (IPCC) and the
Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES). Their role focuses on reviewing
analytical assumptions, indicator relevance, and the interpretation
of results from a scientific perspective, particularly where
indicators relate to complex environmental, climate, or social
systems. Through formal review of draft reports and technical
documentation, scientific and thematic experts help ensure that
the Index is grounded in the latest scientific evidence, reflects
emerging knowledge, and maintains credibility within the broader
research community. This contribution strengthens the analytical
foundation of the Index while remaining complementary to
policy- and data-oriented inputs from other stakeholder groups.

Table 3. Stakeholder typology and roles in the Green Growth Index design process

SElEus Design focus Main contributions Role type
category
International Conceptual and methodological | Review and validate the overarching framework and analytical Design
expert groups integrity structure; assess alignment with international sustainability agendas; oversight and
review, endorse, and approve methodological innovations introduced advisory
in the Green Growth Index 2.0 to ensure technical soundness and
comparability
Regional Regional contextualization Assess relevance and interpretability of indicators under shared Advisory
institutions and regional conditions; engage regional government partners to
practitioners strengthen and refine the indicator framework for regional applications
while preserving the core structure
National Design-stage relevance, Evaluate alignment of indicators with national green growth Design
government feasibility, and analytical priorities; assess credibility of data sources and assumptions; contribute | oversight and
experts validation to design-stage analysis of index scores by identifying key challenges advisory
and opportunities for green growth transitions using sectoral expertise
Technical partners | Indicator availability and data Identify data gaps for priority indicators; support the generation and Advisory
and data coverage provision of data for indicators not available through international
specialists databases; improve data availability to enable inclusion of analytically
relevant indicators in the framework
Scientific and Scientific rigor and Provide independent review of analytical assumptions, indicator Advisory
thematic experts evidence-based review relevance, and result interpretation; contribute scientific scrutiny
drawing on academic research and international assessment processes
such as IPCC and IPBES
GGGl technical Integration, coordination, and Coordinate stakeholder engagement; synthesize inputs across groups; Design
team governance apply design rules consistently; document revisions and ensure oversight and
transparency throughout the design cycle implementor
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4.1.3. Stakeholder Engagement Across the Index
Design Cycle

By adopting a structured stakeholder typology and clarifying
associated roles, the Green Growth Index design process
balances inclusiveness with analytical discipline, enabling the
Index to draw on a wide range of expertise while maintaining
transparency and accountability. Within this structured
arrangement, the GGGl technical team plays a central
coordinating and operational role, ensuring that inputs from
different stakeholder groups are integrated coherently and
applied consistently within the index framework. Acting as both
the design oversight body and the implementer, the Green
Growth Performance Measurement (GGPM) team is responsible
for operationalizing agreed design principles, expert inputs, and
methodological decisions. This includes planning and
facilitating stakeholder engagement, synthesizing inputs across
expert groups, and ensuring that design choices are implemented
in line with established methodological rules. In this capacity,
the GGPM team manages the practical aspects of index
development, including indicator compilation, data processing,
and documentation of methodological choices. The team also
ensures that revisions and updates to the framework are
systematically recorded and transparently communicated,
thereby maintaining continuity across index editions.

Building on this structured coordination, stakeholder engagement
in the Green Growth Index is structured as a continuous and
iterative process that spans the full index design cycle, as
illustrated in Figures 7 and 8. The figure presents stakeholder
engagement as an expert-led, participatory structure organized
around four interlinked design stages: conceptual framing,
indicator screening, method validation, and index score
interpretation. Engagement is not concentrated at a single point
in the process; instead, it is deliberately sequenced to ensure that
different forms of expertise are mobilized at stages where they
contribute most effectively to analytical quality and coherence.
The design cycle is iterative, with feedback loops connecting the
four stages. Insights generated from index score interpretation
may inform further method validation or indicator refinement,
while findings from data and method validation can prompt
adjustments to indicator definitions or conceptual assumptions.
This cyclical structure enables continuous learning and
refinement while preserving consistency and transparency across
index editions. By embedding stakeholder engagement across all
stages of the design cycle, the Green Growth Index ensures that
expert inputs are systematically integrated, design decisions are
traceable, and the integrity of the framework is maintained over
time.

At the conceptual framing stage, stakeholder engagement
focuses on establishing the analytical foundations of the Green
Growth Index. Engagement at this stage involves international
expert groups, regional institutions and practitioners, and national
government experts, who collectively contribute to validating the
overall framework, confirming the relevance of core dimensions
and pillars, and ensuring alignment with internationally agreed
sustainability agendas and national development priorities. This
collaborative process was central to the development of the
Green Growth Index conceptual framework, first published in
2019, which provides the common analytical foundation for all
subsequent applications of the Index (Figure 8). All global,
regional, and national applications of the Green Growth Index
build on and adapt this shared framework, ensuring consistency
in conceptual scope while allowing contextual refinement. As
presented in Figure 1, the Green Growth Index framework defines
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the core dimensions and structure that guide indicator selection
and methodological choices. By anchoring the design process in a
shared and well-defined conceptual framework, stakeholder
engagement at this stage ensures internal coherence. It provides
a stable reference point for the indicator screening.

At the indicator screening stage, stakeholder engagement focuses
on assessing the relevance, feasibility, and analytical contribution
of candidate indicators. This stage brings together international
expert groups, regional institutions and practitioners, national
government experts, technical partners and data specialists,

and scientific and thematic experts, ensuring that a wide range
of perspectives informs indicator selection. Engagement at this
stage supports the systematic review of indicators against agreed
criteria, including policy relevance, conceptual alignment with the
Green Growth Index framework, data availability, and
cross-country comparability. The design process explicitly allows
for cross-level review and validation, enabling expertise from
different levels to inform indicator selection. An international
expert group and scientific and thematic experts review and rate
the indicators proposed not only for the Global Green Growth
Index but also for national indices, providing an independent
assessment of conceptual soundness, scientific validity, and
methodological consistency. Conversely, national government
experts review and rate the policy relevance of indicators used

in regional indices, ensuring that regional indicator sets remain
grounded in national policy contexts and development priorities.
Technical partners and data specialists contribute by assessing
data feasibility and identifying opportunities to improve indicator
coverage where gaps exist. Through this multi-layered

screening process, stakeholder engagement helps ensure that the
final indicator set is analytically robust, contextually relevant, and
fit for purpose across global, regional, and national applications.

At the methods validation stage, stakeholder engagement
focuses on ensuring the technical soundness, internal
consistency, and analytical robustness of the methodological
approaches underpinning the Green Growth Index. Engagement
at this stage primarily involves an international expert group,
technical partners, and data specialists, and scientific and thematic
experts, who contribute complementary expertise to the review
of methodological assumptions and analytical procedures. Their
inputs focus on validating the overall measurement architecture,
including normalization approaches, aggregation structures, and
robustness checks, with particular attention to transparency and
comparability across countries. The core methods of the Green
Growth Index were fully validated in 2019, before the publication
of the first Green Growth Index report, thereby establishing the
methodological foundations for subsequent applications. Further
comprehensive validation was conducted in 2025 in conjunction
with the introduction of the Green Growth Index 2.0,

reflecting methodological refinements and the incorporation

of new analytical elements (i.e., potential and pathways), as
described in this Technical Guideline. Moreover, as part of this
review process, the Green Growth Performance Measurement
(GGPM) team conducted a dedicated technical consultation with
the European Commission’s Competence Centre on Composite
Indicators and Scoreboards (COIN) to review both the existing
and enhanced methods underpinning the Green Growth

Index 2.0. This consultation provided an independent statistical
assessment of data quality, the soundness of the multilevel index
structure, and the implications of modelling assumptions, thereby
strengthening methodological transparency and reliability.

In addition to these comprehensive reviews, partial validation of
selected methodological components, particularly those related to
robustness checks and the use of weights, has been undertaken

greengrowthindex.gggi.org
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Figure 7. Index design cycle under an expert-led participatory design approach
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as part of the annual review process for the Global Green Growth
Index reports. Methods are not validated separately for regional
and national indices, as these applications apply the same
methodological framework validated at the global level. Alignment
with the globally validated methods ensures consistency and
comparability across applications, while allowing regional and
national indices to focus validation efforts on indicator relevance
and data availability rather than methodological redesign.

At the index score interpretation stage, stakeholder engagement
focuses on assessing the analytical plausibility and coherence of
index results. Engagement at this stage supports systematic
interpretation of scores, helping to verify whether observed
patterns are consistent with underlying data, indicator behavior,
and conceptual expectations. International expert groups and
scientific and thematic experts, as well as the GGGI Publication
Committee, contribute to this stage indirectly through the annual
review of the Green Growth Index applied at the global and
regional levels, providing an independent assessment of score
structure, distributions, and trends. In national applications, index
score interpretation is conducted more intensively through
multi-day technical workshops involving national government
experts. These engagements enable detailed examination of
country-specific results, drawing on sectoral expertise to assess
whether index scores plausibly reflect national conditions and
development trajectories. Through structured group discussion,
national experts assess key challenges and opportunities for green
growth transitions, contributing policy insights to the assessment
of index scores in the National Green Growth Index reports.
Assessments of index scores using the enhanced analytical
features of the Green Growth Index 2.0 have, to date, been
developed for the Global Green Growth Index. The extension of
score interpretation, incorporating potential and pathways for
regional and national applications, will be determined in
consultation with GGGl's relevant international and government

Stakeholder Participation and Policy Applications 42

Technical Guideline for the Global Green Growth Index 2.0

partners, reflecting considerations of analytical readiness, data
availability, and intended use. This staged approach ensures that
score interpretation remains technically robust and aligned with
the Index’s evolving scope.

To sum up, as illustrated in Figure 7, stakeholder engagement in
the Green Growth Index is iterative and continuous. Feedback
generated at each stage of the design cycle feeds into framework
refinement and periodic updates, allowing the Index to evolve in
response to new data, emerging analytical insights, and advances
in measurement practices. Engagement mechanisms are
institutionalized through regular expert reviews, documented
revisions, and transparent methodological reporting, ensuring
that the Index remains both stable and adaptable over time. By
embedding stakeholder engagement throughout the full index
design cycle, the Green Growth Index strengthens its technical
robustness, legitimacy, and analytical relevance while maintaining
a clear separation between index design and policy application, as
addressed in the following sections.

4.1.4. Modalities of Stakeholder Engagement

Stakeholder engagement in the Green Growth Index is
operationalized through a set of complementary modalities
designed to support different functions across the index design
cycle. These modalities translate the engagement principles and
stakeholder roles described in the preceding sections into
practical tools that enable structured, evidence-based input.
Table 4 summarizes the main engagement modalities used in
the design of the Index and links each modality to its primary
designfunction, typical stage of use, and key outputs.

International expert consultations, conducted both virtually
and in person, provide a structured forum for collective technical
deliberation and validation. These consultations primarily involve

greengrowthindex.gggi.org


http://greengrowthindex.gggi.org
http://greengrowthindex.gggi.org

43 Stakeholder Participation and Policy Applications

Technical Guideline for the Global Green Growth Index 2.0

the international expert group and technical partners and data
specialists, and are a core component of the annual review of
the Global Green Growth Index. Through these engagements,
participating experts review indicator performance, assess
analytical consistency, and examine methodological implications
arising from updates to data or framework elements. The annual
international expert consultations are conducted in collaboration
with the Green Growth Knowledge Partnerships (GGKP), which
supports convening relevant expertise and facilitates knowledge
exchange across institutions. Outputs from these consultations
include agreed refinements to indicators or methods, clarification
of analytical issues, and documented expert consensus or
divergence, contributing directly to the robustness and
transparency of the global index design process.

Participatory workshops are an integral component of the design
process for national Green Growth Indices. These workshops
are primarily conducted at the national level and involve national
government experts and technical partners and data specialists,
ensuring that technical discussions are grounded in
country-specific policy contexts and data realities. Workshops
are typically organized as intensive engagements lasting between
two and five days, allowing sufficient time for in-depth review
of indicators, examination of data availability, and structured
interpretation of preliminary results. Participatory workshops

are co-organized with GGGl's government partners,

reinforcing national ownership of the design process while
maintaining alignment with the core Green Growth Index
framework. Through facilitated sessions, participants assess
indicator relevance and feasibility, validate analytical plausibility
of results, and identify data gaps or refinement needs. The
extended duration and interactive format of these workshops
enable detailed technical discussion and collective validation,
contributing directly to refinement of the indicator framework
and strengthening the credibility of national index design
outcomes.

Targeted technical consultations are conducted as part of the
design process for global, regional, and national Green Growth
Indices to address specific technical and data-related issues.
These consultations primarily involve technical partners and

data specialists, as well as national government experts, focusing
on indicator definitions, data gaps, and the identification of
suitable proxies where required. Engagements are organized
either by GGGI, through meetings with experts in relevant
institutions, ministries, and line agencies, or by government
counterparts participating in the design process, who convene
consultations with colleagues across their respective ministries
and line agencies. Through these targeted engagements,
stakeholders provide focused input that supports the resolution
of specific design challenges, improves data availability for priority
indicators, and strengthens the operationalization of the indicator
framework. By drawing directly on institutional knowledge within
government systems and on technical expertise from data
specialists, targeted technical consultations contribute to more
robust, contextually grounded design outcomes for global,
regional, and national applications of the Index.

Webinars are conducted as part of the design process for
regional and national Green Growth Indices, serving as a
complementary modality to support knowledge alignment and
capacity building among participating stakeholders. These
webinars are co-organized with GGGl government partners and
primarily involve national government experts, technical partners,
and data specialists, ensuring that all contributors share a
common understanding of green growth concepts, the index
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framework, and the underlying analytical logic. Engagement

through webinars is particularly important in contexts where
participants bring diverse sectoral and technical backgrounds
to the design process.

Webinars are used during conceptual framing and in preparation
for design-phase interpretation to establish a consistent
analytical baseline across participants. They are also used to
introduce and demonstrate the interactive online dashboard
employed in participatory interpretation workshops, enabling
stakeholders to engage effectively with index results and
analytical tools. By strengthening shared understanding and
technical familiarity, webinars support more informed and
productive engagement in subsequent workshops and
consultations.

Online expert surveys are used as a core engagement modality
involving all stakeholder groups, including international

expert groups, regional institutions and practitioners, national
government experts, technical partners and data specialists,

and scientific and thematic experts. For the global and regional
Green Growth Indices, surveys enable the systematic collection
of expert feedback from a broad, geographically diverse pool of
contributors, allowing inputs to be gathered globally and across
regions in a consistent, comparable manner. Surveys provide a
structured mechanism for collecting expert feedback on the
policy relevance of indicators and the identification of suitable
proxy variables, supporting evidence-based decisions on
indicator inclusion, particularly where indicators are debated or
data constraints require trade-offs between analytical relevance
and feasibility. In national applications, online expert surveys also
play an important role in documenting the availability of data
within national statistical and administrative systems. In these
contexts, surveys are administered alongside participatory
workshops and group discussions to support the validation of
indicators and the structured interpretation of index scores.
Findings from these surveys are integrated into national Green
Growth Index reports, ensuring that expert judgments and
country-specific information collected through the design process
are systematically reflected in analytical outputs. Annex 4 present
an example of an online expert survey on the policy relevance of
green growth indicators.

Real-time structured polling is used as a facilitative engagement
modality during international expert consultations and
participatory workshops to elicit structured, interactive expert
input. In international expert consultations, polling is conducted
with the participation of the international expert group, while in
participatory workshops it involves national government experts,
technical partners and data specialists. Polling tools are used to
capture immediate and anonymized feedback on the policy
relevance of indicators, the analytical plausibility of index

scores, and the suitability of methodological choices,
complementing qualitative discussion with quantifiable inputs.
The use of real-time polling supports active participation during
consultations and workshops, encouraging structured reflection
and balanced participation across expert groups. Results from
these polls are systematically synthesized and integrated into the
design of the Global and National Green Growth Indices, provid-
ing additional evidence to support design decisions and validation
outcomes. Through this modality, expert judgments are captured
transparently and efficiently, strengthening traceability and

rigor in the index design process. Annex 5 provides examples

of real-time polling on experts’ analysis of index scores.
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Expert reviews of draft reports and online dashboards are
conducted for global, regional, and national Green Growth Indices
as a final engagement modality supporting design validation and
quality assurance. All stakeholders participating in the design
process at the respective levels are invited to contribute to this
review, ensuring that analytical results, indicator interpretations,
and methodological explanations are examined from multiple
expert perspectives. The participation of scientific and

thematic experts is particularly valuable in the review of Global
Green Growth Index reports, where independent scientific
scrutiny strengthens the credibility and robustness of the
analytical narrative. For global and regional indices, draft reports
undergo a formal technical review by the GGGI publication
committee before publication, providing an additional layer of
institutional quality assurance. In national applications, final
reports are subject to government partner approval before
publication, reflecting national ownership of the design outcomes
while maintaining alignment with the core Green Growth Index
framework. Through this structured review process, expert
feedback is incorporated into finalized analytical outputs,
reinforcing transparency, accuracy, and consistency across
index products.

These modalities provide a structured, coherent set of tools for
engaging stakeholders throughout the index design cycle. Each
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modality is linked to a specific design function and produces clearly
defined outputs that feed directly into the development, validation,
and refinement of the Index. This structured approach ensures that
stakeholder engagement strengthens analytical rigor, consistency,
and transparency in index design, while also supporting national
ownership and an inclusive design process by enabling meaningful
participation of government and technical experts.

4.2. Applications of the Green Growth Index

Section 4.2 focuses on the application of the Green Growth
Index across different contexts, building on the design principles,
stakeholder engagement, and validation processes described

in Section 4.1. The emphasis shifts from how the Index is
constructed to how its results are applied as analytical tools
and, in specific contexts, to support policy-relevant processes.

The Green Growth Index is applied at global, regional, and
national levels, as summarized in Table 5, to support comparative
assessment and structured analysis of green growth performance.
While all applications rely on the same core framework and
validated methods, the scope, depth, and intended use of the
analysis differ by application level, reflecting varying objectives
and institutional contexts. Global applications emphasize
benchmarking, trend analysis, and research use; regional

Table 4. Stakeholder engagement modalities and their design functions

Primary design
function use

Engagement modality

Typical design-stage

Key outputs for index design

consultations

International expert Collective Indicator screening; Agreed refinements to indicators or methods; clarification
consultations (virtual and technical methods validation of analytical issues; documented expert consensus or
in-person deliberation and divergence
validation
Participatory Assessment of Indicator screening Shortlisted indicator sets; validation of analytical
Workshops indicator relevance and contribution and relevance; identification of gaps or
feasibility overlaps
Validation of the Index score interpretation Confirmation of internal consistency; inputs for indicator
analytical plausibility framework refinement
of result
Targeted Resolution of Indicator screening Improved indicator definitions; identification of suitable
technical specific design issues proxies; strengthened data availability for priority indicators

Webinars

Knowledge
alignment and capacity
building for design

Conceptual framing;
preparation for
design-stage interpretation

Shared understanding of green growth concepts and index
framework; familiarization with the interactive online
dashboard used in participatory workshops

immediate, structured
expert feedback

score interpretation

Online expert Structured Conceptual framing; Consolidated ratings and qualitative feedback on framework
surveys collection of expert indicator screening; elements, indicators, and methodological assumptions
input methods validation
Real-time Systematic Indicator screening; Quantified expert ratings on policy relevance of
structured polling collection of methods validation; index indicators, plausibility of index scores, and suitability of

methodological choices; anonymized feedback
supporting transparent synthesis

Expert review of
draft reports and
online dashboards

Independent
technical review and
quality assurance

All stages

Reviewed and revised technical documentation;
strengthened transparency and traceability of design
choices

greengrowthindex.gggi.org
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Table 5. Applications of the Green Growth Index at various levels

Levels of Current geographical . L.
. .. Types of applications
applications coverage
Global Over 150 countries . GGGl Members’ Country Planning Frameworks (CPFs)
. Track relative performance with peer countries
. Serve as groundwork for developing other sustainability indices, including the Green Recovery
Index (GRI), the Gender Equality and Social Inclusion (GESI) Index
. Academic and research applications, including empirical analysis of green growth performance
and dynamics
Regional OECS, Central Asia, . Inform regional development roadmaps and strategies
Africa LDCs . Peer-group benchmarking among structurally similar countries
. Support for regional dialogue and cooperation (e.g., climate diplomacy)
National Zambia, Kenya, Ghana, . Guide National Green Growth Strategies
Togo, Lao PDR, Angola® | « Inform indicator frameworks for National Development Plans
. Support development of green project pipelines
. Link with the green growth simulation of SDG co-benefits
. Capacity building to design, interpret, and apply the Green Growth Index for policy and
planning

applications support peer-group comparison and regional
dialogue; and national applications focus on informing
country-specific strategies, planning frameworks, and capacity
building. This section explains the rationale for applying the
Index at different scales and clarifies its boundaries, including
the distinction between analytical assessment and policy
decision-making.

4.2.1. Global-Level Applications

At the global level, the Green Growth Index is used as a
comparative analytical tool to assess and track green growth
performance across indicators, pillars, dimensions, and index
scores over time. Since 2019, the Global Green Growth Index
has been published annually, providing a consistent and evolving
evidence base for monitoring progress across countries. With
coverage of over 150 countries, the global index supports
multiple types of applications, including (1) integration in
Country Planning Frameworks (CPFs), (2) use by GGGl

member countries to review and compare scores and rankings
with peer-countries, (3) groundwork for developing other
sustainability indices, and (4) academic and research analysis
(Table 5). In addition, the global application provides a platform
for extended analytical features introduced under the

Green Growth Index 2.0, including assessments of potential and
pathways.

These different applications are summarized in Table 5 and are
further elaborated in the paragraphs that follow.

A key global-level application of the Global Green Growth Index
is its use in GGGl Members’ Country Planning Frameworks
(CPFs). CPFs are medium-term strategic documents that guide
GGGl's engagement with member countries by aligning national
development priorities with green growth objectives and GGGl'’s
institutional strategy. The Index provides a standardized analytical
foundation for CPFs by offering an evidence-based assessment of
a country’s green growth performance across the four dimensions
of the Index. Index results are used to identify relative strengths,
gaps, and priority areas, supporting a structured diagnosis of
green growth challenges and opportunities at the outset of the
planning process. Within CPFs, the Green Growth Index serves
as a diagnostic and prioritization tool, rather than a prescriptive
policy instrument. Index scores and comparative insights inform
the selection of thematic focus areas, help frame discussions

greengrowthindex.gggi.org

with government counterparts, and support alignment between
national priorities and GGGl’s programmatic solutions. Through its
application in CPFs, the Global Green Growth Index strengthens
coherence across GGGl’s country programs by ensuring the
consistent use of indicators and benchmarks across GGGI
member countries.

GGGl Member Countries use the Global Green Growth

Index to review their scores and rankings, and to compare their
performance with that of peer countries. The Index provides a
consistent reference for assessing relative performance across
the overall index, dimensions, and pillars, and for observing how
performance changes over time. Comparing results with peer
countries helps highlight areas of relative strength and

weakness and places national performance within broader global
and regional patterns. Index scores serve as a basis for GGGI
member countries to discuss potential green projects that could
be implemented to improve performance in specific areas. In
addition, the results encourage closer examination and tracking
of data availability, particularly where low scores may reflect data
gaps rather than underlying performance. This use of the Index
remains analytical and diagnostic, supporting learning, dialogue,
and informed reflection rather than policy prescription.

The Global Green Growth Index also provides analytical and
methodological groundwork for developing complementary
sustainability indices, including the Gender Equality and

Social Inclusion (GESI) Index. The GESI Index builds on the Green
Growth Index framework by retaining its core analytical

principles, indicator-based structure, and emphasis on
cross-country comparability, while deepening analysis within the
social inclusion dimension. By drawing on the four-dimensional
structure of the Green Growth Index and its globally validated
methods, the GESI Index extends measurement to capture gender
equality, disability inclusion, and intergenerational equity in the
context of climate and green growth transitions. In practice, the
GESI Index has been applied to support the integration of GESI
assessment into Rwanda’s Nationally Determined Contribution
(NDC),16 demonstrating how the Green Growth Index framework
can be extended to inform inclusive climate planning and
monitoring. This approach ensures coherence across GGGl's
measurement tools and enables integrated analysis across
economic, environmental, and social dimensions within a shared
analytical framework.
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The Global Green Growth Index is also widely used for academic
and research applications, supporting empirical analysis of green
growth performance and dynamics across countries and over
time. The availability of open-access databases, together with
publicly accessible models and source codes hosted on GGGl's
GitHub repositories, enables researchers to download and reuse
data, replicate results, and conduct independent analysis. On
average, about 30 unique users per month download the datasets
and analytical resources associated with the Global Green Growth
Index, reflecting sustained interest from the research community.
The Index is regularly cited in academic theses, peer-reviewed
international journals, and technical reports, where it is used to
examine cross-country patterns, assess relationships between
green growth and development outcomes, and explore

transition dynamics. Through these applications, the Global Green
Growth Index advances research on sustainable development and
provides a transparent, reproducible evidence base for academic
inquiry.

Overall, global-level applications of the Green Growth Index are
further strengthened through the introduction of potential and
pathways assessment under the Green Growth Index 2.0. This
extension is designed to complement existing uses of the Index by
adding a forward-looking analytical perspective to performance
assessment. The enhanced Index is supported by an interactive
online dashboard that brings together core index scores,
time-series trends, comparative rankings, and the extended
potential and pathways analysis within a single analytical
interface. As illustrated in the online dashboard (Figure 9),

users can explore country profiles, regional comparisons,
dimension- and pillar-level performance, and indicative transition
pathways derived from observed performance dynamics. For the
CPFs, the enhanced dashboard allows planners to combine
performance assessment with insights on transition potential,
supporting a more informed strategic diagnosis at the outset of
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country engagement. For GGGI member countries,

integrating scores, rankings, and potential analysis into the
dashboard strengthens comparative review with peer countries
and facilitates deeper interpretation of performance dynamics
over time. The expanded analytical architecture also reinforces
the role of the Green Growth Index as groundwork for developing
complementary sustainability indices, enabling thematic
extensions, such as the GESI Index, to build on a richer and more
integrated global evidence base. Finally, for academic and research
applications, the combination of enhanced analytical features and
transparent access via the online dashboard expands opportunities
for empirical analysis, enabling researchers to

examine both observed performance and indicative transition
dynamics within a consistent, reproducible global framework.

4.2.2. Regional and Peer-Group Applications

Regional and peer-group applications of the Green Growth
Index complement global benchmarking by providing a more
context-specific analytical perspective. By focusing on countries
that share geographic, structural, or development characteristics,
these applications enable more meaningful comparison

and interpretation of green growth performance within
omparable contexts. Regional and peer-group analyses are
designed to support analytical learning, peer exchange, and
regional dialogue, rather than harmonized policy formulation.
Regions and peer groups are defined using transparent and
analytically grounded criteria. Examples include the

Organisation of Eastern Caribbean States (OECS), which

brings together small island developing states (SIDs) with shared
vulnerabilities and development constraints; Central Asia, defined
by geographic proximity and economic interlinkages; and the
African Least Developed Countries (LDCs), which constitute a
peer group based on development status (Table 5). While the

Figure 9. Online Dashboard for the Global Green Growth Index
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grouping criteria differ, all regional and peer-group applications
retain alignment with the global Green Growth Index framework,
ensuring consistency in conceptual scope and analytical
structure.

The scope of regional and peer-group analysis builds on the
core Green Growth Index framework and globally validated
methods. Applications cover all four dimensions of the Index,
with analytical emphasis adjusted to reflect region-specific
priorities, data availability, and structural conditions. Indicator
selection and treatment remain consistent with the global
framework to preserve comparability within the group, while
allowing limited refinement to enhance relevance where justified
by regional context and data constraints. In the OECS application,
additional blue economy-related indicators were included to
reflect the specific SIDs context, where marine resources

play a central role in economic development, resilience, and
sustainability.

Regional and peer-group outputs include comparative scorecards,
regional profiles, and analytical summaries that highlight
performance variation across participating countries. These
outputs are used to identify shared strengths, common
challenges, and patterns that may not be visible in global analysis
alone. For example, regional applications have highlighted issues
related to climate vulnerability and resilience in OECS countries,
structural transformation and resource efficiency in Central Asia,
and development and inclusion challenges among African LDCs.
Such insights support a more nuanced understanding of green
growth dynamics within comparable settings. Regional and
peer-group applications provide a standard analytical reference
for discussing shared challenges and opportunities and for
identifying areas where cooperation or further analysis may be
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beneficial. At the same time, clear boundaries are maintained:
regional results do not prescribe regional policies, and policy
application remains the responsibility of national governments.
Positioned between global benchmarking and national-level
analysis, regional and peer-group applications help translate
global insights into a more context-specific understanding.
They retain complete alignment with the globally validated
framework and methods and do not involve separate
methodological validation. At this stage, the extended
potential and pathways assessments introduced under the
Green Growth Index 2.0 are not applied in regional and
peer-group analyses. Any future application of these
extended assessments at the regional level will depend on
analytical readiness and the expressed demand of regional
institutions and government partners. Instead, regional and
peer-group applications provide an intermediate level of
analysis that supports comparison, relevance, and dialogue
among countries with shared characteristics, while remaining
consistent with the Green Growth Index's performance
measurement.

4.2.3. National-Level Policy Applications

National-level applications of the Green Growth Index are
developed to support country-specific analysis that aligns
global and regional insights with national development priorities
and policy processes. These applications translate the common
Green Growth Index framework into a nationally relevant
analytical tool, while preserving consistency with the globally
validated concepts and methods. The scope of national analysis
is anchored in the four dimensions of the Green Growth Index,
with indicator selection and data inputs adapted to reflect
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national context and data availability. While international data
sources are used where possible to maintain comparability,
national applications place greater emphasis on national
statistical and administrative data, including the use of proxy
indicators where international coverage is limited. This approach
allows the Index to capture country-specific conditions more
accurately while remaining aligned with the core framework

and methodological rules.

At the national level, the Green Growth Index is applied to
support a range of policy-relevant analytical uses, including
informing the development and review of National Green
Growth Strategies, structuring indicator frameworks for National
Development Plans, and identifying priority areas for green
investment and project pipeline development (Table 5).
Interpretation of national results is conducted through intensive
participatory processes, typically involving multi-day technical
workshops with national government experts and technical
partners. These engagements focus on examining the plausibility
of index scores, understanding sector-specific drivers of
performance, and identifying key challenges and opportunities
for green growth transitions. Interpretation remains confined to
the analytical phase, supporting validation and contextual
understanding rather than making policy decisions.
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National applications also contribute to capacity building and
institutional strengthening by enhancing government officers’
understanding of green growth concepts, indicator-based
assessment, and performance analysis. Through participation

in index development and interpretation, government institutions
strengthen cross-sectoral coordination, improve awareness

of data gaps and monitoring needs, and develop a more coherent
analytical foundation for planning and review. While national-level
applications are closely linked to policy processes, clear
boundaries are maintained between analytical assessment

and policy decision-making. The Green Growth Index informs
discussion, prioritization, and monitoring, but does not

prescribe policy choices or investment decisions. Responsibility
for policy formulation and implementation remains with

national governments, with GGGI acting as a technical

partner supporting analysis, interpretation, and capacity
development.
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CHALLENGES AND ADDRESSING
LIMITATIONS

This chapter synthesizes key challenges associated with the
development and application of the Green Growth Index. It
explains how these are addressed through the design choices,
validation procedures, stakeholder engagement processes,

and responsible use principles described in earlier sections of
this guideline. While many limitations are inherent to composite
indices and cross-country analysis, the Green Growth Index
addresses these challenges through transparent methods,
structured validation, and precise analytical boundaries.
Remaining limitations are acknowledged to support appropriate
interpretation and use of results.

Data availability and quality:

A central challenge in constructing the Green Growth Index

is the uneven availability and quality of data across countries,
indicators, and time. International datasets vary in coverage,
update frequency, and methodological consistency, and in some
cases, proxy indicators are required to ensure broad comparability.
Time lags are particularly relevant for social and environmental
indicators, which may not be updated annually. These challenges
are addressed through indicator screening and data availability
assessment during the design process (Section 4.1), ensuring

that only indicators that meet minimum data coverage and quality
criteria are included. Data preparation and validation procedures,
including outlier detection, consistency checks, and expert review,
are applied systematically (Section 3). Confidence levels and
transparent documentation are used to communicate data
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limitations and gaps in index outputs. Despite these measures, a
remaining limitation is the continued dependence on international
datasets with different update cycles. This constraint is explicitly
acknowledged through the transparent presentation of yearly
database updates, highlighting where significant data divergence
and gaps exist for specific indicators and countries.

Comparability and aggregation:

Cross-country comparability and aggregation present inherent
challenges in composite index construction. Differences in
country structure, scale, and development pathways can
complicate direct comparison, while normalization, weighting,

and aggregation choices influence composite scores and rankings.
The Green Growth Index addresses these challenges through
consistent normalization and aggregation rules applied across

all Index editions, combined with robustness checks and
sensitivity analysis (Section 3). Peer-group validation and
comparative diagnostics are used to assess whether observed
patterns are analytically plausible within structurally similar
groups. Geometric aggregation is applied to limit full
compensability across dimensions and reduce the risk that

strong performance in one area masks weaknesses in others.

A remaining limitation is the interpretation of small score or rank
differences, particularly among countries with similar performance
profiles. Rankings are therefore treated as secondary analytical
outputs and should be interpreted alongside score distributions,
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confidence levels, and contextual analysis that are provided in the
technical report.

Interpretation and use of results:

Another key challenge is the risk of over-interpreting

index scores, rankings, and pathways, or treating them as
precise measures or policy prescriptions. Composite indices
necessarily simplify complex realities and cannot capture all
dimensions of national circumstances or policy contexts.

This challenge is addressed through design-stage interpretation
and participatory validation (Section 4.1), which support
contextual understanding of results, and through explicit
principles for responsible use articulated in Section 4.3.
Graphical diagnostics, narrative analysis, and structured
interpretation workshops further support appropriate use of
results across global, regional, and national applications. The
reliance on user judgment and contextual knowledge is
therefore central to interpreting the results. Analytical outputs
cannot substitute for sectoral analysis, qualitative assessment,
or policy deliberation, and their responsible use depends on
informed interpretation by users. Hence, the interpretation of
Index scores by national experts with in-depth knowledge of
national conditions and policy contexts is a critical part of
developing national Green Growth Index applications, ensuring
that analytical results meaningfully inform policy dialogue and
planning processes.

Forward-looking analysis and pathways:

The introduction of forward-looking pathways analysis under
the Green Growth Index 2.0 brings additional analytical
challenges related to uncertainty and sensitivity to assumptions.
Pathways are derived from observed performance dynamics
and structural relationships and are influenced by data structure,
modelling choices, and historical patterns. These challenges are
addressed by limiting pathways analysis to the global level,
where data availability and comparability are strongest, and by
explicitly framing pathways as indicative and non-prescriptive
(Section 4.3). Validation of growth dynamics through smoothing,
peer-relative comparison, and expert review further supports
analytical robustness (Section 3). A remaining limitation is the
sensitivity of pathways to underlying assumptions and data
structures, underscoring the need for cautious interpretation
and complementary qualitative analysis. Any future extension

of pathways analysis at the regional and national levels will
require careful consideration of analytical readiness and
stakeholder demand.

Institutional and capacity constraints:

Finally, the practical interpretation and use of Green Growth
Index results depend on institutional and technical capacity,
which varies across countries and regions. Differences in data
systems, analytical resources, and coordination mechanisms

can affect how results are understood and applied. These
constraints are addressed through national-level applications

and capacity-building processes (Section 4.2.3), including
participatory interpretation workshops, technical training,

and support for indicator frameworks and monitoring systems.
Open access to data, methods, and documentation further
supports transparency and learning.Nonetheless, resource and
institutional constraints may limit sustained analytical use in some
contexts. This reinforces the importance of phased development
of the Index, alignment of indicator choices with national priorities
and institutional realities, and continued capacity building.
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CONCLUSION AND
RECOMMENDATIONS

Framework Scope and Interpretability Across Scales:

This technical guideline sets out the conceptual foundations,
methodological design, and application logic of the Green Growth
Index, with a particular focus on the enhancements introduced in
Green Growth Index 2.0. Building on the framework established
since 2019, the guideline documents how the Index integrates
performance assessment with an extended analysis of green
growth potential and pathways. While performance captures
observed outcomes, potential reflects countries’ relative capacity
and readiness for green growth transition, and pathways provide
an indicative, forward-looking perspective on transition
dynamics. These complementary analytical components
strengthen the Index's relevance for both policy-oriented and
academic applications while remaining grounded in validated
methods, structured stakeholder engagement, and transparent
documentation. The Green Growth Index remains an
indicator-based analytical tool designed to support comparability,
consistency, and analytical rigor across countries and over time.

Across its global, regional, and national applications, the

Green Growth Index demonstrates the value of a multi-level
analytical framework that allows results to be interpreted within
different contexts while maintaining a common conceptual and
methodological foundation. Global benchmarking provides a
consistent reference for comparative assessment and trend
analysis; regional and peer-group applications enable more
context-specific comparisons among countries with shared
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characteristics; and national applications translate these insights
into country-level analytical evidence. These applications
illustrate how a single framework can support differentiated
analysis without compromising coherence or comparability.

Stakeholder Engagement and Analytical Robustness:

A central strength of the Green Growth Index lies in its
multi-stakeholder approach, which integrates diverse forms

of expertise into the design, validation, and interpretation of
the Index. Continuous engagement of international expert
groups, regional institutions, national government experts,
technical partners, and scientific and thematic experts ensures
that the Index reflects both global analytical standards and
country-specific knowledge. This diversity of inputs

enhances conceptual robustness, improves indicator relevance,
and strengthens the credibility of results. By systematically
incorporating expert judgment at key stages of the design cycle,
the Green Growth Index balances analytical rigor with practical
relevance, while maintaining transparency and accountability in
design decisions.

Iterative Design and Methodological Integrity:

The Green Growth Index also benefits from a structured,
iterative design process that provides a clear framework for
integrating data, methods, and expert inputs over time. The

use of defined design stages, validation procedures, and feedback
loops supports consistency across the Index editions and
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applications, while allowing for incremental refinement in
response to new data and analytical insights. This structured
approach reduces ad hoc decision-making, ensures traceability

of methodological choices, and strengthens comparability across
countries and over time. By embedding iteration within a
disciplined design framework, the Green Growth Index can evolve
analytically without compromising stability, coherence, or
methodological integrity.

Finally, the guideline has highlighted that the robustness of the
Green Growth Index depends not only on its methods, but also on
clear analytical boundaries and responsible use. The index results,
rankings, potential assessments, and pathways are designed to
inform analysis and dialogue, not to prescribe policy choices.
Challenges related to data availability, comparability,
interpretation, and forward-looking analysis are explicitly
acknowledged and addressed through validation procedures,
stakeholder engagement, and transparent documentation.
Through this combination of methodological discipline,

inclusive design, and clear safeguards, the Green Growth Index is
positioned as a credible and adaptable analytical framework for
assessing and understanding green growth transitions over time.

Implications for Future Updates of the Index:

The Technical Guideline also provides a foundation for the
ongoing evolution of the Green Growth Index. By anchoring

the framework in stable conceptual pillars and transparent
methodological choices, the Index can be updated as data
availability improves and new analytical priorities emerge, without
compromising comparability across countries or over time. This
modular structure allows for refinement at the indicator level
while preserving the integrity of the overall framework, ensuring
that future iterations remain analytically consistent with earlier
editions. As global and national data systems expand, future
updates may incorporate longer time series, broader coverage

of emerging green-economy dimensions, and more refined
representations of structural change. The validation procedures
and documentation standards outlined in this guideline are
intended to support such updates in a disciplined and transparent
manner, enabling the Index to adapt analytically while maintaining
its role as a stable reference for assessing green growth
transitions.

Guidance for Application and Use

For practitioners and analysts, the Green Growth Index 2.0 is
designed to support interpretation, comparison, and dialogue
rather than to prescribe specific policy actions. Performance,
potential, and pathways should be interpreted jointly, with
careful attention to national context, peer-group dynamics,

and data limitations. National applications can build on the global
framework by aligning indicator selection and benchmarking
approaches with country-specific priorities while retaining
consistency with the Index's underlying structure. The guideline
emphasizes responsible use of results, particularly where
forward-looking analysis is involved. Growth-based indicators
and pathway classifications are intended to inform understanding
of transition dynamics, not to generate forecasts or normative
judgments. When used alongside qualitative evidence,
stakeholder input, and complementary analytical tools, the

Index provides a robust basis for evidence-informed discussion
and peer learning.
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ANNEXES

Annex 1: Evolution of the Indicator Framework of the Green Growth Index (2019-2025)

Efficient and sustainable resource use

technologies per GDP

EE1 Ratio of total primary energy supply to GDP N4 v v v v v v

EE2 | Share of renewable to total final energy consumption v v v v v v v

EE3 | Logistics performance, efficiency in sustainable transport v v v v v

EW1 | Water use efficiency v v v v v v v

EW?2 | Share of freshwater withdrawal to available freshwater v v v v v v v
resources

EW3 | Sustainable fisheries as a proportion of GDP v v v v v

SL1 | Nutrient balance per unit area? v v v v v

SL2 | Share of organic agriculture to total agriculture land area v v v v v v v

SL3 | Share of ruminant livestock population to agricultural area v v v v v

ME1 | Domestic material consumption per unit of GDP v v v v v v v

ME?2 | Total material footprint per capita v v v v v v v

ME3 | Average of food loss to production and food waste to v v v v v
consumption

Natural capital protection

EQ1 | PM2.5 air pollution, mean annual populationweighted v v v v v v v
exposure

EQ2 | DALY rate due to unsafe water sources v v v v v v v

EQ3 | Municipal waste collected per urban population? v

GE1 | Ratio of CO, emissions to population, including v v v v v v v
AFOLU

GE2 | Ratio of nonCO, (CH,, N20, and Fgas) emissions to v v v v v v v
population, excluding AFOLU

GE3 | Ratio of nonCO: (CHa, N20, and Fgas) emissions in v v v v v v v
agriculture to population

BE1 | Average proportion of Key Biodiversity Areas covered by v v v v v v v
protected areas

BE2 | Share of forest area to total land area v v v v v v v

BE3 | Aboveground biomass in forest? v v v v v v

CV1 | Red List Index v v v v v v v

CV2 | Tourism and recreation in coastal and marine areas v v v v v v v

CV3 | Share of terrestrial and marine protected areas to total v v v v v v v
territorial areas

Green Economic Opportunities

GV1 Public Investments in Renewable Energy* v

GV2 Environmental Protection Expenditures® v

GV3 | Total amount of funding to promote environmentally sound v v v

greengrowthindex.gggi.org
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GT1 | Share of export of environmental goods to total export v v v v v v v

GT2 | CO2 emissions embedded in trade v v v

GT3 | Water virtual trade flows v v v

GJ1 | Share of green manufacturing employment in total v v v v v v v
manufacturing employment

GJ2 | Ratio of renewable energy employment to renewable v v v
energy production

GJ3 Employment in water and waste collection, treatment and v
disposal activities, and materials recovery?®

GN1 | Development of environmentrelated technologies, share of v
patents’

GN2 | Universityindustry collaboration in Research & v v v
Development

GN3 Installed renewable energygenerating capacity v v v

Social Inclusion

AB1 | Population with access to basic services, i.e., water, v v v v v v v
sanitation, and electricity

AB2 | Prevalence of undernourishment? v v v v v

AB3 Proportion of population with primary reliance on clean v

fuels and technology?

GB1 | Proportion of seats held by women in national parliaments v v v v v v v

GB2 | Gender ratio of an account at a financial institution or v v v v v v v
mobilemoneyservice provider

GB3 | Getting paid, covering laws and regulations for equal v v v v v v v
gender pay

SE1 | Inequality in income based on Palma ratio? v v v v v v

SE2 | Population with access to basic services by urban/rural, ie., | v v v v v v
electricity

SE3 Share of youth (aged 1524 years) not in education, v v

employment, or training

Y RN
A RN
Y RN
Y RS
R RN

<

SP1 Proportion of population above statutory pensionable v
age receiving pension

<
<
<
<
<
<

SP2 Universal health coverage (UHC) service coverage v
SP3 Proportion of urban population living in slums v v N4 v v

<
<

Notes: *The table lists the green growth indicators that were used in the 2025 Edition of the Green Growth Index.

The previous indicator was the average soil organic carbon content, a proxy variable used from 2019 to 2020.

?The previous indicator was municipal solid waste (MSW) generation per capita, a proxy variable used from 2019 to 2024.

SThe previous indicator was the soil biodiversity potential level of diversity living in soils, a proxy variable used in 2019.

“The previous indicator was adjusted net savings minus natural resources and pollution damages, a proxy variable used from 2019 to 2024.

*The previous indicator was the degree of integrated water resources management implementation, financing, used from 2023 to 2024.

It was replaced due to insufficient data.

¢The previous indicator was the employed population below international poverty line, a proxy variable used from 2023 to 2024.

“The previous indicator was 5-year rolling average, patents on environment technologies, used from 2019 to 2024.

It was replaced with a similar indicator with a better database.

8The previous indicator was population with access to electricity and clean fuels/technology, used from 2019 to 2020.

It was combined with AB1 to add an indicator of access to food.

“The previous indicator was universal access to sustainable transport, a proxy variable used from 2019 to 2021, and the proportion of the population with
convenient access to public transport from 2022 to 2024. The latter was replaced due to insufficient data.

The previous indicator was inequality in income based on Atkinson, used from 2019 to 2020. It was replaced with Palma ratio, which is a better indicator
for income inequality.
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Annex 2: lllustration of divergences in databases for selected indicators and countries

The raw data for all indicators for the 2023 and 2024 Green Growth Index were compared to identify any divergences that could affect
the scores. Generally, there are differences in the data reported in online databases from year to year. The diagrams below show indicators
with significant divergences between databases for selected countries. In the 2024 Edition of the Green Growth Index, 23 indicators out of
48 represent data divergence for some countries. The data sources for the indicators were the same, except for AB3 and GT1 for the 2023
and 2024 Green Growth Index.
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SL3: Share of ruminant livestock population to agricultural area (Livestock units per hectare)
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Annex 4 Example of an online survey questionnaire used for expert engagement and consultation

obal
reen f:-,'i[(_';wth
Institute

Kenya National Green Growth Index
Welcome to the online survey!

Thank you for your interest in supporting the development of the MNational Green Growth
Index for Kenya. The Global Green Growth Institute (GGGI) Is providing support to the
Govemment of Kenya through a collaborative project to benchmark the country’s green
growth performance and establish its readiness to transition to a green economy growth
model using GGGI's Green Growth Performance Measurement (GGPM) Framework. The

project outputs will provide the baseline knowledge for greening national d pment
frameworks to guide identifications of green project pipelines.

You are one of the experts who will support the selection of the indicators for the Index.
This survey aims to get your initial assessment of the indicators that can be included in
developing the National Green Growth Index. The same sets of indicators will be presented
and discussed during the first participatory workshop on August 29-30, 2023. Your
participation in this survey will help you become familiar with the indicators and prepare
you to discuss with other experts on the policy relevance of each indicator. We thus
encourage you to complete this survey before the workshop.

The survey will take about 45 minutes to complete! If you are unable to answer all
questions, you will be able to go back to this form and retrieve your previous answers. To
do so, you will have to follow the step below.

IMPORTANT:

This Google form has been created for you and will be accessible anytime with the e-mall
address you will provide below. If you would like to go back and continue or review your
answers al a later time, copy or book mark the web address (URL) of your google form.
Your responses are saved only on this address. If possible, use Mozilla Firefox to complete
the survey because it works best on this browser.

The selection of indicators is based on the framework of GGGI's Green Growth Index which
consists of four dimensions including efficient and sustainable resource use (ESRU), natural
capital protection (NCP), green economic opportunities (GEQ), and social inclusion (S1).
Each dimension has four indicator categories as shown in Figure 1. You will find information
on the application of this framework for the Global Green Growth Index in this link: https://
greengrowthindex.aggi.org/

To develop the National Green Growth Index for Kenya, policy relevant indicators for the
different indicator categories will be selected by the experts. To facilitate the selection,
GGGl identified initial list of indicators from the Global Green Growth Index, Sustainable
Development Goals and Kenya Policy documents.

In this survey, experts are kindly requested to rate five indicators for each indicator category.
Should you rate an indicator "Very low”" or "Not relevant’, you will be asked (1) to explain the
reason for this rating and (2) to suggest an altenative indicator, which you think would be
more policy relevant for Kenya. Few alternative indicators will be provided to you, but you
can also suggest a new one.

You will find the description of the initial list of indicators in this link:
Initial list of indicators (Kenya)

EE1: rate the indicator on energy efficiency

Please rate the policy relevance of the first indicator for efficient and sustainable energy
below. Should you rate it "Very low” or "Mot relevant’, please (i) explain the reason for this
rating and (ii) suggest an alternative indicator in the next page.

EE1. Ratio of total primary energy supply to GDP, or energy intensity level of *
primary energy [UNSTATS, IEA] (2000-2020)

Definition: Energy intensity is the energy provided to the economy to create a unit of
economic output.

(O VeryHigh
(O High
Moderate
Low

Very Low

OO0OQ0O0

Not relevant

Kindly provide a reason for saying that the indicator has "Very low" or "Not *
relevant” rating

Your answer

Since you have answered “Very low" or "Not relevant”, kindly provide an indicator  *
1o replace it

O Energy intensity of the industry sector [World Bank, IEA] (1960-2021)
O Number of energy efficient technology developed (To check for local data)

Number of energy efficient and conservation programmes implemented (To check
for local data)

data)

O Number of companies participating in energy efficiency initiatives (To check for local
() other:

In cases where the indicator you selected have "No data” or "To check for local ~ *
data", do you know the responsible institution/ source that is publishing the data?

O Yes
O No

greengrowthindex.gggi.org
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Annex 5 Examples of real-time structured polling on experts’ analysis of index scores

i Mentimater

Which of the four green growth dimensions offers the best opportunity for Kenya to further improve its
green growth performance?

20

Efficient and Sustainoble Natural Capitol Protection Green Economic Oppartunities Social Inclusion

Resource Use

=]
&
o Mentimater
ESRU (final): Which of the four ESRU pillars offers the best opportunity for Kenya to further
improve its green growth performance?
12
8
1
0

Efficient and sustainable energy Efficient and sustainable watar Sustoinoble land use (SL) Material use efficlency and woste

{EE} usa (EW) (ME)
@
a

o Mentimater
NCP (final): Which of the four NCP pillars offers the best opportunity for Kenya to further improve
its green growth performance?
"
2
_ 0
Environmental quality (EQ) Greenhousa gas emission Biodiversity and ecasystem Cultural and social value (CV)
reduction (GE) pratection (BE)

=]
&
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i Mentimater

GEO (final): Which of the four GEO pillars offers the best opportunity for Kenya to further improve
its green growth performance?

17

1 2
0 =—————
Green investment (GV) Green trade (GT) Green employment (GJ) Green innovation (GN)

-]
&
o Mentimater
Sl (final): Which of the four Sl pillars offers the best opportunity for Kenya to further improve its
green growth performance?
17
3
1
R

Access to basic services ond Gender balance (GB) Social equity (SE) Sociol protection (SP)

resources (AB)
@
a
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