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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 foundaঞons and core structure 
established in the 2019 Green Growth Index Technical Report, 
the Index retains its four-dimensional framework while extending 
its analyঞcal scope beyond level-based performance measurement. 
Green Growth Index 2.0 introduces a complementary assessment 
of green growth potenঞal to capture recent transiঞon momentum, 
and integrates performance and potenঞal into a pathway-based 
framework that characterizes pa�erns of green growth transiঞon 
across countries. This Technical Guideline documents the concepts, 
data structures, and analyঞcal methods underpinning these 
developments, with an emphasis on transparency, comparability, 
and methodological coherence. It details the preparaঞon and 
validaঞon of indicator databases, normalizaঞon and aggregaঞon 
procedures, robustness and sensiঞvity analyses, and expert 
validaঞon processes applied consistently across performance, 
potenঞal, and pathway components.  

The guideline is designed as a technical reference to 
support replicaঞon, adaptaঞon, and responsible 
applicaঞon of the Green Growth Index at global, 
regional, and naঞonal 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 Crst 
publicaঞon of the Green Growth Index, ensuring conঞnuity and 
comparability across successive applicaঞons of the Index. A clear 
conceptual disঞncঞon is maintained between green growth 
performance, which measures levels of achievement relaঞve to 
sustainability benchmarks, and green growth potenঞal, which 
reYects recent transiঞon momentum derived from growth-rate 
dynamics. This disঞncঞon responds to empirical evidence that 
countries with similar performance levels may exhibit markedly 
di@erent pa�erns of recent progress. Green growth pathways are 
introduced as an integraঞve lens that combines performance and 
potenঞal to characterize transiঞon dynamics in a structured and 
interpretable manner, without implying scenario-oriented 
predicঞon or policy prescripঞon. 

The measurement of green growth performance 
provides a systemaঞc assessment of countries’ levels 
of achievement 
across the four dimensions of green growth (i.e., eLcient and 
sustainable resource use, natural capital protecঞon, green economic 
opportuniঞes, and social inclusion), building on the indicator 
framework established in earlier ediঞons of the Index. Performance 
indicators reYect outcomes relaঞve to sustainability benchmarks 
or normaঞve reference values and are normalized using 
distance-to-target methods to ensure interpretability and 
cross-country comparability. Aggregaঞon follows a transparent 
and consistent structure across pillars and dimensions, preserving 
balance across themaঞc areas while limiঞng undue inYuence 
from individual indicators. Parঞcular a�enঞon is paid to data 
preparaঞon, indicator direcঞonality (i.e., posiঞve or negaঞve 

relaঞonship with green growth), and handling missing or extreme 
values to ensure the robust of the results. Performance scores 
are subject to robustness checks and validaঞon procedures, 
including sensiঞvity 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 interpreঞng transiঞon 
dynamics and growth potenঞal. 

The assessment of green growth potenঞal
extends the Index beyond level-based 
measurement by capturing recent transiঞon 
momentum through growth-rate analysis. 
Potenঞal indicators are derived from ঞme-series data on green 
growth performance indicators and reYect 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 
volaঞlity inherent in growth-based measures. Potenঞal scores 
are normalized using peer-group benchmarking (i.e., income 
groups) rather than global reference values (i.e., sustainability 
targets), reYecঞng the relaঞve and context-dependent nature 
of transiঞon momentum. Aggregaঞon procedures mirror those 
applied to performance indicators to maintain internal consistency. 
Validaঞon focuses on the plausibility, coherence, and 
interpretability of growth dynamics across peers and over ঞme, 
supported by expert judgement and graphical analysis. The 
potenঞal index complements performance assessment by 
providing a comparaঞve representaঞon of recent green growth 
dynamics. 

Green growth pathways provide an integraঞve 
analyঞcal framework for jointly interpreঞng green 
growth performance and potenঞal. 
By posiঞoning countries within a two-dimensional 
performance–potenঞal space, pathways characterize disঞnct 
pa�erns of transiঞon dynamics that reYect the interacঞon 
between current achievement levels and recent momentum. 
Four quadrant-based pathways are idenঞCed: (A) Leaders in 
Moঞon, (B) Achievers Losing Momentum, (C) Emerging Improvers, 
and (D) Slow Movers. Pathways are deCned using consistent 
classiCcaঞon rules and interpreted as descripঞve, relaঞve 
pa�erns rather than predicঞve dynamics. Analysis of 
pathway dynamics over ঞme highlights the “non-linear and 
reversible” nature of green growth transiঞons and supports 
peer-based learning and structured interpretaঞon of 
heterogeneity across countries. This reYects the reality that 
green growth transiঞons can accelerate, stall, or reverse over 
ঞme, depending on policy choices, external condiঞons, and 
structural contexts, rather than following a Cxed or linear 
progression. The policy relevance of pathways lies in framing 
dialogue around transiঞon momentum and structural constraints, 
without prescribing policy acঞons or implying causal relaঞonships. 

Stakeholder parঞcipaঞon is embedded throughout 
the design, validaঞon, and interpretaঞon of the Green 
Growth Index. 
Engagement is treated as a core design requirement rather than a 

Execuঞve Summary

communicaঞon add-on, ensuring that the Index reYects policy 
relevance, technical credibility, and contextual knowledge while 
maintaining analyঞcal rigor and comparability. A structured and 
iteraঞve engagement process is applied to conceptual framing, 
indicator screening, data and methods validaঞon, and design-stage 
interpretaঞon of results, with clearly deCned roles for 
internaঞonal expert groups, regional insঞtuঞons, naঞonal
government experts, technical partners, and scienঞCc and themaঞc 
experts. This engagement framework supports the applicaঞon 
of the Index at global, regional, and naঞonal levels, including 
benchmarking, trend analysis, country planning frameworks, 
academic research, and evidence-based dialogue. Regional 
and peer-group applicaঞons translate global insights into more 
context-speciCc comparisons, while naঞonal applicaঞons emphasize 
parঞcipatory analysis and capacity building to inform green growth 
strategies and planning processes. Across all applicaঞon levels, 
clear analyঞcal boundaries and principles for responsible use are 
emphasized, clarifying what the Index can and cannot be used for 
and helping users avoid over-interpretaঞon of results beyond their 
analyঞcal scope. 

The Green Growth Index addresses analyঞcal 
challenges inherent to composite indices and 
cross-country assessment. 
Key challenges relate to data availability and quality, cross-country 
comparability, aggregaঞon and weighঞng choices, interpretaঞon of 
results, and the use of forward-looking analysis. These challenges 
are addressed through indicator screening, data validaঞon, 
robustness checks, and structured stakeholder engagement 
embedded throughout the design and applicaঞon of the Index. 
At the same ঞme, limitaঞons remain, parঞcularly those related to 
uneven data coverage and di@erences in insঞtuঞonal and analyঞcal 
capacity across countries. To address these constraints, the Index is 
developed in close collaboraঞon with technical partners and data 
specialists to improve global and naঞonal databases, and capacity 
building is treated as an integral component of naঞonal applicaঞons. 
By clearly idenঞfying both challenges and miঞgaঞon measures, 
the Index strengthens transparency, analyঞcal 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 analyঞcal framework for assessing green 
growth performance and dynamics across countries 

and over ঞme. 
Through conঞnuous reCnement of its conceptual framework, 
methods, and data foundaঞons, the Index has evolved to enhance 
its relevance for policy-oriented and academic analysis. The 
integraঞon of performance assessment with complementary 
analysis of potenঞal and pathways under Green Growth Index 2.0 
strengthens comparaঞve assessment, structured interpretaঞon, 
and mulঞ-sectoral dialogue, while maintaining methodological 
consistency. The structured design process and mulঞ-stakeholder 
engagement underpin the Index’s credibility and policy relevance. 
Conঞnued collaboraঞon with technical partners, data specialists, 
and naঞonal insঞtuঞons, together with sustained capacity building, 
will be essenঞal to further improve data quality, analyঞcal 
robustness, and e@ecঞve use of the Green Growth Index 
across global, regional, and naঞonal applicaঞons.
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Introducঞon

Chapter 3 

describes the data and methods applied to construct  the 
Index. It covers data sources and preparaঞon, 
measurement of green growth performance, assessment 
of green growth potenঞal, characterizaঞon of green 
growth pathways, and the associated procedures for 
transformaঞon, normalizaঞon, aggregaঞon, and validaঞon.

guidance to support transparent applicaঞon, replicaঞon, 
and adaptaঞon of the Green Growth Index 2.0 at global, regional, 
and naঞonal 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 foundaঞons documented in the 2019 Green 
Growth Index Technical Report and reYects reCnements 
introduced through successive applicaঞons 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 naঞonal contexts, generaঞng pracঞcal experience 
that informed further methodological development. In parঞcular, 
this guideline responds to the need to complement the 
assessment of green growth performance with addiঞonal 
analyঞcal elements that capture recent progress and di@erences 
in the pace of green growth transiঞons. The guideline is 
intended to support transparent and consistent implementaঞon 
of the Green Growth Index 2.0 by clearly documenঞng the 
underlying concepts, indicator structures, data preparaঞon 
steps, and analyঞcal methods. It is designed for analysts, 
researchers, and policy pracঞঞoners involved in producing 
global, regional, or naঞonal Green Growth Indices, as well as 
for by users seeking to understand the Index’s methodological 
basis. Consistent with its technical orientaঞon, the guideline 
focuses on methods and procedures rather than interpretaঞon 
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 operaঞonalize the Green Growth Index 2.0. This includes 
the four-dimensional green growth framework, principles for 
indicator selecঞon and classiCcaঞon, data sources and preparaঞon, 
and methods for measuring green growth performance, assessing 
green growth potenঞal, and characterizing green growth 
pathways. The guideline also documents the normalizaঞon, 
benchmarking, aggregaঞon, and validaঞon procedures applied 
to ensure comparability and methodological soundness across 
countries and over ঞme. The methods described apply to the 
Global Green Growth Index, regional assessments, and naঞonal 
Green Growth Indices, and are Yexible to accommodate 
di@erences in data availability while preserving consistency with 
the core framework. At the same ঞme, the guideline explicitly 
deCnes its limits. It does not provide detailed indicator metadata, 
country-level analysis, policy recommendaঞons, or 
forward-looking projecঞons. These elements are addressed 
in a complementary summary report2, metadata report,3 and 

online dashboard (h�ps://greengrowthindex.gggi.org/). By 
delineaঞng its scope in this way, the guideline serves as a 
technical reference that supports replicaঞon, adaptaঞon, and 
further development of the Green Growth Index 2.0, while 
maintaining conঞnuity with the methodological principles 
established in earlier work by the GGGI and its internaঞonal 
partners. Since its iniঞal publicaঞon, the Green Growth Index 
has been applied and reviewed in collaboraঞon with an 
expanding set of internaঞonal and naঞonal partners, contribuঞng 
to methodological reCnement through diverse applicaঞon contexts.

1.3. Structure of the Report

This Technical Guideline is structured to guide the reader through 
the conceptual foundaঞons, methodological components, and 
applicaঞons of the Green Growth Index 2.0 in a logical, sequenঞal 
manner. The report’s structure reYects the analyঞcal steps required 
to design, implement, validate, and apply the Index in a transparent 
and consistent manner. It begins with conceptual clariCcaঞon and 
progresses through data preparaঞon and measurement, before 
addressing stakeholder parঞcipaঞon, applicaঞons, challenges, and 
conclusions. This structure allows readers to engage selecঞvely 
with secঞons most relevant to their analyঞcal or policy needs, 
while maintaining a coherent narraঞve across chapters.

Following this introductory chapter, 

Chapter 2 

presents the analyঞcal frameworks underpinning the 
Green Growth Index, including the conceptual framework 
that deCnes green growth and the methodological 
framework for operaঞonalizing it through dimensions, 
pillars, and indicators.

Chapter 4 

focuses on stakeholder parঞcipaঞon and policy 
applicaঞons. It documents the principles and processes 
guiding stakeholder engagement in the design and 
interpretaঞon of the Index. It explains how the Green 
Growth Index is applied at global, regional, and naঞonal 
levels, including the extended potenঞal and pathways 
analysis introduced under Green Growth Index 2.0.

Chapter 5 
discusses key challenges and limitaঞons associated with 
composite index construcঞon and cross-country 
assessment, and outlines measures to address them 
through methodological design, validaঞon, data 
improvement, and capacity building.

Chapter 6 

concludes the guideline by synthesizing the main 
methodological insights and highlighঞng consideraঞons for 
the conঞnued reCnement and responsible applicaঞon of 
the Green Growth Index across di@erent contexts.

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

INTRODUCTION
1.1. History

Introducঞon

The Green Growth Index was developed by the Global 
GreenGrowth Insঞtute (GGGI) to provide a systemaঞc and 
policy-relevant tool for measuring countries’ progress toward 
green, inclusive, and resilient development. The iniঞal conceptual 
and methodological frameworks of the Index were established 
through a mulঞ-year consultaঞve process between 2016 and 
2019, involving internaঞonal experts, regional stakeholders, and 
naঞonal pracঞঞoners. This process culminated in the publicaঞon 
of the Green Growth Index Technical Report in 2019,1 which 
documented the concepts, indicator framework, and methods 
underpinning the Global Green Growth Index and its applicaঞons 
at global and naঞonal levels. The original Green Growth Index 
was framed around four interlinked dimensions, including eLcient 
and sustainable resource use, natural capital protecঞon, green 
economic opportuniঞes, and social inclusion, reYecঞng GGGI’s 
deCniঞon of green growth as a development pathway that 
delivers economic growth while maintaining environmental 
sustainability and social inclusiveness. These dimensions were 
peraঞonalized using a structured set of indicators selected on 
the basis of scienঞCc evidence, expert judgment, and policy 
relevance. The indicators were benchmarked against internaঞonally 
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 

annual Global Green Growth Index and to develop naঞonal 
Green Growth Indices. Over this period, repeated applicaঞons 
of the Index supported the assessment of countries’ relaঞve 
performance and their distance to sustainability targets, as well 
as cross-country comparison and policy dialogue. At the same 
ঞme, pracঞcal applicaঞon revealed limitaঞons inherent in a 
performance-only approach, parঞcularly in its ability to capture 
recent progress, emerging momentum, and di@erences in the 
pace of green growth transiঞons. In response to these observaঞons, 
and building on the experience gained through successive 
applicaঞons, GGGI developed the Green Growth Index 2.0. 
Introduced and applied for the 2025 ediঞon of the Global 
Green Growth Index, this updated framework retains the original 
four-dimensional structure to ensure conঞnuity and comparability 
over ঞme. At the same ঞme, it extends the analyঞcal scope of 
the Index by complemenঞng performance measurement with an 
assessment of green growth potenঞal based on recent growth 
trends in indicators, and by explicitly characterizing green 
growth pathways that link current performance to transiঞon 
momentum.

This Technical Guideline updates the methodological 
documentaঞon presented in the 2019 Green Growth Index 
Technical Report by describing the concepts, data structures, 
and analyঞcal methods underpinning Green Growth Index 
2.0. It reYects the evoluঞon of the Index in response to 
empirical applicaঞon and methodological reCnement, while 
maintaining consistency with the foundaঞonal principles that 
have guided the Green Growth Index since its incepঞon. In line 
with its technical purpose, the guideline does not present 
country results or rankings, but instead provides methodological 

1
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ANALYTIC FRAMEWORKS
This chapter presents the analyঞcal frameworks that underpin 
the design and implementaঞon of the Green Growth Index. It 
clariCes the conceptual foundaঞons of green growth and outlines 
the methods for translaঞng this concept into a structured 
framework of dimensions, pillars, and indicators. The chapter 
establishes the analyঞcal logic that guides indicator selecঞon, 
aggregaঞon, and interpretaঞon, and provides the basis for 
consistent measurement across countries and over ঞme. By 
deCning the conceptual, indicator, and methodological 
underpinnings of the Index, the chapter sets the groundwork 
for the data preparaঞon, measurement, and validaঞon 
procedures described in Chapter 3.

Green Growth Index 2.0 is grounded in GGGI’s deCniঞon 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 polluঞon, maintain healthy 
and producঞve ecosystems, create green jobs, reduce poverty, and 
enhance social inclusion.4 This deCniঞon reYects the understanding 
that economic, environmental, and social objecঞves are not 
compeঞng goals, but mutually reinforcing elements of sustainable 
development. Within the Green Growth Index, green growth is 
therefore treated as a mulঞdimensional concept that integrates 
economic performance with environmental sustainability, social 

2.1. Conceptual Framework

inclusion, and resilience to long-term risks and shocks.
The conceptual framework of the Green Growth Index is 
structured around four closely interlinked dimensions: eLcient 
and sustainable resource use, natural capital protecঞon, green 
economic opportuniঞes, and social inclusion (Figure 1). These 
dimensions provide a comprehensive representaঞon of the 
key pillars for assessing green growth across countries and 
over ঞme. ELcient and sustainable resource use captures the 
management of energy, water, land, and materials to support 
long-term producঞvity. Natural capital protecঞon reYects the 
conservaঞon and sustainable use of ecosystems and biodiversity. 
Green economic opportuniঞes focus on investment, innovaঞon, 
employment, and trade associated with green sectors. Social 
inclusion addresses access to basic services, equity, gender 
balance, and social protecঞon. 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, highlighঞng 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 conঞnuity 
ensures comparability of results over ঞme and across successive 
applicaঞons of the Index at global, regional, and naঞonal levels. 
By preserving the same core dimensions and conceptual logic, the 
Index allows users to track progress consistently while incorporaঞng 
methodological reCnements in measurement and analysis. This 
conঞnuity also supports the applicaঞon of the framework in 
regional and naঞonal contexts by maintaining alignment with the 

Analyঞcal Frameworks

2

Analyঞcal Frameworks

2.2. Indicator Framework 

The indicator framework of the Green Growth Index 2.0 
provides the operaঞonal bridge between the conceptual 
framework described in Secঞon 2.1 and the analyঞcal methods 
presented in Secঞon 2.3. While the conceptual framework 
deCnes what is meant by green growth, the indicator framework 
speciCes 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 
foundaঞons of green growth and its empirical representaঞon. 
The four dimensions deCned in the conceptual framework 
represent the The four dimensions deCned in the conceptual 
framework represent the main components of green growth, 
while pillars serve as themaঞc groupings that organize related 
indicators within each dimension (Figure 1). This hierarchical 
structure ensures that the mulঞdimensional nature of green 
growth is preserved as it moves from conceptual deCniঞon 
to measurement. By structuring indicators in this way, the 

framework supports systemaঞc aggregaঞon of informaঞon, 
providing a clear foundaঞon for subsequent analyঞcal steps.

Indicators included in the Green Growth Index are selected 
based on clearly deCned criteria to ensure their relevance, 
comparability, and applicability across countries and over ঞme. 
Selecঞon is guided by conceptual alignment with the green 
growth framework, relevance to the Sustainable Development 
Goals (SDGs), and responsiveness to prioriঞes idenঞCed by GGGI 
Member Countries and Partners. Indicators are further required 
to support internaঞonal comparison by covering a broad set of 
countries, including developing and least developed countries, 
and to allow performance benchmarking against established 
sustainability targets. Pracঞcal consideraঞons play a central 
role in the selecঞon process, including the availability of 
publicly accessible online data sources and suLcient ঞme-series 
coverage from 2010 onward. Final indicator selecঞon is validated 
through expert review and approval by the Green Growth 
Index internaঞonal expert group, ensuring that the indicator 
set collecঞvely and coherently reYects the mulঞple dimensions 
of green growth.

Expert consultaঞon plays an important role in selecঞng and 
validaঞng the indicators used in the Green Growth Index. 
Throughout the development and reCnement of the indicator 
framework, internaঞonal experts, sector specialists, and naঞonal 
pracঞঞoners have been engaged to review the conceptual 
relevance, technical soundness, and pracঞcal applicability of 
proposed indicators. These consultaঞons help ensure that 
indicators remain meaningful across diverse development 
contexts and policy environments and adequately reYect 
evolving prioriঞes related to green growth. Expert input is
 also used to idenঞfy gaps, overlaps, and potenঞal improvements 
in the indicator framework, contribuঞng to its iteraঞve reCnement 
over ঞme. While quanঞtaঞve criteria such as data availability 
and consistency remain essenঞal, expert judgment provides 

Figure 1. Conceptual Framework of the Green Growth Index

global structure, enabling cross-country comparison while allowing 
indicators to be adapted to regional and naঞonal circumstances.
Within the Green Growth Index, the conceptual framework serves 
several essenঞal funcঞons. It provides the basis for selecঞng and 
organizing indicators in a coherent and policy-relevant manner, 
ensuring that measurement reYects the mulঞdimensional nature of 
green growth. It also structures the interpretaঞon of results by 
clarifying how di@erent aspects of green growth relate to one 
another within an integrated system. Finally, the framework ensures 
coherence across global, regional, and naঞonal applicaঞons of the 
Index by providing a standard conceptual reference that underpins 
all analyঞcal components. In this way, the conceptual framework 
provides the foundaঞon for the methodological and indicator 
frameworks of Green Growth Index 2.0.
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2.3. Methodological Framework 

Building on the indicator framework described in the preceding 
secঞon, the methodological framework of the Green Growth 
Index 2.0 deCnes how indicators are used analyঞcally to measure, 
compare, and interpret green growth across countries and 
over ঞme. While the indicator framework speciCes the structure 
and content of the indicators included in the Index, the 
methodological framework establishes the analyঞcal steps 
through which these indicators are combined and interpreted 
systemaঞcally and transparently. The methodological framework 
is designed to ensure that indicators represenঞng di@erent 
dimensions and pillars of green growth are integrated 
coherently, enabling the consistent assessment of broad policy 
objecঞves related to economic growth, environmental 
sustainability, social inclusion, and resilience. By clearly deCning 
the relaঞonships between indicators and analyঞcal processes, 
the framework supports aggregaঞon and disaggregaঞon of 
results at di@erent 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 
applicaঞon over ঞme. Green Growth Index 2.0 comprises three 
interrelated analyঞcal components: green growth performance, 
green growth potenঞal, and green growth pathways, as deCned 
in Box 2.1. Green growth performance assesses the current 
level of achievement of countries relaঞve to sustainability 
benchmarks across the four dimensions of the Index (Figure 1). 
Green growth potenঞal 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 potenঞal by jointly 
considering levels of achievement and recent progress, thereby 
characterizing pa�erns of green growth transiঞon across 
countries. Together, these three components provide a more 
comprehensive analyঞcal perspecঞve, allowing the Index to 
reYect both current status and transiঞon dynamics. The 
combined use of these components enables di@erenঞaঞon 
between countries that have achieved high levels of performance, 

those that are progressing rapidly from lower starঞng points, 
and those facing persistent challenges in both aspects. The 
interlinkages among performance, potenঞal, 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 conঞnuity and 
comparability across successive applicaঞons of the Index. The 
methods used to measure green growth performance remain 
consistent with earlier ediঞons, preserving the established 
structure of dimensions, pillars, and indicators. The introducঞon 
of green growth potenঞal and pathways extends the analyঞcal 
scope rather than changing the underlying conceptual 
framework. These addiঞonal components respond to insights 
gained through repeated applicaঞon of the Index between 
2019 and 2024, parঞcularly the need to capture di@erences in 
the pace and direcঞon of progress toward sustainability goals. 
Experience from global and naঞonal applicaঞons demonstrated 
that countries with similar performance levels may exhibit markedly 
di@erent pa�erns of recent progress, underscoring the analyঞcal 
value of disঞnguishing between achievement levels and momentum. 
To clarify this disঞncঞon and its methodological implicaঞons, 
Table 1 summarizes the key methodological di@erences between 
the performance and potenঞal components of the Green Growth 
Index, including their analyঞcal objecঞves, reference frames, 
normalizaঞon approaches, and score interpretaঞons. By retaining 
core methodological principles while expanding the analyঞcal 
lens, Green Growth Index 2.0 maintains consistency with 
previous ediঞons while enhancing its relevance for policy 
analysis.

The methods are designed to support the applicaঞon of the 
Green Growth Index 2.0 at mulঞple levels, including global 
assessments, regional analyses, and naঞonal Green Growth 
Indices. It emphasizes cross-country comparability and consistency 
over ঞme, while allowing for Yexibility in data availability and 
contextual adaptaঞon within a common analyঞcal structure. 
Such Yexibility is parঞcularly important for naঞonal applicaঞons, 
where data coverage and indicator relevance may vary, but 
alignment with the global framework remains essenঞal for 
comparability. The methodological framework also provides a 
clear foundaঞon for the data preparaঞon, measurement, and 
analyঞcal procedures described in Chapter 3, as well as for the 
validaঞon and quality assurance processes discussed in Chapter 4. 
By clearly disঞnguishing between conceptual foundaঞons, 
methodological structure, and empirical implementaঞon, the 
framework supports appropriate interpretaঞon of results by 
analysts, researchers, and policy pracঞঞoners. Consequently, 
the methodological framework ensures that the Green Growth 
Index 2.0 can be applied transparently, interpreted appropriately, 
and further developed consistently.

an addiঞonal layer of validaঞon, strengthening the analyঞcal 
credibility and policy relevance of the Index. Annex 1 presents 
the evoluঞon of the indicator framework in the Global Green 
Growth Index since 2019, highlighঞng how annual expert reviews 
informed the replacement of proxy variables with more relevant 
green growth indicators and the addiঞon of contemporarily 
relevant indicators, such as gender, circular economy, and 
innovaঞon.

The indicator framework is designed to support the consistent 
applicaঞon of the Green Growth Index 2.0 at global, regional, 
and naঞonal levels, while allowing some Yexibility to address data 
constraints. For global assessments, a common set of indicators is 
applied to maximize cross-country comparability. At the naঞonal 
level, adaptaঞons may be necessary to reYect di@erences in data 
availability or country-speciCc contexts, including the use of proxy 
indicators where appropriate. Such adaptaঞons are guided by the 
principle that the core structure of dimensions and pillars should 
be preserved, ensuring that indicators remain analyঞcally 
compaঞble with the methods used to assess green growth 
performance, potenঞal, and pathways. In this way, the indicator 
framework provides the necessary inputs for the methodological 
framework described in the following secঞon, which speciCes 
how indicators are used to construct the analyঞcal components 
of the Green Growth Index 2.0.

Analyঞcal FrameworksAnalyঞcal Frameworks

Figure 2. Methodological Framework for the Green Growth Index 2.0
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Table 1. Key Methodological Di@erences Between Performance and Potenঞal Indices

Aspect Performance Index Potenঞal Index

Analyঞcal objecঞve Assess the current level of achievement relaঞve 
to sustainability benchmarks

Assess recent transiঞon momentum based on growth dynamics

Nature of
assessment

Level-based (staঞc) Growth-based (dynamic)

Primary reference frame Absolute sustainability targets Relaঞve peer-group distribuঞons

Benchmarking basis Normaঞve benchmarks derived from SDGs, 
internaঞonal targets, scienঞCc reference values, 
or top performers

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

Role of peer groups Not applied in normalizaঞon Central to normalizaঞon, growth is evaluated relaঞve to 
structurally similar countries

Normalizaঞon logic Min–max rescaling relaঞve to Cxed lower and/
or upper target bounds

Rescaling relaঞve to peer-group percenঞle bounds

Treatment of extreme 
values

Values exceeding targets are capped to prevent 
scores above the maximum

Growth values outside the deCned percenঞle thresholds are capped to 
limit the inYuence of extreme values

Interpretaঞon of high 
scores

High proximity to sustainability targets Strong relaঞve transiঞon momentum 
compared to peers

Interpretaঞon of low 
scores

Large distance from sustainability targets Weak relaঞve momentum within the peer group

Sensiঞvity to structural 
condiঞons

Directly reYects di@erences in development 
level and 
structural characterisঞcs

Parঞally controls for structural di@erences through peer-group comparison

Temporal interpretaঞon Changes reYect cumulaঞve progress toward 
sustainability

Changes reYect acceleraঞon or deceleraঞon of transiঞon 
momentum

Handling of missing
or non-informaঞve value

Scores not computed if minimum data coverage 
requirements are not met

Neutral midpoint value assigned to avoid 
undue inYuence on aggregated potenঞal score

Scale of normalized scores Bounded absolute scale from 1 to 100 Bounded relaঞve scale from 1 to 100

Role in green growth 

pathways

DeCnes the current posiঞon of countries in the 
green growth transiঞon

DeCnes the direcঞon and speed of transiঞon relaঞve to peers

Analyঞcal Frameworks Analyঞcal Frameworks7 88

Box 2.1. Components of the Green Growth 
Index 2.0

Green growth performance refers to a country’s 
current level of achievement across the 
dimensions and indicators of the Green Growth 
Index, measured relaঞve to deCned sustainabili-
ty benchmarks or targets. It reYects how close a 
country is to achieving desired outcomes in 
eLcient and sustainable resource use, natural 
capital protecঞon, green economic opportuniঞes, 
and social inclusion at a given point in ঞme. 
Performance provides a staঞc assessment of 
progress toward green growth objecঞves and 
enables comparison across countries and over 
ঞme. In the Green Growth Index framework 
applied before 2025, performance serves as the 
basis for assessing current progress toward green 
growth objecঞves.

Green growth potenঞal captures the recent 
pace and direcঞon of change in green growth 
performance, based on observed trends in the 
underlying indicators. It reYects the extent to 
which a country is making progress toward 
sustainability targets, independent of its current 
level of achievement. By focusing on growth 
dynamics rather than performance levels, 
potenঞal provides insight into emerging 
momentum, capacity for improvement, and the 
likelihood of future progress in the green growth 
transiঞon. In Green Growth Index 2.0, green 
growth potenঞal complements performance by 
capturing recent progress and the capacity for 
improvement.

Green growth pathways describe the relaঞonship 
between a country’s current green growth 
performance and its green growth potenঞal. They 
characterize pa�erns of green growth transiঞon 
by jointly considering levels of achievement and 
recent progress, thereby allowing countries to be 
grouped by their stage and direcঞon of transiঞon. 
Green growth pathways support comparaঞve 
analysis and interpretaঞon by highlighঞng 
di@erences in transiঞon dynamics across countries 
and over ঞme. In Green Growth Index 2.0, green 
growth pathways are used to relate and compare 
green growth performance and potenঞal.
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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 analyঞcal methods used to construct the Green 
Growth Index 2.0. While the preceding chapter deCned the 
structure of the Index and the relaঞonships among its analyঞcal 
components, the focus here is on how indicators are prepared, 
processed, and combined in pracঞce to derive measures of 
green growth performance, assess green growth potenঞal, 
and idenঞfy green growth pathways. The methods described 
in this chapter are designed to ensure transparency, consistency, 
and comparability across countries and over ঞme, while 
remaining adaptable to di@erences in data availability and 
quality.

Figure 3 provides an overview of the analyঞcal workYow 
applied in the Green Growth Index 2.0, illustraঞng the main 
steps involved in the construcঞon of performance and potenঞal 
indices and their integraঞon into green growth pathways. The 
Cgure highlights the parallel treatment of performance and 
potenঞal, from data preparaঞon and validaঞon through 
normalizaঞon, aggregaঞon, and robustness checks, as well 
as the point at which these components are combined to 
characterize pa�erns of green growth transiঞon. The Cgure 
is intended to serve as a visual guide to the structure of 
the methods, rather than a detailed descripঞon of individual 
procedures.

The chapter is organized into three secঞons corresponding 
to the three analyঞcal components of the Index. Secঞon 3.1 

DATA AND METHODS

3.1. Performance Measurement

This secঞon describes the measurement of green growth 
performance, represenঞng 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 computaঞonal 
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 secঞon is to document the 
data preparaঞon, normalizaঞon, and aggregaঞon procedures 
applied to construct the performance index, providing the 
groundwork for the extended assessment of potenঞal and
pathways introduced under Green Growth Index 2.0.

describes the methods used to measure green growth 
performance. Secঞon 3.2 presents the approach used to assess 
green growth potenঞal. Secঞon 3.3 explains how performance 
and potenঞal are combined to idenঞfy green growth pathways.

3

3.1.1. Data Preparaঞon 

The preparaঞon of data for the green growth indicators, which 
were idenঞCed based on the selecঞon approach described in 
Secঞon 2.2, is guided by four main consideraঞons: the use of 

publicly available data sources, the harmonizaঞon of ঞme series 
and assurance of internal consistency, the scaling of indicators to 
enable meaningful comparison, and the transparent treatment of 
missing data. Together, these consideraঞons aim to ensure that 
the data used in the Index are comparable across countries and 
over ঞme, analyঞcally sound, and suitable for construcঞng 
measures of green growth performance. The indicators applied in 
the 2025 Global Green Growth Index are presented in Annex 1, 
while detailed informaঞon on indicator deCniঞons, data sources, 
units, coverage, and limitaঞons is provided in the accompanying 
Metadata Report for the 2025 Green Growth Index 2.0.5

First, indicator data are compiled exclusively from publicly available 
internaঞonal 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 
internaঞonally recognized data sets also facilitates consistency 
in indicator deCniঞons 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 ঞme series where possible. This pracঞce 
follows earlier ediঞons of the Index and enables the results to be 
updated regularly without introducing disconঞnuiঞes in the 
underlying data.

Second, data preparaঞon includes procedures to harmonize ঞme 
series and ensure internal consistency across indicators and 
countries. Di@erences in data availability across indicators and 
reporঞng periods are addressed by aligning observaঞons 
to common reference years when feasible and by applying 

Figure 3. Analyঞcal WorkYow of the Green Growth Index 2.0

Data and Methods

predeCned rules to use the closest available data points. 
E@orts are made to preserve the integrity of observed data by 
idenঞfying and checking data points that typographical errors 
may have distorted. Harmonizaঞon also involves ensuring 
consistency in indicator units, deCniঞons, and temporal coverage, 
providing a coherent dataset for subsequent analyঞcal steps.

Third, indicators are scaled where necessary to enable meaningful 
cross-country comparison. Scaling is applied primarily to account 
for di@erences in populaঞon size, economic scale, or land area, 
and to ensure that indicators reYect intensity, eLciency, or relaঞve 
performance rather than absolute levels. Scaling pacঞces follow 
those applied in earlier ediঞons of the Green Growth Index and are 
treated as an integral part of data preparaঞon rather than analyঞcal 
transformaঞon. 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 imputaঞon and maintaining transparency. Where 
indicator data are unavailable for a substanঞal number of 
countries or years, proxy variables may be used to represent the 
underlying concept, provided they meet the indicator selecঞon 
criteria described in Secঞon 2.2. Imputaঞon 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 speciCc applicaঞons if 
minimum coverage thresholds are not met.

GREEN GROWTH PERFORMANCE GREEN GROWTH POTENTIAL

Prepare indicator databases

Validate indicator databases

Normalizaঞon of indicators 

Aggregaঞon at different levels

AI-driven robustness check

Validaঞon of performance Scores

Download databases Align data formats Indicator scaling Impute missing data

Check data outliers Check correlaঞons Review data coverage

Rescalling min-max Benchmarking against targets

Indicators (Arithmeঞc) Pillars (Geometric) Dimensions (Geometric)

Model uncertainty analysis Input data sensiঞvuty

Transform databases into growth rates

Validate growth-rate relaঞve to peers

Normalize growth relaঞve to peers

Aggregaঞon at different levels

AI-driven robustness check

Validaঞon of potenঞal scores

Indicators (Arithmeঞc) Pillars (Geometric) Dimensions (Geometric)

Model parameter uncertainty Input data sensiঞvityAnalysis of explanatory power Analysis of explanatory power

Rescalling min-max Benchmarking against income group

Temporal pa�ern consistency Peer-group anomaly detecঞon

GREEN GROWTH PATHWAYS

Leaders in Moঞon Emerging Improvers Achievers Losing Momentum Slow Movers

Compute log growth Five-year moving average Winsorize growth rates
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Validaঞon of indicator databases is undertaken a[er data 
preparaঞon and before normalizaঞon and aggregaঞon, and 
serves as a dedicated quality-control step in the construcঞon 
of the Green Growth Index. While data preparaঞon focuses 
on compiling, harmonizing, scaling, and impuঞng indicator 
datasets, validaঞon aims to ensure that the prepared data are 
plausible, internally consistent, and suitable for analyঞcal use. 
Validaঞon focuses on idenঞfying potenঞal data errors, including 
outliers, inconsistencies related to correlaঞons, and anomalies 
arising from data limitaঞons, reporঞng di@erences, or processing 
steps. It provides a structured basis for reviewing and, where 
necessary, revising indicator datasets before further analysis.

The Crst step in data validaঞon is to examine indicator 
distribuঞons and idenঞfy potenঞal outliers. For each indicator, 
summary staঞsঞcs and distribuঞonal pa�erns are assessed to 
idenঞfy extreme values or irregular distribuঞons that may indicate 
data issues. Visual inspecঞon and descripঞve analysis are used 
to disঞnguish between values that reYect genuine country-speciCc 
condiঞons and those that may result from reporঞng errors, unit 
inconsistencies, or other anomalies. Outliers are not removed 
automaঞcally; instead, they are reviewed on a case-by-case 
basis to determine whether they should be retained, corrected, 
or excluded. This approach reYects the principle that extreme 
values can contain meaningful informaঞon while ensuring that 
implausible data points do not exert excessive inYuence on 
subsequent analysis. Box 3.1 describes the approach for capping 
outliers.

Data and Methods

3.1.2. Validaঞon of Indicator Databases

Data and Methods11 1212

avoid excessive idenঞCcaঞon of extreme values, 
parঞcularly in indicators with skewed distribuঞons 
or large cross-country variaঞon. While lower 
mulঞpliers are commonly recommended in the 
literature, a higher threshold is used to reduce the 
risk of capping values that reYect understandingly 
extreme but valid country condiঞons.6

IdenঞCcaঞon of outliers does not imply their 
automaঞc exclusion or modiCcaঞon. Potenঞal 
outliers are reviewed on a case-by-case basis to 
determine whether they reYect genuine 
country-speciCc characterisঞcs, data errors, or 
inconsistencies in reporঞng. Where feasible, 
benchmarking against sustainability targets or 
reference values is preferred to staঞsঞcal capping 
(see Secঞon 3.1.3). When benchmarking is not 
applicable and extreme values cannot be corrected 
by data correcঞon, values may be capped at the 
lower or upper fence before to normalizaঞon.  

As part of data validaঞon, the distribuঞons of 
individual indicators are examined to idenঞfy 
extreme values that may indicate data errors, 
inconsistencies, or atypical reporঞng pa�erns. 
Boxplots are used as a diagnosঞc tool to idenঞfy 
and review potenঞal outliers prior to normalizaঞon. 
The boxplot illustrates the median, the interquarঞle 
range, and the lower and upper fences that 
deCne the expected range of values, as well as 
observaঞons that fall outside this range.

Outliers are idenঞCed using the interquarঞle range 
(IQR), deCned as the di@erence between the 75th 
and 25th percenঞles of the indicator distribuঞon. 
The lower and upper fences are calculated as:

Lower fence = Q25 − μ × IQR
Upper fence = Q75 + μ × IQR

where Q25 and Q75 denote the 25th and 75th 
percenঞles, respecঞvely, and μ is a predeCned 
mulঞplier. In the Green Growth Index, a mulঞplier 
of μ=3.0 is applied as a conservaঞve threshold to 

Box 3.1. Idenঞficaঞon and Treatment of Outliers in Indicator Databases

Source: Acosta et al. (2019)7 

Correlaঞon analysis is applied to assess internal 
consistency across indicators as part of data 
validaঞon. The Green Growth Index applies bivariate 
Pearson correlaঞon coeLcients to pairs of 
indicators. For two indicators  and , observed 
across n countries, the Pearson correlaঞon 
scoeLcient  is deCned as:

where  and  denote sample means. Pearson 
correlaঞon is applied, given that indicators are 
conঞnuous variables, and extreme outliers are 
addressed during data validaঞon.

Correlaঞon analysis is conducted using the absolute 
value of correlaঞon coeLcients, , as the sign of 
the correlaঞon is not considered relevant for 
validaঞon purposes due to indicator direcঞonality 
and normalizaঞon procedures. Correlaঞons are 
examined within pillars and across conceptually 
related indicators.

Box 3.2. Technical Specificaঞon of Correlaঞon Analysis for Indicator Validaঞon

Absolute 
correlaঞon (r)

Interpretaঞon

0.90 - 1.00 Very high (potenঞal redundancy)

0.70 - 0.89 Acceptable (high)

0.30 - 0.69 Ideal

0.10 - 0.29 Acceptable (low)

< 0.10 Very low (weak conceptual linkage)

For validaঞon purposes, correlaঞon values between 
0.10 and 0.90 are considered acceptable. Values 
exceeding 0.90 may indicate potenঞal redundancy, 
while values below 0.10 may suggest weak 
conceptual linkage or data inconsistency requiring 
further review.

Only staঞsঞcally signiCcant correlaঞons are 
considered. Staঞsঞcal signiCcance is assessed using 
standard hypothesis tesঞng for Pearson correlaঞon 
coeLcients, with the following thresholds:

•	   <0.01(1 percent signiCcance level)
•	   <0.05(5 percent signiCcance level)
•	  <0.10(10 percent signiCcance level)

Only correlaঞons with  ≤ 0.10 are retained for 
validaঞon analysis. Correlaঞon results are used 
solely to support data validaঞon and indicator 
review. They do not provide guidance on indicator 
weighঞng, aggregaঞon, or the interpretaঞon of 
green growth performance or causal relaঞonships.

Correlaঞon coeLcients are interpreted using 
indicaঞve ranges adopted in the 2019 Index:
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Secondly, validaঞon includes checks for internal consistency 
across indicators, using correlaঞon analysis as a diagnosঞc tool. 
Bivariate Pearson correlaঞon coeLcients are examined within 
pillars and across conceptually related indicators to assess whether 
observed relaঞonships are consistent with the conceptual 
framework and indicator deCniঞons (Box 3.2). Correlaঞons are 
evaluated by their absolute magnitude, as relaঞonships may be 
reYected by either posiঞve or negaঞve values, depending on the 
indicator’s direcঞonality. On the one hand, very high correlaঞons 
may indicate potenঞal redundancy among indicators. On the other 
hand, very low correlaঞons between closely related indicators may 
indicate weak conceptual linkage or possible data inconsistencies, 
which require further review of indicator deCniঞons, units, or source 
data. Only staঞsঞcally signiCcant correlaঞons are considered for 
validaঞon purposes. Correlaঞon analysis is applied solely to support 
data validaঞon before normalizaঞon and aggregaঞon and does not 
inform indicator weighঞng, performance assessment, or inference 
of causal relaঞonships.

A Cnal validaঞon step involves reviewing data coverage and 
assessing the overall readiness of indicator datasets for analyঞcal 
use. Indicators are examined to ensure that minimum coverage 
requirements are met for country representaঞon and temporal 
completeness, enabling meaningful comparisons across countries 
and over ঞme. In successive ediঞons of the Green Growth Index 
following 2019, addiঞonal validaঞon has involved comparing 
updated databases with those used in previous ediঞons to idenঞfy 
gaps, revisions, or disconঞnuiঞes in reported data. Annex 2 presents 
an example of such comparisons, which help detect changes arising 
from data revisions by source providers, updates in esঞmaঞon 
methodologies, or revisions to historical series. Where signiCcant 
divergences are idenঞCed, indicator datasets are reviewed to 
assess their implicaঞons for comparability and interpretaঞon. 
Only indicator datasets that meet coverage requirements and 
demonstrate consistency across database updates are taken 
forward to normalizaঞon and aggregaঞon. Documentaঞon of 
idenঞCed data gaps, revisions, and validaঞon outcomes is provided 
in annexes accompanying the Index to support transparency and 
informed interpretaঞon.

3.1.3. Normalizaঞon and Benchmaking of 
Performance Indicators

Normalizaঞon is applied to validated indicator datasets to 
enable meaningful comparison and aggregaঞon across 
indicators, pillars, and dimensions of the Green Growth Index. 
Because indicators are expressed in di@erent units and scales, 
normalizaঞon is required to convert them to a standard metric 
before aggregaঞon. In the Index’s analyঞcal workYow, 
normalizaঞon is performed a[er data preparaঞon and validaঞon, 
and before aggregaঞng indicator values. This sequencing 
ensures that only datasets that have passed validaঞon checks 
are normalized and used to construct performance scores. 
Normalizaঞon standardizes indicator values for comparaঞve 
purposes without altering the underlying data or their 
substanঞve meaning. The normalized values reYect countries’ 
relaঞve performance and do not represent absolute levels of 
sustainability. They should therefore be interpreted in light 
of the underlying indicator deCniঞons.

The Green Growth Index applies a consistent normalizaঞon 
method across all performance indicators to ensure 
comparability over ঞme and across countries. Indicators are 
normalized to a common scale, with higher values indicaঞng 
be�er green growth performance. Indicator direcঞonality is 
explicitly considered in the normalizaঞon process. Indicators 

that contribute posiঞvely to green growth are normalized such 
that higher raw values correspond to higher normalized scores, 
while indicators that reYect negaঞve contribuঞons are normalized 
inversely. This disঞncঞon ensures that normalized scores are 
interpretable consistently across the Index. The normalizaঞon 
approach applied in Green Growth Index 2.0 follows the method 
established in the 2019 Index, supporঞng conঞnuity and 
comparability across ediঞons.

All performance indicators in the Green Growth Index are 
benchmarked against sustainability targets to provide a consistent, 
policy-relevant basis for normalizaঞon and interpretaঞon. Target 
values are deCned using three complementary criteria. First, 
where available, indicators are benchmarked against targets 
associated with the Sustainable Development Goals (SDGs), 
reYecঞng internaঞonally agreed normaঞve ambiঞons. For SDG 
indicators, both explicit targets and implicit reference values are 
used, drawing on internaঞonally recognized analyঞcal 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 
scienঞCc literature and reports by internaঞonal organizaঞons. 
Where scienঞCc or policy-based targets are available, including 
those proposed in sectoral assessments by internaঞonal 
organizaঞons, these values are adopted to anchor normalizaঞon 
in established evidence and pracঞce. Third, when neither 
normaঞve targets nor scienঞCcally deCned reference values are 
available, benchmarks are empirically determined as the average 
performance of the top Cve countries. In cases where no such 
targets exist, either for speciCc SDG indicators or for non-SDG 
indicators, the average performance of the top Cve countries 
provides an empirical benchmark that reYects observed best 
pracঞce while avoiding undue inYuence from single extreme 
values.

The above criteria are applied to deCne the lower and/or upper 
bounds for the normalizaঞon funcঞons described in Box 3.3, 
ensuring that all indicators are normalized against clearly 
deCned, 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 normalizaঞon 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 ঞme, and normalized scores should be 
interpreted as relaঞve measures of performance against 
deCned sustainability targets.

Data and Methods

3.1.4. Aggregaঞon across Indicators, Pillars, and 
Dimensions

Aggregaঞon in the Green Growth Index is guided by three key 
consideraঞons: the hierarchical structure for combining indicators, 
the aggregaঞon funcঞons applied at di@erent levels, and the 
data coverage requirements that determine whether aggregaঞon 
is performed. Together, these consideraঞons ensure that 
aggregaঞon is conceptually coherent, analyঞcally consistent, 
and transparent. By clearly deCning how normalized indicators 
are combined and under what condiঞons aggregated scores 
are produced, the aggregaঞon framework supports comparability 
across countries and over ঞme while preserving the 
mulঞdimensional nature of green growth.First, the Green 
Growth Index applies a hierarchical aggregaঞon structure that 
mirrors the conceptual framework (Figure 4). Normalized indicators 
are Crst aggregated into pillar scores, which are then aggregated 

13 1414

Box 3.3.  Normalizaঞon and Benchmarking of Performance Indicators

This box presents the benchmarking and 
normalizaঞon funcঞons used to compute 
performance scores in the Green Growth Index. 
The approach follows min–max rescaling with 
explicit lower and upper bounds derived from 
sustainability targets. Normalized scores are 
computed on a bounded scale from 1 to 100, 
where higher values indicate be�er performance 
relaঞve to deCned sustainability targets.

Let:
= observed value of an indicator for country 
  
= normalized performance score

, = lower and upper bounds of the 
indicator

 =1,  =100 = lower and upper bounds of the 
normalized scale
The general normalizaঞon funcঞon is:

The speciCcaঞon of 
 
and , and the 

treatment of extreme values, depend on the 
relaঞonship between the indicator and green 
growth, as described in the cases below.

Case 1: Posiঞve relaঞonship with green growth, 
no country has reached the target  Assumpঞons

•	 Indicator has a posiঞve relaঞonship with green 
growth

•	 Sustainability target deCnes the upper bound
•	 No observed value exceeds the target

The general normalizaঞon funcঞon is applied 
directly. The sustainability target corresponds to the 
maximum normalized score of 100.

Case 2: Negaঞve relaঞonship with green growth, 
no country has reached the target Assumpঞons

•	 Indicator has a negaঞve relaঞonship with green 
growth

•	 Sustainability target deCnes the lower bound
•	 No observed value falls below the target

The normalizaঞon funcঞon is applied such that lower 
raw values (closer to the target) result in higher 
normalized scores.

Case 3: Posiঞve relaঞonship with green growth, 
some countries exceed the target Assumpঞons

•	 Indicator has a posiঞve relaঞonship with green 
growth

•	 Sustainability target deCnes the upper bound
•	 Some observed values exceed the target

Observed values exceeding the target are capped:

Normalizaঞon is then applied using:

Case 4: Negaঞve relaঞonship with green growth, 
some countries exceed the target Assumpঞons

•	 Indicator has a negaঞve relaঞonship with green 
growth

•	 Sustainability target deCnes the lower bound
•	 Some observed values fall below the target

Observed values below the target are capped:

Normalizaঞon is then applied using:

This ensures that countries exceeding the 
sustainability target do not receive scores above 100.

Case 5: Indicators with both lower and upper 
sustainability targets Assumpঞons

•	 Indicator has an acceptable performance range 
deCned by a lower and upper target

•	 Values below the lower target and above the 
upper target are undesirable

This ensures that countries exceeding the target do 
not receive scores above 100.

Let  and  denote the lower and upper 
sustainability targets, respecঞvely.

Observed values are capped as follows:
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Figure 4. Methods of aggregaঞon at the indicator, pillar, and dimension levels.
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into dimension scores, and Cnally combined to produce the 
composite Index. This hierarchical structure ensures internal 
coherence between the conceptual foundaঞons of green growth 
and the analyঞcal construcঞon of the Index. The same aggregaঞon 
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 Cxed, transparent hierarchy, the 
Index facilitates the interpretaঞon of performance pa�erns and 
supports the analysis of strengths and weaknesses across the 
di@erent components of green growth.

Second, di@erent aggregaঞon funcঞons are applied at di@erent 
levels of the hierarchy to reYect varying assumpঞons about 
subsঞtutability among components. At the Crst level of 
aggregaঞon, normalized indicators within each pillar are combined 
using the arithmeঞc mean, reYecঞng an assumpঞon of parঞal 
subsঞtutability among indicators that capture related aspects of 
performance. At higher levels, geometric aggregaঞon 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 o@set by high performance 
in another. No explicit weights are assigned at any aggregaঞon level. 
Instead, equal weighঞng is applied by design, ensuring that 
all indicators, pillars, and dimensions contribute uniformly and that 
the aggregaঞon structure remains transparent and neutral.

And Cnally, aggregaঞon is performed subject to data coverage 
requirements to preserve comparability and interpretability of 
results. At the pillar level, arithmeঞc aggregaঞon 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 limitaঞons, the pillar score is 
not computed. Similarly, at the dimension level, geometric 
aggregaঞon 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 
Cnal aggregaঞon level, the composite Index is computed only 
for countries with complete dimension scores. Missing dimension 
values are not permi�ed at this level, as incomplete dimensional 
coverage would undermine comparability and introduce implicit 
weighঞng across countries. Aggregated scores should be 
interpreted as relaঞve measures of green growth performance, 
reYecঞng the combined informaঞon from underlying components 
and the aggregaঞon structure described above.

15 1616

Normalizaঞon bounds are deCned as:

The general normalizaঞon funcঞon is then 
applied. 

All values within the acceptable range receive the 
maximum normalized score of 100, while values 
outside the range receive progressively lower 
scores depending on their distance from the 
nearest bound.

Interpretaঞon Notes: Sustainability targets 
deCne the normalizaঞon bounds and serve as a 
reference for interpreঞng performance across 
indicators. The lower bound of the normalized 
scale is set to 1, reYecঞng the lowest observed 
performance while avoiding zero values that 
may be misinterpreted as the absence of 
performance. Normalizaঞon is applied only 
a[er data preparaঞon and validaঞon to ensure 
that normalized scores are based on consistent 
and quality-assured indicator datasets. The 
Cve cases presented above ensure consistent 
treatment of indicators with di@erent 
relaঞonships to green growth and di@erent 
target structures, while maintaining comparability 
across indicators and countries.

Box 3.3. Conঞnuaঞon
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3.1.5. Robustness Check and Model Validaঞon
Robustness and validaঞon 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 conCdence in cross-country comparisons and tempo-
ral analysis by examining how results respond to methodological 
assumpঞons, indicator updates, and data availability. In the Green 
Growth Index, robustness and validaঞon encompass four 
complementary analyঞcal components: uncertainty analysis of 
methodological choices; sensiঞvity analysis of indicators and 
sustainability targets; assessment of analyঞcal power and inter-
nal coherence; and evaluaঞon of conCdence levels based on data 
availability; These components are applied at di@erent stages of the 
Index’s development, reYecঞng whether underlying 
methodological elements are stable or subject to change over ঞme.

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 sensiঞvity 
of Index scores and rankings to alternaঞve speciCcaঞons of 
core methodological elements, including normalizaঞon methods, 
aggregaঞon funcঞons, outlier treatment approaches, and 
weighঞng assumpঞons. The objecঞve was to assess structural 
uncertainty in Index construcঞon and to determine whether 
results were driven by speciCc methodological choices. The analysis 
demonstrated that overall pa�erns and country rankings were 
broadly stable across reasonable alternaঞve speciCcaঞons. 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.

Sensiঞvity analysis of indicators and sustainability targets is 
conducted regularly as part of successive Index ediঞons. Unlike 
the core methodological structure, the indicator framework 
and underlying databases are updated annually to reYect 
improvements in data availability, replacement of proxy variables, 
and revisions in reported values across internaঞonal data sources. 
Sensiঞvity analysis is implemented using Monte Carlo analysis 8
to assess the robustness of Green Growth Index results in 
changes in indicator values and to variaঞons arising from missing 
data (Box 3.5). In recent reports, Monte Carlo simulaঞons are used 

to examine the e@ects of perturbaঞons in indicator values and of 
missing values on relaঞve country rankings, rather than on index 
scores alone. This approach is parঞcularly important given the large 
year-to-year dispariঞes in indicator databases. The purpose of the 
analysis is to ensure that observed changes in country ranks 
primarily reYect substanঞve changes in green growth performance 
rather than artefacts of data revisions or gaps. Sensiঞvity analysis 
focuses on the stability of rank pa�erns and rank dispersion, 
rather than exact numerical values.

Analyঞcal power and internal coherence checks are applied as 
validaঞon tools, parঞcularly in recent annual reports where 
indicator updates have been more frequent. These checks assess 
whether the indicators in the Index meaningfully explain variaঞon 
in composite scores and whether relaঞonships among indicators 
and aggregated results are consistent with the conceptual 
framework. Correlaঞon and regression diagnosঞcs are used to 
examine the associaঞon between individual indicators, pillar 
scores, and the composite Index. The objecঞve is to assess 
construct validity and internal coherence, ensuring that no 
single indicator or component disproporঞonately drives results. 
These analyses complement indicator selecঞon and validaঞon 
procedures and support conCdence in the analyঞcal integrity of 
the Index.

ConCdence levels based on data availability are evaluated annually 
as part of quality assurance and transparent communicaঞon of data 
limitaঞons. ConCdence levels reYect the completeness, consistency, 
and temporal coverage of indicator data across countries and years, 
while accounঞng for di@erences in data availability across indicators 
and reporঞng cycles. ConCdence assessment serves two 
complementary purposes. First, it ensures that Index scores, 
parঞcularly those associated with lower conCdence levels, are 
interpreted cauঞously due to underlying data constraints. Second, 
it provides countries with feedback on data gaps in their indicator 
coverage, supporঞng e@orts to strengthen naঞonal staঞsঞcal 
systems and improve data availability in future Index ediঞons. 
ConCdence levels do not a@ect Index scores or rankings, but 
they provide essenঞal contextual informaঞon for responsible 
interpretaঞon and policy use of the Green Growth Index.
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Box 3.4.  Aggregaঞon across Indicators, Pillars, and Dimensions

This box presents the technical speciCcaঞon for 
aggregaঞng normalized performance scores across 
indicators, pillars, dimensions, and the composite 
Green Growth Index. The aggregaঞon structure, 
funcঞons, and coverage rules presented below 
follow the methodology applied in the 2019 Green 
Growth Index Technical Report, with updates 
reYecঞng the current uniform structure of indicators 
and pillars. Aggregaঞon follows a hierarchical 
structure, applying di@erent aggregaঞon funcঞons 
and data coverage rules at each level.

DeCniঞons
Let:

= normalized score of indicator  for country 
= pillar score  for country 
= dimension score  for country 

= composite Green Growth Index score for 
country 

In the current structure of the Green Growth Index, 
each pillar comprises three indicators, each 
dimension comprises four pillars, and the Index 
comprises four dimensions.

Level 1: 
Aggregaঞon of Indicators into Pillars
Pillar scores are computed as the arithmeঞc mean of 
normalized indicator scores:

where  is the number of available indicator scores 
for pillar .

Coverage rule
•	  is computed only if scores are available for at 

least two of the three indicators within the pillar.
•	 If scores are missing for more than one indicator, 

the pillar score is not computed.

Level 2: 
Aggregaঞon of Pillars into Dimensions
Dimension scores are computed as the geometric 
mean of pillar scores:

where  is the number of available pillar scores for 
dimension .

Coverage rule
•	  is computed only if scores are available 

for at least three of the four pillars within the                 
dimension.

•	 If more than one pillar score is missing, the           
dimension score is not computed.

Level 3: 
Aggregaঞon of Dimensions into the Composite 
Index
The composite Green Growth Index score is 
computed as the geometric mean of dimension 
scores:

Coverage rule
•	 The composite Index is computed only when all 

scores for the four dimensions are available.
•	 Missing dimension scores are not permi�ed at 

this level.

Weighঞng and Interpretaঞon: No explicit weights 
are applied at any aggregaঞon level; equal weighঞng 
is applied by design through the aggregaঞon 
structure, i.e., where the number of indicators is 
the same across pillars, and the number of pillars is 
the same across dimensions. The use of geometric 
aggregaঞon at higher levels limits full compensability, 
ensuring that low performance in one pillar or 
dimension cannot be fully o@set by high 
performance in others. Aggregated scores are 
relaঞve measures of green growth performance 
and should be interpreted in dconjuncঞon with 
the underlying indicator and pillar scores to fully 
understand the sources of observed results.
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3.1.6. Validaঞon of Performance Index Scores
Validaঞon of performance Index scores is undertaken to assess 
whether the results produced by the Green Growth Index are 
internally coherent, analyঞcally credible, and meaningful for 
interpretaঞon and policy use. Unlike earlier validaঞon steps that 
focus on data quality, indicator selecঞon, and methodological 
robustness, score-level validaঞon examines the behavior of 
aggregated results. This validaঞon relies on a combinaঞon of 
quanঞtaঞve diagnosঞcs and expert judgement, supported by 
graphical outputs available through the online interacঞve 
dashboard. The objecঞve is to ensure that Index scores and 
rankings reYect the underlying indicator informaঞon in a 
consistent and interpretable manner.

A Crst validaঞon approach examines the consistency of scores 
across aggregaঞon 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 pa�erns at 
the dimension and pillar levels, and whether inconsistencies can be 
explained by aggregaঞon e@ects rather than data or methodological 
errors. The hierarchical structure of the Index facilitates this 
validaঞon by allowing systemaঞc inspecঞon of score proCles 
across levels.

Validaঞon also assesses the absence of dominant components 
in determining composite Index scores. Although geometric 
aggregaঞon at higher levels limits full compensability by design, 
addiঞonal checks are conducted to ensure that no single pillar or 
dimension disproporঞonately drives overall performance. Using 
graphical diagnosঞcs, the relaঞve contribuঞons of pillars and 
dimensions are examined across countries to conCrm balanced 
representaঞon of the four dimensions of green growth. This 
validaঞon step supports interpreঞng composite scores as 
genuinely mulঞdimensional measures rather than reYecঞons 
of performance on a narrow subset of components.

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

An addiঞonal validaঞon approach focuses on temporal stability 
and trend coherence of performance scores. Using ঞme-series 
visualizaঞons available in the interacঞve dashboard, changes in 
scores and rankings over ঞme are examined to assess whether 
trends are smooth and interpretable. Abrupt changes are reviewed 
in relaঞon to known data revisions, indicator updates, or real-world 
developments. This validaঞon helps disঞnguish genuine 
performance dynamics from artefacts introduced by changes in 
data availability or indicator deCniঞons, and supports reliable 
interpretaঞon of trends.

Finally, validaঞon of performance Index scores explicitly 
considers the relaঞonship between scores, conCdence levels, 
and data coverage. Index results are interpreted alongside 
conCdence levels derived from data availability to ensure that 

scores with lower conCdence are treated with appropriate cauঞon. 
This validaঞon step reinforces responsible use of the Index by 
highlighঞng where limited data coverage may a@ect the reliability 
of results, and by informing countries of data gaps that can be 
addressed to improve future Index ediঞons. ConCdence levels 
do not alter Index scores, but they provide essenঞal context for 
validaঞon and interpretaঞon.

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

3.2. Potenঞal Assessment

This secঞon introduces the assessment of green growth 
potenঞal as an analyঞcal extension of the Green Growth
 Index. The potenঞal assessment complements performance 
measurement by capturing recent transiঞon momentum based 
on changes in green growth indicators over ঞme, rather than 
levels of achievement. It is designed to support comparaঞve 
interpretaঞon of countries’ relaঞve capacity and readiness for 
green growth transiঞon, using the same indicator framework and 
validated data sources as the performance index. By focusing on 
growth dynamics and recent trends, the potenঞal assessment 
provides addiঞonal insight into how countries are progressing 
relaঞve to peers while maintaining consistency with the Index’s 
core methodological principles.

3.2.1. Data Preparaঞon and Transformaঞon into 
Growth Rates

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

The transformaঞon from performance indicators to growth 
measures is undertaken to enable comparison of relaঞve 
change across countries and indicators with di@erent units 
and scales.9 Logarithmic growth rates are used for three main 
reasons. First, they measure proporঞonal change rather than 
absolute di@erences, allowing meaningful comparisons of 
growth across indicators with di@erent magnitudes and units. 
Second, logarithmic growth treats increases and decreases 
symmetrically, avoiding bias toward indicators with large 
baseline values. Third, log growth reduces scale e@ects and 
limits the inYuence of extreme values, which is parঞcularly 
important when assessing recent changes across heterogeneous 
country contexts. These properঞes make logarithmic growth 
rates well-suited for assessing green growth potenঞal, where 
the objecঞve is to capture the pace and direcঞon of change 
rather than levels of achievement. Growth rates are calculated 
only for periods where consecuঞve annual observaঞons are 
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Box 3.5.  Monte Carlo-Based Sensiঞvity Analysis of Green Growth Index Ranks

This box presents the technical speciCcaঞon of the 
Monte Carlo analysis used to assess the sensiঞvity 
of Green Growth Index country ranks to changes in 
indicator values and missing data. Monte 
Carlo–based sensiঞvity analysis builds on the 
robustness framework introduced in the 2019 
Green Growth Index Technical Report and has been 
applied systemaঞcally in subsequent reports to 
address annual changes in indicator values and 
database coverage. Monte Carlo analysis is used 
as a robustness tool to test the stability of country 
rankings. It assesses whether observed rank 
pa�erns remain consistent when indicator values 
vary within plausible ranges, reYecঞng uncertainty in 
the underlying data.

DeCniঞons
Let:

= observed value of indicator  for country 

= simulated value of indicator  for country  in 

simulaঞon 

= composite Green Growth Index score for 
country  in simulaঞon 

= rank of country  in simulaঞon 

= rank of country  in the baseline Index

= number of Monte Carlo simulaঞons

Simulaঞon Design
Monte Carlo simulaঞons are conducted under two 
main scenarios:

A. Perturbaঞon of Indicator Values
For each simulaঞon , indicator values are 
perturbed as:

where

and  is deCned as a proporঞon of the observed 
indicator range or historical variability. Perturbaঞons 
are bounded to ensure simulated values remain 
within plausible limits.

B. Simulaঞon of Missing Indicator Values
To assess sensiঞvity to missing data, indicators are 
randomly removed according to observed 
missing-data pa�erns across countries and years. 
For each simulaঞon , a subset of indicator values is 
set to missing:

The Index is then recomputed using the same data 
coverage requirements described in Secঞons 3.1.
1–3.1.4. This step captures the e@ect of year-to-year 
changes in data availability within the underlying 
indicator databases.
Index Reconstrucঞon and Ranking
For each simulaঞon :

where  denotes the full Index construcঞon 
process, including normalizaঞon and hierarchical 
aggregaঞon.
Countries are then ranked:

Sensiঞvity Metrics
Sensiঞvity is evaluated using rank-based measures, 
including:
•	 Rank deviaঞon:

•	 Average rank deviaঞon:

•	 Rank conCdence interval, deCned by selected 

percenঞles (e.g. 5th–95th) of 
Results are summarized across simulaঞons to assess 
the magnitude and distribuঞon of rank changes.

Interpretaঞon Notes: Monte Carlo analysis evaluates 
the robustness of Green Growth Index results to 
plausible data perturbaঞons and missing-value 
scenarios, rather than to extreme or implausible 
cases. The analysis focuses on the stability of 
country rankings, which is more relevant for 
cross-country comparison than variability in Index 
scores. Monte Carlo results do not modify baseline 
Index scores or rankings but provide diagnosঞc 
informaঞon on the sensiঞvity of results to data 
changes. These Cndings support cauঞous 
interpretaঞon of rank changes, parঞcularly for 
countries a@ected by data gaps or large variaঞons in 
underlying indicator databases.
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available, and indicators with insuLcient temporal coverage are 
excluded from growth computaঞon for the corresponding years. 
The resulঞng growth-rate indicators reYect recent developments 
in green growth performance, independent of current performance 
levels.

Indicator ঞme series may exhibit short-term volaঞlity due to data 
revisions, measurement noise, or temporary shocks, which can be 
ampliCed when growth rates are computed. This volaঞlity is 
parঞcularly pronounced for indicators with small baseline values or 
uneven reporঞng intervals, where minor changes in reported data 
may result in disproporঞonately large year-to-year growth rates. 
To address this issue and to improve cross-country comparability, 
growth rates are smoothed using a moving average. 10A Cxed 
Cve-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 sensiঞve 
to transitory Yuctuaঞons and data revisions, while a longer 
window would risk over-smoothing and obscuring genuine 
changes in growth dynamics, including periods of acceleraঞon 
or deceleraঞon. The Cve-year window, therefore, provides a 
pragmaঞc compromise that captures sustained improvement or 
decline without masking meaningful transiঞons. Smoothing is 
applied a[er growth rates are computed and does not alter the 
underlying indicator values, nor does it imply projecঞon or 
forecasঞng. Instead, it supports interpreঞng potenঞal as a measure 
of recent momentum based on observed data.

Even a[er smoothing, growth-rate series may sঞll contain 
extreme values arising from base e@ects, data revisions, or
temporary shocks. To further strengthen robustness and 
comparability, smoothed growth rates are winsorized. Winsorizaঞon 
limits the inYuence of extreme observaঞons by constraining values 
at the lower and upper tails of each indicator’s distribuঞon within a 
country’s ঞme series,11 while preserving the overall structure 
and temporal pa�ern of growth dynamics. This step is applied as 
a robustness safeguard and does not alter the underlying 
performance indicators, the Index’s aggregaঞon structure, or 
its weighঞng 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 potenঞal assessment, including 
validaঞon of growth-rate indicators, peer-based normalizaঞon, 
and aggregaঞon. The technical speciCcaঞons for the growth 
transformaঞon, smoothing, and winsorizaঞon procedures are 
presented in 

Box 3.6.
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Box 3.6.  Transformaঞon of Performance Indicators into Growth Measures

This box presents the technical speciCcaঞon used 
to transform validated performance indicators into 
growth measures for assessing green growth 
potenঞal. The transformaঞon methods 
presented in this box were introduced as part of 
Green Growth Index 2.0 to support the 
assessment of green growth potenঞal and 
complement the performance measurement 
framework applied in earlier Index ediঞons. Growth 
measures are derived from indicator ঞme series to 
capture the recent pace and direcঞon of change, 
independent of current performance levels.

Logarithmic Growth Rate
Let:

= value of indicator  for country  in year 

= annual growth rate of indicator  for country  

between years −1and 
The indicator values   correspond to the 
validated performance indicators described in 
Secঞon 3.1 and di@er only by the inclusion of an 
explicit ঞme index.

The annual growth rate is computed using the 
logarithmic di@erence:

The moving average is computed only when growth 
rates are available for all Cve years within the 
averaging window. Smoothing is applied a[er 
growth rates are computed and does not alter the 
underlying indicator values.

Winsorizaঞon of Smoothed Growth Rates
Let: 

= winsorized smoothed growth rate of indicator 
 for country i in year 

= = ঞme series of smoothed 
growth rates for indicator  and country  over all 
years with valid 
observaঞons
 = lower and upper winsorizaঞon limits (set to 
0.01 and 0.01, respecঞvely)

To limit the inYuence of residual extreme values that 
may persist a[er smoothing, smoothed growth rates 
are winsorized within a country’s ঞme series for each 
indicator. 

Values below the lower quanঞle are set equal to that 
quanঞle, and values above the upper quanঞle are set 
equal to that quanঞle:

Growth rates are computed only for years where 
consecuঞve, valid observaঞons are available. 
Indicators with insuLcient temporal coverage are 
excluded from growth-rate computaঞon for the 
corresponding years.

Log growth rates measure relaঞve change, ensuring 
comparability across indicators with di@erent units 
and scales. This transformaঞon treats proporঞonal 
increases and decreases symmetrically and reduces 
the inYuence of scale e@ects.

Smoothing of Growth Rates Using Moving 
Averages
Let:

= smoothed growth rate of indicator  for 
country  in year 

To reduce short-term volaঞlity arising from data 
revisions, measurement noise, or temporary shocks, 
growth rates are smoothed using a moving average. 
A Cve-year moving average is applied as follows:

Winsorizaঞon is applied a[er smoothing along the 
ঞme dimension of each indicator in a country 
and serves as a robustness safeguard to limit the 
inYuence of extreme values arising from base 
e@ects, data revisions, or temporary shocks.

Interpretaঞon Notes: Log growth rates represent 
the recent pace and direcঞon of change in indicator 
values rather than absolute progress toward 
sustainability targets. Temporal smoothing captures 
underlying trends while reducing the inYuence 
of short-term Yuctuaঞons. Winsorized smoothed 
growth rates serve as inputs to the validaঞon, 
normalizaঞon, and aggregaঞon steps of the green 
growth potenঞal assessment.
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3.2.2. Validaঞon of Growth Rate Indicators

Validaঞon of growth rate indicators is a criঞcal step in the 
potenঞal 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 preparaঞon and validaঞon 
procedures described in Secঞon 3.1, addiঞonal validaঞon is 
required to ensure that the resulঞng growth dynamics are 
plausible, stable, and interpretable. Validaঞon of growth rate 
indicators focuses on idenঞfying implausible pa�erns arising 
from data revisions, reporঞng inconsistencies, or short-term 
volaঞlity that could distort the assessment of potenঞal. The 
objecঞve of this validaঞon step is not to mechanically modify 
or correct growth rates, but to support expert judgement and 
ensure that the growth signals used in the potenঞal index 
reYect meaningful and sustained dynamics. To this end, three 
complementary validaঞon approaches are applied: temporal 
pa�ern consistency checks, anomaly detecঞon in growth rates, 
and peer-group pa�ern recogniঞon.

Temporal pa�ern consistency checks are applied as the Crst 
validaঞon step, reYecঞng the central role of temporal dynamics in 
interpreঞng growth-based potenঞal. Growth potenঞal is intended 
to capture recent momentum rather than short-term Yuctuaঞons, 
and implausible temporal pa�erns undermine this interpretaঞon. 
Temporal consistency checks, therefore, examine whether moothed 
growth rates exhibit abrupt changes, excessive volaঞlity, or frequent 
reversals in direcঞon over ঞme, each of which signals a di@erent 
form of temporal inconsistency.12First, abrupt acceleraঞons or 
deceleraঞons may indicate data revisions, methodological 
changes in data collecঞon, or excepঞonal shocks. Second, 
persistently volaঞle growth rates may reYect unstable reporঞng 
rather than genuine underlying dynamics. And third, frequent 
switching between posiঞve and negaঞve growth weakens the 
interpretaঞon of growth as sustained momentum and suggests 
a lack of direcঞonal coherence. These three diagnosঞcs are 
complementary rather than redundant, as they jointly capture 
changes in level, stability over ঞme, and direcঞon of change. 
AI-assisted ঞme-series diagnosঞcs are used in a supporঞng role 
to enhance the detecঞon of such pa�erns, parঞcularly 
change-point detecঞon to idenঞfy potenঞal structural breaks. 
AI outputs are used as screening signals rather than automated 
correcঞons, and all Yagged cases are subject to expert review. 
Temporal diagnosঞcs are applied at the country–indicator level to 
disঞnguish structural trends from noise, ensuring that growth 
rates convey coherent, interpretable signals before normalizaঞon 
and aggregaঞon. Technical details of the temporal pa�ern 
consistency checks are presented in Box 3.7.

Anomaly detecঞon in growth rates complements temporal 
consistency checks by idenঞfying growth observaঞons that 
diverge markedly from peer-group pa�erns, even if they appear 
temporally stable. Growth rates are parঞcularly prone to 
anomalous behavior because small base values can generate 
extreme growth rates; data revisions or redeCniঞons may 
introduce arঞCcial jumps; and reporঞng errors can be ampliCed 
by logarithmic transformaঞons. Tradiঞonal outlier detecঞon 
applied to indicator levels is therefore not suLcient for idenঞfying 
anomalies in growth dynamics. Anomaly detecঞon is applied 
within peer groups and focuses on idenঞfying growth observaঞons 
that are structurally unusual relaঞve to countries with similar 
characterisঞcs. Density-based clustering, implemented as an 
unsupervised machine-learning method, is used to classify 
growth-rate observaঞons that do not belong to dense peer-group 

pa�erns and may warrant further scruঞny.13 This AI-assisted 
approach avoids reliance on global thresholds and instead deCnes 
anomalous behavior relaঞve to local peer-group structure, which 
is parঞcularly appropriate for growth dynamics in heterogeneous 
country contexts. Importantly, anomalous growth rates are not 
treated as errors or automaঞcally excluded. They may reYect 
genuine transiঞons, policy-driven changes, or data artefacts that 
require contextual interpretaঞon. Anomaly detecঞon serves as a 
diagnosঞc tool to Yag potenঞally inYuenঞal observaঞons prior to 
normalizaঞon and aggregaঞon. The technical speciCcaঞon of this 
approach is provided in Box 3.8.

The two validaঞon approaches menঞoned above are applied 
as complementary diagnosঞcs to support expert judgement in 
the potenঞal assessment. Temporal pa�ern consistency checks 
focus on stability and coherence over ঞme, anomaly detecঞon 
idenঞCes isolated or unusual growth observaঞons, and 
peer-group pa�ern recogniঞon assesses structural plausibility 
in a comparaঞve context. Validaঞon at the peer-group level is 
parঞcularly important because growth rates are normalized relaঞve 
to peer-group benchmarks, with minimum and maximum reference 
values deCned by the 10th and 90th percenঞles of the peer-group 
distribuঞon. Ensuring that growth-rate indicators are plausible 
and internally consistent within each peer group, therefore, helps 
prevent extreme or structurally implausible values from unduly 
inYuencing the normalizaঞon process. No single validaঞon approach 
is decisive, and validaঞon outcomes are interpreted jointly using 
graphical diagnosঞcs. Growth rate indicators that pass validaঞon 
are used as inputs to subsequent normalizaঞon and aggregaঞon 
steps, ensuring that the potenঞal index is based on growth 
dynamics that are robust, interpretable, and suitable for 
cross-country comparison.
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Box 3.7.  Temporal Pa�ern Consistency Checks for Growth Rate Indicators

This box presents the technical procedures used to 
assess the temporal consistency of growth rate 
indicators as part of the validaঞon of growth 
dynamics for the potenঞal assessment. Temporal 
consistency checks are applied to idenঞfy 
implausible or unstable growth pa�erns that may 
arise from data revisions, reporঞng inconsistencies, or 
short-term shocks, and to support expert review prior 
to normalizaঞon and aggregaঞon. To complement 
rule-based diagnosঞcs, AI-based ঞme-series analysis 
is used to idenঞfy structural irregulariঞes in growth 
dynamics, including abrupt changes and deviaঞons 
from typical temporal pa�erns.

Input Data
Let:

= smoothed growth rate of the indicator  for 
country  in year , as deCned in Box 3.6
Temporal consistency checks are applied at the 
country–indicator level using consecuঞve 
observaঞons of .

Elevated volaঞlity indicates persistent instability in 
growth rates, which may reduce the interpretability 
of growth as a measure of potenঞal. Volaঞlity 
assessment complements Crst-di@erence analysis by 
idenঞfying sustained noise rather than isolated breaks.

a.	 Growth Rate Changes (First Di@erences)
Let:

= change in smoothed growth rate of the 
indicator  for country  between years −1 and 

First di@erences of smoothed growth rates are 
computed as:

Large absolute values of  indicate abrupt 
acceleraঞons or deceleraঞons in growth dynamics, 
which may reYect data revisions, methodological 
breaks, or excepঞonal shocks. This diagnosঞc Yags 
potenঞal structural breaks in growth pa�erns that 
warrant further examinaঞon.

b.	 Volaঞlity Assessment
Let:

= rolling volaঞlity of smoothed growth rates for 
the indicator  and country  at ঞme 
= length of the rolling ঞme window

Volaঞlity is computed as the standard deviaঞon of 
smoothed growth rates over a rolling window:

c.	 Sign Reversal and Direcঞonal Stability
Let:

= smoothed growth rate of the indicator  for 
country  in year 

=sign( )= direcঞon of smoothed growth rate
= number of sign reversals over a predeCned ঞme 

window of length 

The number of sign reversals is computed as:

where  is an indicator funcঞon that equals 1 when 
the condiঞon holds and 0 otherwise.

A high value of  indicates frequent switching 
between posiঞve and negaঞve growth, reYecঞng low 
direcঞonal stability. Frequent sign reversals undermine 
the interpretaঞon of growth as sustained momentum 
and may signal short-term volaঞlity, data inconsisten-
cies, or structural breaks.

d.	 AI-Assisted Temporal Pa�ern Detecঞon 
(Change-Point Detecঞon)
Let:

= ঞme series of smoothed growth rates for the 
indicator  and country 

= detected change-point , with =1,…,
AI-assisted change-point detecঞon algorithms are 
applied to idenঞfy points in ঞme where the 
staঞsঞcal properঞes of the smoothed growth-rate 
series change. 

A change-point is deCned as a ঞme  such that:

where  and  denote disঞnct data-generaঞng pro-
cesses.

Change-point detecঞon complements diagnosঞcs 
(a–c) by explicitly idenঞfying the ঞming of 
structural breaks, which may correspond to data 
revisions, methodological changes, or excepঞonal 
economic or environmental shocks. The method is 
implemented as an unsupervised machine-learning 
procedure that produces candidate breakpoints, which 
are used solely as diagnosঞc signals.
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Computaঞonal Procedure

For each country and indicator, the following steps 
are applied: 
1.	 Compute smoothed growth rates .;
2.	 Calculate Crst di@erences .; 
3.	 Compute rolling volaঞlity  over the selected 

window.; 
4.	 Assess direcঞonal stability through sign reversal 

counts  .; and 
5.	 Flag growth pa�erns exhibiঞng abrupt        

changes, high volaঞlity, or frequent sign 
6.	 reversals for expert review. 
No automaঞc correcঞon or exclusion of growth 
rates is performed at this stage.

Interpretaঞon and Use: Temporal pa�ern 
consistency checks are applied as diagnosঞc tools 
to support expert judgement. Flagged growth 
pa�erns are not automaঞcally treated as errors 
and may reYect genuine structural change, policy 
intervenঞons, or real-world shocks. Results from 
temporal diagnosঞcs are interpreted in 
conjuncঞon with density-based anomaly detecঞon 
(Box 3.7), peer-group comparisons, and informaঞon 
on data coverage. Together, these checks enhance 
the robustness and interpretability of growth-based 
indicators used in the potenঞal assessment.

Scope and Limitaঞons: Temporal consistency 
diagnosঞcs depend on the length and quality of 
available ঞme series and are therefore used as 
screening tools rather than decision rules. Window 
lengths and thresholds are applied consistently 
across countries and indicators, but results remain 
subject to expert interpretaঞon and contextual 
knowledge.Change-point detecঞon complements 
diagnosঞcs (a–c) by explicitly idenঞfying the ঞming 
of structural breaks, which may correspond to data 
revisions, methodological changes, or excepঞonal 
economic or environmental shocks. The method is 
implemented as an unsupervised machine-learning 
procedure that produces candidate breakpoints, 
which are used solely as diagnosঞc signals.

Box 3.8.  Anomaly Detecঞon in Growth Rate Indicators Using Density-Based Clustering
 
This box describes the technical approach used to 
idenঞfy anomalous growth-rate observaঞons as part 
of the validaঞon of growth rate indicators for the 
potenঞal assessment. Anomaly detecঞon is applied 
as a diagnosঞc step to Yag growth pa�erns that 
deviate markedly from peer-group behavior and may 
warrant further expert review before normalizaঞon 
and aggregaঞon. Density-based clustering is an 
unsupervised machine-learning method that 
idenঞCes structure in growth-rate data without 
relying on predeCned labels or distribuঞonal 
assumpঞons. By idenঞfying growth observaঞons 
that diverge markedly from peer-group pa�erns, this 
step enhances the robustness and interpretability of 
the potenঞal assessment.

Input Data and Scope
Let:

= smoothed growth rate of the indicator  for 
country  in year , as deCned in Box 3.6

= = vector of smoothed 
growth rates for the country  across indicators

= peer group to which country  belongs (e.g., 
income group)
Anomaly detecঞon is applied within peer groups and 
uses smoothed growth rates to reduce the inYuence 
of short-term volaঞlity.

Density-Based Clustering Method
Anomaly detecঞon is implemented using 
density-based spaঞal clustering of applicaঞons with 
noise (DBSCAN). DBSCAN idenঞCes dense regions 
in the data space and classiCes observaঞons that do 
not belong to any dense cluster as noise.

Let:
= neighborhood radius deCning the maximum 

distance between two observaঞons for them to be 
considered neighbors

= minimum number of observaঞons required 
to form a dense region
For each peer group  and year , DBSCAN is 
applied to the set of growth-rate observaঞons:

An observaঞon  is classiCed as:

•	 a core point if at least  observaঞons lie 
within distance ,

•	 a border point if it lies within  of a core point 
but does not itself saঞsfy the density condiঞon,

•	 a noise point if it is not assigned to any cluster. 

Noise points are idenঞCed as anomalous growth-rate 
observaঞons.

Computaঞonal Procedure
For each peer group and year, the following steps are 
applied: 
1.	 Construct the set of smoothed growth-rate 

vectors  .; 
2.	 Apply DBSCAN using predeCned values of  and 

.;  
3.	 Idenঞfy observaঞons classiCed as noise; and 
4.	 Flag these observaঞons for expert review. 
No automaঞc correcঞon, removal, or adjustment of 
growth-rate values is performed at this stage.

Interpretaঞon and Use: Anomalous growth-rate 
observaঞons idenঞCed through density-based 
clustering are not automaঞcally treated as data 
errors. Such observaঞons may reYect genuine 
structural changes, policy-driven transiঞons, or data 
artefacts arising from reporঞng inconsistencies or 
revisions. Flagged observaঞons are reviewed in 
conjuncঞon with temporal pa�ern diagnosঞcs, 
peer-group comparisons, and informaঞon on data 
coverage. The objecঞve of anomaly detecঞon is 
to support expert judgement and to ensure that 
isolated or implausible growth pa�erns do not unduly 
inYuence subsequent peer-based normalizaঞon.

Scope and Limitaঞons: The results of density-based 
clustering depend on the choice of  and  

parameters and are therefore used as screening 
tools rather than decision rules. Anomaly detecঞon 
complements, but does not replace, expert review 
and other validaঞon procedures applied to growth 
rate indicators.

Box 3.7.  Conঞnuaঞon
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3.2.3. Normalizaঞon of Growth Relaঞve to 
Peers

Growth-rate indicators derived for assessing green growth 
potenঞal capture the recent pace and direcঞon 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 di@er substanঞally in 
scale, dispersion, and volaঞlity across sectors and development 
contexts. Second, growth rates are strongly inYuenced by baseline 
levels, giving rise to “catch-up and saturaঞon e@ects”14 that can 
mechanically amplify or dampen observed growth independently 
of underlying transiঞon momentum.15 Third, growth rates lack 
a natural unit of interpretaঞon analogous to the level-based 
sustainability benchmarks used for performance measurement, 
and their desirability may di@er across indicators depending on 
direcঞonality (i.e., direcঞon of change). Finally, growth rates are 
o[en sensiঞve to short-term shocks, data revisions, and 
measurement noise, further undermining comparability across 
ঞme and countries. Normalizaঞon is therefore required to 
transform heterogeneous growth trends into a common, 
interpretable metric of relaঞve transiঞon momentum that can be 
aggregated and compared across countries.

Unlike performance indicators, growth-based indicators cannot 
be benchmarked against absolute sustainability targets. Growth 
potenঞal reYects relaঞve momentum rather than achievement, 
and its interpretaঞon is inherently comparaঞve. For this reason, 
benchmarking of growth rates in the Green Growth Index 2.0 is 
conducted relaঞve to peer-group distribuঞons rather than against 
global reference values. Peer-group benchmarking ensures that 
growth dynamics are evaluated within structurally comparable 
contexts, accounঞng for systemaঞc di@erences in growth 
volaঞlity, dispersion, and baseline condiঞons across development 
stages. It also avoids structural bias that may occur when 
global reference frames are dominated by growth pa�erns 
reYecঞng economic and insঞtuঞonal contexts that are not 
comparable. Peer groups are deCned ex ante using income-based 
classiCcaঞons (i.e., World Bank income groups) and are applied 
consistently across indicators and years. Benchmarking growth 
rates within peer groups is essenঞal for interpretability, as 
countries at di@erent income levels o[en exhibit systemaঞcally 
di@erent growth pa�erns, including catch-up e@ects in 
lower-income contexts and saturaঞon e@ects in higher-income 
contexts. Global reference frames would therefore risk 
overstaঞng or understaঞng growth potenঞal where observed 
dynamics are largely driven by structural condiঞons rather than 
policy-driven transiঞon momentum. By situaঞng each country’s 
growth dynamics relaঞve to its peers, peer-group benchmarking 
provides a more interpretable and policy-relevant measure of 
transiঞon momentum and supports meaningful comparisons 
and learning among countries facing similar constraints and 
opportuniঞes.

Benchmarking plays a central role in normalizing growth rates. 
Because growth potenঞal has no predeCned target, benchmarking 
is required to contextualize observed growth dynamics within 
each peer group. Benchmarking does not imply normaঞve 
judgments about suLcient or opঞmal growth; rather, it provides 
a descripঞve reference that posiঞons each country’s growth 
relaঞve to the distribuঞon observed among its peers. In the 
Green Growth Index 2.0, benchmarking is implemented using 
percenঞle-based bounds derived from the peer-group 
distribuঞon of growth rates for each indicator and year. This 
approach allows growth potenঞal to be interpreted as relaঞve 

momentum within the observed range of peer performance. 
Percenঞle-based benchmarking is adopted to enhance the 
robustness and interpretability of growth normalizaঞon. 
Growth-rate distribuঞons are o[en skewed and may contain 
extreme values arising from data revisions, base e@ects, or 
short-term shocks. Using the 10th and 90th percenঞles as 
lower and upper reference bounds limits the inYuence of such 
extremes while preserving meaningful variaঞon across the 
distribuঞon’s central range. Benchmarking is performed within 
peer groups and by year, ensuring that normalizaঞon reYects 
contemporaneous and structurally comparable growth 
dynamics.

Following benchmarking, growth rates are rescaled relaঞve to the 
peer-group bounds to obtain normalized growth potenঞal scores, 
ranging from 0 to 100. The resulঞng scores are unitless and 
bounded, reYecঞng a country’s relaঞve posiঞon within the 
peer-group distribuঞon for a given indicator and year. Higher 
normalized values indicate stronger transiঞon momentum 
relaঞve to peers, while values closer to the lower bound indicate 
weaker momentum. Scores near the midpoint reYect average 
peer-group performance. Normalizaঞon preserves ordinal 
relaঞonships within peer groups and ensures that growth 
potenঞal scores are comparable across indicators and suitable 
for aggregaঞon. Indicator direcঞonality is explicitly accounted 
for in the normalizaঞon process. While higher growth rates 
represent favorable transiঞon dynamics for many indicators, 
growth in certain indicators reYects deterioraঞon in green 
growth outcomes. To ensure consistent interpretaঞon, normalized 
scores for indicators with negaঞve direcঞonality are adjusted 
such that higher values uniformly indicate more favorable 
transiঞon momentum. This direcঞonal consistency is essenঞal 
for coherent aggregaঞon and interpretaঞon of growth potenঞal 
across pillars and dimensions.

Normalizaঞon procedures also account for edge cases and data 
limitaঞons. Situaঞons may arise in which peer-group growth 
distribuঞons exhibit no dispersion, or in which growth-rate 
observaঞons are missing for speciCc country–indicator–year 
combinaঞons. In such cases, normalizaঞon using percenঞle 
bounds is neither feasible nor stable. To avoid arঞCcially 
penalizing or rewarding countries due to data constraints, a 
neutral midpoint value is assigned. This treatment ensures that 
missing or non-informaঞve growth signals do not exert undue 
inYuence on aggregated potenঞal scores, while preserving 
comparability across countries and years. The normalized growth 
potenঞal scores produced by this process consঞtute the 
indicator-level inputs for aggregaঞng green growth potenঞal at 
the pillar, dimension, and index levels. Box 3.9 presents the 
normalizaঞon and benchmarking.

Data and Methods

3.2.4. Aggregaঞon of Growth Potenঞal Scores

Aggregaঞon of growth potenঞal scores follows the same 
hierarchical structure, weighঞng scheme, and aggregaঞon 
funcঞons as those applied to performance indicators. 
Indicator-level scores are aggregated sequenঞally to the pillar, 
dimension, and overall index levels using idenঞcal procedures, 
as described in Box 3.4. No addiঞonal aggregaঞon rules are 
introduced for the growth potenঞal, ensuring full methodological 
consistency between the performance and potenঞal components 
of the Green Growth Index 2.0.

The inputs to aggregaঞon are the normalized growth potenঞal 
scores derived in Secঞon 3.2.3. These scores represent 
relaঞve transiঞon momentum within peer groups and incorporate 
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Box 3.9.  Normalizaঞon and Benchmarking of Growth Relaঞve to Peers

This box presents the normalizaঞon and 
benchmarking approach used to transform 
validated growth-rate indicators into comparable 
measures of green growth potenঞal. In contrast to 
performance indicators, which are normalized 
against absolute sustainability targets, 
growth-based indicators are normalized relaঞve to 
growth dynamics observed among structurally 
similar countries. This peer-relaঞve approach 
reYects the inherently comparaঞve nature of 
growth potenঞal and supports meaningful 
interpretaঞon of transiঞon momentum across 
heterogeneous development 

Input Data, Peer Groups, and Benchmarking 
Framework
Let:

 denote the smoothed logarithmic growth rate 
of the indicator  for country  in year , as deCned in 
Box 3.6

 denote the peer group to which country  

belongs

 denote the set of growth 
rates for the indicator  observed among all countries 
in the peer group  in year 

 denote the empirical quanঞle operator at the 
probability level  (0,1)

Peer groups are deCned ex ante using income-based 
categories and are applied consistently across all 
indicators and years. Benchmarking is conducted 
within peer groups rather than across the full set 
of countries to ensure that growth dynamics are 
evaluated relaঞve to countries with broadly 
comparable structural characterisঞcs, development 
stages, and baseline condiঞons. Global 
benchmarking would risk conYaঞng structurally 
driven di@erences in growth dynamics with genuine 
transiঞon momentum. Peer-group benchmarking, 
therefore, provides a more appropriate and 
interpretable reference frame for assessing relaঞve 
green growth potenঞal.

Because growth potenঞal has no natural 
sustainability target analogous to those used for 
performance indicators, benchmarking is required 
to contextualize observed growth rates. 
Benchmarking is implemented using the empirical 
distribuঞon of growth rates within each peer group. 
For each indicator , peer group , and year , lower 
and upper reference bounds are deCned as:

The use of the 10th and 90th percenঞles limits the 
inYuence of extreme or anomalous growth 
observaঞons while preserving meaningful variaঞon 
across the central range of the peer-group 
distribuঞon. These bounds provide a robust and 
policy-relevant reference for assessing relaঞve 
transiঞon momentum within each peer group.

Normalizaঞon of Growth Rates
Let:

 denote the normalized growth potenঞal score 
of the indicator  for country  in year 

Normalized growth scores are computed as:

where normalizaঞon is performed within the peer 
group .

Values of  are bounded to the interval [0,1], 
such that growth rates below the 10th percenঞle 
receive a score of 0, and those above the 90th 
percenঞle receive a score of 1. Intermediate values 
are mapped proporঞonally between these bounds. 
This transformaঞon yields a unitless measure of 
relaঞve transiঞon momentum within each peer 
group. The Cnal scores are mulঞplied by 100 to align 
with the performance scores.

Treatment of Indicator Direcঞonality
Let:

 {+1,−1} denote the direcঞonality (i.e., di-
recঞon of change) of the indicator , where +1 
indicates that higher growth reYects more 
favorable green growth dynamics and −1 indicates 
the opposite

For indicators with negaঞve direcঞonality ( =−1), 
normalized scores are adjusted as:

where  denotes the direcঞon-adjusted growth 
potenঞal score. This transformaঞon ensures that 
higher normalized values consistently indicate more 
favorable transiঞon momentum across all indicators.
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3.2.5. Robustness and Validaঞon of Growth 
Dynamics

Robustness and validaঞon 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 potenঞal index, as the aggregaঞon hierarchy, 
weighঞng scheme, and aggregaঞon funcঞons used to construct 
growth potenঞal scores are idenঞcal to those applied in the 
performance index and were subject to comprehensive structural 
validaঞon in the 2019 Green Growth Index Technical Report. The 
introducঞon of green growth potenঞal represents an extension in 
analyঞcal focus, from levels of achievement to rates and 
direcঞons of change, rather than a modiCcaঞon of the underlying 
model structure. Accordingly, robustness and validaঞon e@orts 
for the potenঞal index focus on three aspects: Model parameter 
uncertainty, including uncertainty arising from parameter choices 
and data preparaঞon assumpঞons; Input data sensiঞvity, focusing 
on input speciCcaঞons that are speciCc to growth-rate indicators; 
and Analysis of explanatory power and internal coherence, 
looking at diagnosঞc assessment of the internal coherence of 
aggregated growth dynamics.

Model parameter uncertainty is assessed by examining the 
sensiঞvity of growth potenঞal scores to alternaঞve parameter 
values used in the preprocessing and benchmarking of growth 
rates. Two aspects are considered: the percenঞle bounds used 
for peer-group normalizaঞon and the winsorizaঞon limits applied 
to cap extreme growth rates. First, in the baseline speciCcaঞon, 
growth dynamics are benchmarked within peer groups using 

Data and Methods

the 10th and 90th percenঞles of the peer-group growth 
distribuঞon. These parameter choices are parঞcularly relevant 
for growth-rate indicators, which o[en exhibit skewed 
distribuঞons, large cross-country dispersion, and sensiঞvity 
to base e@ects and short-term shocks. Uncertainty analysis, 
therefore, explores alternaঞve percenঞle bounds, such as the 
5th and 95th percenঞles, to assess the robustness of relaঞve 
momentum signals. Second, winsorizaঞon is applied to smoothed 
growth-rate series to limit the inYuence of extreme posiঞve 
or negaঞve growth observaঞons that may arise from one-o@ 
shocks, base e@ects, or data irregulariঞes. In the baseline 
speciCcaঞon, extreme values are capped using symmetric 
winsorizaঞon limits of 0.01, ensuring that the most extreme 
observaঞons do not disproporঞonately inYuence subsequent 
normalizaঞon and aggregaঞon. These thresholds are varied as 
part of the uncertainty analysis to assess whether relaঞve 
momentum signals and country rankings remain stable under 
reasonable changes in the treatment of extremes, or whether 
they are inYuenced mainly by a small number of extreme 
observaঞons.

Input data sensiঞvity analysis addresses uncertainty arising 
from the construcঞon of growth-rate series and the handling 
of non-informaঞve observaঞons (i.e., zeros or missing values), 
which are central consideraঞons 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-informaঞve. First, in the 
baseline speciCcaঞon, annual log growth rates are smoothed using 
a centered Cve-year rolling window to reduce short-term volaঞlity 
and measurement noise. This choice reYects a balance between 
capturing recent transiঞon momentum and limiঞng sensiঞvity to 
transitory Yuctuaঞons. Sensiঞvity analysis, therefore, examines 
alternaঞve smoothing window lengths to assess the extent to 
which growth potenঞal scores depend on the chosen temporal 
window, and whether observed momentum reYects persistent 
transiঞon dynamics or short-term variability. Second, the 
treatment of edge cases is examined. In the baseline speciCcaঞon, 
cases in which normalizaঞon is infeasible, such as missing growth 
observaঞons or zero dispersion within peer groups, are assigned a 
neutral midpoint value of 0.5 following normalizaঞon. Sensiঞvity 
analysis ensures that the frequency and inYuence of such 
midpoint assignments are evaluated under alternaঞve data 
availability condiঞons, allowing assessment of whether growth 
potenঞal measures are robust to data gaps or limited temporal 
coverage, or whether non-informaঞve observaঞons unduly shape 
them.

Analysis of explanatory power and internal coherence 
complements uncertainty and sensiঞvity analysis by examining 
whether aggregated growth potenঞal scores meaningfully 
reYect underlying indicator-level dynamics. Correlaঞon analysis 
is used to assess the relaঞonship between indicator-level 
growth potenঞal scores and aggregated scores at the pillar, 
dimension, and index levels, providing diagnosঞc evidence on 
the preservaঞon of growth signals through successive stages 
of aggregaঞon. Descripঞve regression-based analyses are also 
employed to examine the relaঞve contribuঞons of indicators and 
pillars to overall growth potenঞal scores, helping idenঞfy 
concentraঞon e@ects or the dominance of speciCc components. 
These analyses are used strictly for validaঞon and diagnosঞc 
purposes and do not inform reweighঞng or structural modiCcaঞon 
of the index. Together, they support the assessment of whether 
the aggregaঞon framework coherently summarizes diverse 
growth dynamics into interpretable measures of relaঞve 
transiঞon momentum.

adjustments for the direcঞon of change in individual indicators, 
as well as for edge cases and missing informaঞon (Box 3.9). 
Aggregaঞon, therefore, operates on fully normalized and internally 
consistent indicator-level. Aggregaঞon, therefore, operates on fully 
normalized and internally consistent indicator-level potenঞal scores, 
without further transformaঞon at this stage. As with performance 
aggregaঞon, indicator weights and missing-data rules are applied 
consistently across all levels of aggregaঞon.

While the mathemaঞcal aggregaঞon procedures are idenঞcal 
to those used for performance measurement, the interpretaঞon 
of aggregated growth potenঞal scores di@ers fundamentally 
(Table 1). Aggregated potenঞal scores summarize average 
relaঞve momentum across indicators within a pillar or dimension, 
rather than levels of achievement relaঞve to sustainability 
benchmarks. High aggregate potenঞal indicates comparaঞvely 
strong transiঞon dynamics among structurally similar countries 
(i.e., income peer group). In contrast, low aggregate potenঞal 
reYects relaঞvely weak momentum, even when current 
performance levels are already high (see Secঞon 3.3). 
Aggregaঞon smooths short-term volaঞlity at the indicator level 
by averaging across mulঞple growth dynamics, while preserving 
meaningful di@erences in relaঞve transiঞon momentum 
across pillars, dimensions, and countries.

Aggregated growth potenঞal scores form the basis for 
subsequent robustness checks and validaঞon of growth 
dynamics (Secঞon 3.2.5) and consঞtute a core input to the 
classiCcaঞon of green growth pathways (Secঞon 3.3). By 
maintaining idenঞcal aggregaঞon structures for performance 
and potenঞal while preserving their disঞnct interpretaঞons, 
the Green Growth Index 2.0 enables coherent integraঞon 
of level-based and momentum-based assessments within a 
uniCed analyঞcal framework.
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Handling of Edge Cases and Missing Informaঞon

Edge cases may arise when the peer-group growth 
distribuঞon exhibits zero dispersion (i.e. 
= ) or when growth-rate observaঞons are 
missing for a given country, indicator, and year. In 
such cases, normalizaঞon using percenঞle bounds is 
neither feasible nor stable. 
To address these situaঞons, a neutral midpoint value 
is assigned:

Interpretaঞon: Normalized growth potenঞal 
scores are bounded between 0 and 100 and 
reYect a country’s relaঞve posiঞon within the 
peer-group distribuঞon of growth dynamics for 
a given indicator and year. Scores close to 100 
indicate strong transiঞon momentum relaঞve to 
peers, scores close to 0 indicate weak momentum, 
and scores near the midpoint reYect average 
peer-group performance. These normalized 
scores serve as the basis for aggregaঞng into 
pillar-, dimension-, and index-level measures of 
green growth potenঞal and for subsequent 
characterizaঞon of green growth pathways.

This approach avoids arঞCcially penalizing or 
rewarding countries due to data limitaঞons or a 
lack of variaঞon within peer groups. It ensures 
that missing or non-informaঞve growth signals 
do not exert undue inYuence on aggregated 
potenঞal scores while preserving comparability 
across countries and years.

Box 3.9.  Conঞnuaঞon
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relevant contextual factors, including policy shi[s or external 
shocks, to disঞnguish plausible changes in transiঞon momentum 
from spurious pa�erns arising from volaঞlity, sparse ঞme series, 
or data revisions. This validaঞon step supports conCdence that 
potenঞal scores capture meaningful temporal pa�erns in growth 
dynamics and are suitable for comparaঞve analysis over ঞme.

Cross-dimensional coherence validaঞon assesses whether 
growth potenঞal signals are consistent across dimensions and 
aggregaঞon levels. This involves examining whether underlying 
pillar-level dynamics broadly support high or low potenঞal in a 
given dimension, or whether a narrow subset of indicators 
drives aggregated results. Rather than applying addiঞonal 
staঞsঞcal tests, this assessment is conducted through a 
systemaঞc review of graphical outputs and comparaঞve 
visualizaঞons across dimensions and aggregaঞon levels, 
informed by expert judgement and contextual knowledge. 
Graphical pa�erns are examined to assess whether potenঞal 
scores reYect balanced, interpretable growth dynamics across 
dimensions, or whether isolated indicators or atypical pa�erns 
dominate them. This validaঞon step supports conCdence that 
aggregated potenঞal scores meaningfully summarize diverse 
transiঞon dynamics within the established index structure and 
that observed pa�erns are analyঞcally plausible given country 
contexts and known transiঞon processes.

As with performance validaঞon, validaঞon of potenঞal index 
scores does not lead to adjustment of normalized scores, 
aggregaঞon rules, or weighঞng schemes. The purpose of 
these validaঞon procedures is diagnosঞc, supporঞng transparent 
interpretaঞon of growth potenঞal scores and informing 
subsequent analyঞcal use, including the classiCcaঞon of green 
growth pathways in Secঞon 3.3.

3.3. Green Growth Pathways

This secঞon presents the green growth pathways framework, 
which integrates informaঞon from performance and potenঞal 
assessments to characterize pa�erns of green growth transiঞon 
across countries. Pathways provide a structured, comparaঞve 
lens for interpreঞng how current levels of green growth 
achievement interact with recent transiঞon momentum, without 
implying predicঞons or policy prescripঞons. By posiঞoning 
countries within a combined performance–potenঞal analyঞcal 
plane, the pathways framework supports descripঞve analysis of 
transiঞon dynamics and facilitates peer-based comparison. The 
performance–potenঞal plane provides a two-dimensional 
representaঞon in which countries are posiঞoned according to 
their relaঞve levels of performance (x-axis) and potenঞal (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 
secঞons.

3.3.2. Definiঞon of Quadrant-Based Green 
Growth Pathways

Green growth pathways are deCned using a two-dimensional 
framework that jointly considers countries’ current levels of green 
growth performance and their recent transiঞon momentum as 
captured by growth potenঞal scores. As illustrated in Figure 5, 
countries are posiঞoned within a performance–potenঞal plane, 
where the horizontal axis represents green growth performance, 
reYecঞng the level of achievement across dimensions, and the 
verঞcal axis represents green growth potenঞal, capturing recent 
momentum relaঞve to peers. The intersecঞon of these two 

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 potenঞal scores capture recent 
transiঞon momentum relaঞve to peers. Interpreঞng these two 
measures in isolaঞon can obscure important di@erences in 
transiঞon dynamics. Countries with similar performance levels 
may be progressing at signiCcantly di@erent speeds, and countries 
exhibiঞng strong recent momentum may sঞll face substanঞal gaps 

in current outcomes. A pathway-based perspecঞve is therefore 
introduced to integrate informaঞon on performance and potenঞal, 
thereby providing a more comprehensive understanding of 
countries’ transiঞon states within the Green Growth Index 
framework.

Green growth pathways are deCned as analyঞcal classiCcaঞons 
based on the joint posiঞoning of countries in the 
performance–potenঞal plane. They describe relaঞve transiঞon 
states that reYect the interacঞon between accumulated outcomes 
and recent growth dynamics, rather than represenঞng projected 
trajectories or future pathways. Pathways are inherently 
comparaঞve and descripঞve, allowing countries to be assessed in 
relaঞon to peers facing similar structural condiঞons. They do not 
imply linear or irreversible progress, nor do they prescribe speciCc 
policy choices or sequences.

The conceptual basis of the pathway framework rests on the 
complementary nature of performance and potenঞal. Performance 
scores reYect long-term outcomes shaped by structural, 
insঞtuঞonal, and policy factors, while potenঞal scores capture 
recent changes in these outcomes relaঞve to peer-group 
benchmarks. Joint interpretaঞon of these measures enables 
di@erenঞaঞon 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 perspecঞve provides a more complete picture 
of green growth transiঞons. Pathways complement, rather than 
replace, the underlying index scores and are intended to support 
transparent interpretaঞon rather than to generate new rankings. 
Within the Green Growth Index, pathways serve as an analyঞcal 
lens for interpreঞng heterogeneity in transiঞon dynamics across 
countries and over ঞme. They support comparaঞve analysis across 
peer groups, facilitate idenঞCcaঞon of shared transiঞon pa�erns, 
and provide a structured basis for discussing the interacঞon 
between current performance and recent progress in subsequent 
secঞons 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 determinisঞc transiঞons between states. 
Movement across pathways may be non-linear and reversible, 
reYecঞng changes in relaঞve momentum, structural condiঞons, 
or external shocks. Pathway classiCcaঞon is sensiঞve to relaঞve 
posiঞoning within the performance–potenঞal plane and should 
be interpreted in conjuncঞon with country context and detailed 
indicator-level informaঞon. The following secঞons deCne the 
quadrant-based pathways on the performance–potenঞal plane, 
describe how countries are classiCed within this framework, and 
examine the dynamics and validaঞon of pathway assignments 
over ঞme.

Data and Methods

3.2.6. Validaঞon of Potenঞal Index Scores

Validaঞon of green growth potenঞal index scores di@ers 
in scope and purpose from the validaঞon of performance index 
scores presented in Secঞon 3.1.6. While performance validaঞon 
focuses on assessing the plausibility of level-based scores 
relaঞve to sustainability benchmarks, external reference 
indicators, and established empirical pa�erns, validaঞon of 
potenঞal scores addresses the plausibility and internal coherence 
of relaঞve growth dynamics. Growth potenঞal scores do not 
represent levels of achievement and are not intended to predict 
future outcomes. Accordingly, their validaঞon cannot rely 
on comparisons with absolute targets or external outcome 
indicators; instead, it focuses on whether relaঞve momentum 
signals behave consistently across peers, dimensions, and ঞme. 
Validaঞon methods for potenঞal scores di@er from the 
robustness and sensiঞvity analyses discussed in Secঞon 
3.2.5, which assess the stability of results under alternaঞve 
parameter values and data assumpঞons. In contrast, the 
validaঞon procedures presented here examine the internal 
consistency and analyঞcal plausibility of potenঞal scores 
produced under the baseline speciCcaঞon.

Validaঞon of potenঞal index scores, therefore, focuses on 
three complementary aspects: the plausibility of relaঞve 
momentum signals within peer groups, the temporal plausibility 
of growth dynamics, and the cross-dimensional coherence 
of aggregated potenঞal scores. Together, these checks support 
conCdence that potenঞal scores provide a meaningful and 
interpretable summary of recent transiঞon dynamics.

Peer-group plausibility validaঞon assesses whether potenঞal 
scores are interpretable and consistent within the peer contexts 
used for benchmarking. Since growth potenঞal is deCned relaঞve 
to peer-group distribuঞons, validaঞon examines countries’ 
posiঞons within these distribuঞons and idenঞCes cases where 
relaঞve momentum is unusually high or low compared to 
structurally similar countries. Such assessments focus on 
whether observed growth dynamics are plausible given shared 
development characterisঞcs, baseline condiঞons, and typical 
transiঞon pa�erns within each peer group. Such cases do not 
imply measurement error, but they signal the need for closer 
analyঞcal review using graphical outputs and country context 
to ensure that observed growth dynamics are not driven by 
spurious e@ects or isolated indicator behavior. This peer-relaঞve 
perspecঞve supports validaঞon of growth potenঞal as a 
comparaঞve measure of transiঞon momentum, ensuring that 
di@erences in potenঞal reYect meaningful variaঞon among 
comparable countries rather than distorঞons arising from data 
structure or benchmarking.

Temporal plausibility validaঞon examines the stability and 
evoluঞon of potenঞal scores over ঞme. Growth potenঞal 
scores are expected to reYect sustained transiঞon dynamics 
rather than short-lived Yuctuaঞons. Validaঞon, therefore, 
reviews year-to-year changes in potenঞal scores to idenঞfy 
abrupt reversals, Yuctuaঞons, or disconঞnuiঞes that may be 
inconsistent with underlying transiঞon processes. The assessment 
focuses on whether observed changes exhibit conঞnuity and 
direcঞonal coherence over ঞme, in line with the gradual nature 
of structural transiঞons in environmental, economic, and social 
systems. Temporal pa�erns are assessed through a systemaঞc 
review of ঞme-series visualizaঞons and trend proCles for potenঞal 
scores at the indicator, pillar, and dimension levels. Where abrupt 
changes or irregular pa�erns are observed, these are examined 
in relaঞon to underlying indicator behavior, data availability, and 
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Figure 5. Illustraঞon of Quadrant-Based Green Growth Pathways On the Performance-Potenঞal Plane
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3.3.3. Dynamics and Analyঞcal Use of Green 
Growth Pathways

Green growth pathways are dynamic and may evolve over ঞme 
as countries’ performance levels and transiঞon momentum 
change. Because pathway classiCcaঞon is based on annually 
updated performance and potenঞal scores, countries may move 
across quadrants in response to shi[s in relaঞve achievement, 
changes in transiঞon momentum, or both. Such movements 
are not assumed to be linear or irreversible. Transiঞons across 
pathways may reYect sustained changes in underlying dynamics, 
temporary acceleraঞons or slowdowns, or the inYuence of 
external shocks. Pathway analysis, therefore, focuses on 
idenঞfying persistent transiঞon dynamics over ঞme rather than 
isolated year-to-year movements. Figure 6 illustrates these 
dynamics by tracing country trajectories within the 
performance–potenঞal plane over mulঞple years, highlighঞng 
both the direcঞon and persistence of pathway movements.

Interpretaঞon of pathway transiঞons requires a�enঞon to 
the direcঞon and persistence of movement within the 
performance-potenঞal plane. For example, movement from 
Emerging Improvers to Leaders in Moঞon indicates that 
accelerated transiঞon momentum has been accompanied by 
rising performance levels, suggesঞng strengthening of progress. 
By contrast, shi[s from Leaders in Moঞon to Achievers Losing 
Momentum reYect contexts in which strong performance is 
maintained but recent momentum has weakened, o[en 
associated with maturity e@ects or diminishing marginal gains. 
Transiঞons from Slow Movers to Emerging Improvers signal the 
emergence of transiঞon momentum despite conঞnued 
performance gaps. In contrast, persistent posiঞoning in the 
Slow Movers quadrant may indicate structural, insঞtuঞonal, 
or contextual constraints that a@ect both achievement and 
momentum. The examples shown in Figure 6 demonstrate 
how such transiঞons can occur gradually over ঞme, rather 
than through abrupt changes in a single year.

Beyond temporal analysis, green growth pathways provide a 
structured framework for comparaঞve assessment across 
countries and peer groups. By jointly considering performance 
and potenঞal, pathways enable disঞnguishing countries with 
similar achievement levels but divergent momentum proCles, 
as well as countries with comparable momentum from di@erent 
starঞng points. This facilitates peer-based learning and 
comparaঞve analysis by highlighঞng shared transiঞon 
characterisঞcs and challenges among countries occupying 
similar posiঞons in the performance–potenঞal space. Table 2 
summarizes the typical performance-potenঞal proCles, transiঞon 
dynamics, and analyঞcal interpretaঞon associated with each 
pathway, providing a structured reference for comparaঞve 
analysis across countries and regions. Green growth pathways 
have direct relevance for policy dialogue and strategic analysis, 
while remaining analyঞcally neutral and non-policy prescripঞve. 
They provide a concise way to frame discussions about where 
countries stand in their transiঞon processes and how recent 
momentum aligns with exisঞng performance levels. For countries 
classiCed as Leaders in Moঞon, pathways highlight the importance 
of sustaining momentum while managing increasing complexity 
and trade-o@s. Achievers Losing Momentum highlight the need 
for innovaঞon, eLciency gains, or policy adjustments to maintain 
progress. Emerging Improvers point to contexts where recent 
acceleraঞon may warrant support to consolidate gains and 
sustain momentum, while Slow Movers highlight situaঞons 
where inherent constraints and capacity gaps may be limiঞng 
both achievement and momentum. As summarized in Table 2, 

Figure 6. Illustraঞon of Dynamics Of Green Growth Pathways

Data and Methods

dimensions divides the space into four analyঞcal quadrants, each 
corresponding to a disঞnct green growth pathway.Quadrant 
boundaries are deCned using reference thresholds applied 
consistently across countries and years. In the baseline speciCcaঞon, 
global median values of performance and potenঞal scores are used 
as reference lines to disঞnguish relaঞvely high and low achievement 
and momentum. These thresholds serve as analyঞcal benchmarks 
for classiCcaঞon and do not a@ect the underlying performance or 
potenঞal scores. Countries located near quadrant boundaries are 
interpreted with cauঞon, and pathway assignment is considered a 
relaঞve, descripঞve classiCcaঞon rather than a precise or 
determinisঞc categorizaঞon.The four quadrant-based green growth 
pathways are deCned as follows.

Leaders in Moঞon (Quadrant A) 

occupy the upper-right quadrant of the framework and 
are characterized by both high performance and high 
potenঞal. Countries in this pathway have achieved 
relaঞvely strong green growth outcomes while 
maintaining above-average transiঞon momentum.

Achievers Losing Momentum (Quadrant B)

are located in the lower-right quadrant and combine 
high performance with relaঞvely low potenঞal. This 
pathway reYects a context in which strong current 
outcomes coexist with slowing recent progress, o[en 
associated with maturity e@ects or reduced incremental 
gains.

Emerging Improvers (Quadrant C)

posiঞoned in the upper-le[ quadrant, display relaঞvely 
low current performance but high potenঞal, indicaঞng 
accelerated transiঞon momentum and catch-up 
dynamics relaঞve to peers.

Slow Movers (Quadrant D) 

occupy the lower-le[ quadrant and are characterized 
by both low performance and low potenঞal, reYecঞng 
limited recent progress alongside persistent gaps in 
green growth outcomes.

Pathway deCniঞons are applied uniformly across countries and 
years and do not introduce addiঞonal aggregaঞon, weighঞng, or 
normalizaঞon beyond those used to construct the performance 
and potenঞal indices. Pathway assignment does not modify index 
scores and should be interpreted as a structured summary of 
countries’ joint posiঞon within the performance–potenঞal plane. 
As such, pathways provide an analyঞcal lens for organizing and 
comparing transiঞon dynamics, rather than an addiঞonal scoring 
layer or ranking mechanism. The four quadrant-based green 
growth pathways are deCned as follows.
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Table 2. Analyঞcal interpretaঞon and Policy relevance of the Green Growth Pathways

Pathway
Performance–Potenঞal 

Profile
Typical Transiঞon 

Dynamic
Analyঞcal 

Interpretaঞon
Policy Relevance 

(Non-prescripঞve)

Leaders in
Moঞon

High performance, high 
potenঞal

Sustained or advancing 
momentum at relaঞvely 
high levels of achievement

Indicates consolidated outcomes 
alongside conঞnued progress; 
momentum is broad-based rather 
than driven by isolated indicators

Focus on sustaining 
momentum, managing 
complexity, and addressing 
emerging trade-o@s as 
systems mature

Achievers
Losing
Momentum

High performance, low 
potenঞal

Slowing or deceleraঞng 
momentum despite strong 
current outcomes

ReYects maturity e@ects or 
diminishing marginal gains; 
performance remains strong but 
recent progress has moderated

Highlights the need for 
innovaঞon, eLciency 
improvements, or policy 
adjustments to prevent 
long-term stagnaঞon

Emerging
Improvers

Low performance, high 
potenঞal

Acceleraঞng momentum 
from lower starঞng points; 
catch-up dynamics

Signals rapid relaঞve progress that 
has not yet translated into high 

performance levels

Suggests opportuniঞes to 
consolidate gains and 
support sustained 
acceleraঞon through 
targeted intervenঞons

Slow Movers Low performance, low 
potenঞal

Limited or weak 
momentum alongside 
persistent outcome gaps

Indicates constrained transiঞons, 
potenঞally driven by structural, 
insঞtuঞonal, or contextual barriers

Draws a�enঞon to structural 
constraints and capacity gaps 
that may require targeted 
support and enabling 
condiঞons

Validaঞon is conducted through four complementary checks: 
(i) consistency between performance and potenঞal posiঞons, 
(ii) 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 conCdence that pathway 
classiCcaঞons provide a meaningful summary of transiঞon 
dynamics without altering underlying index results.

The Crst validaঞon step examines performance–potenঞal 
consistency to ensure that pathway classiCcaঞons reYect 
coherent combinaঞons of achievement and transiঞon 
momentum. Countries’ posiঞons within the 
performance–potenঞal plane are reviewed to idenঞfy 
cases where pathway classiCcaঞon appears diLcult to interpret, 
such as unusually high momentum at very high levels of 
performance or persistently low momentum despite moderate 
achievement. Such conCguraঞons do not imply 
measurement error, but they signal the need for closer 
analyঞcal review to conCrm that pathway placement reYects 
genuine transiঞon dynamics rather than artefacts of aggregaঞon 
or short-term Yuctuaঞons.

The second validaঞon step assesses the temporal plausibility 
of pathway trends. Because green growth pathways are expected 
to reYect sustained transiঞon dynamics rather than short-lived 
variaঞon, validaঞon reviews the evoluঞon of pathway posiঞons 
over ঞme. Abrupt or frequent shi[s across pathways are 
examined to determine whether they correspond to meaningful 
changes in underlying indicators or reYect volaঞlity, data gaps, 
or boundary e@ects. Emphasis is placed on idenঞfying persistent 
movements and coherent trajectories, consistent with the 
dynamic interpretaঞon of pathways discussed in Secঞon 3.3.3.

The third validaঞon step focuses on cross-dimensional 
coherence, examining whether pathway assignments are broadly 
supported across dimensions and aggregaঞon levels. This involves 
reviewing whether a country’s pathway posiঞon reYects balanced 

dynamics across mulঞple pillars and dimensions, or whether it is 
driven disproporঞonately by a narrow subset of indicators. Graph-
ical inspecঞon and expert judgement are used to assess whether 
pathway signals capture diversiCed transiঞon dynamics rather 
than isolated or dominant e@ects within speciCc components.

The fourth validaঞon step evaluates peer-group plausibility 

by examining pathway assignments within the comparaঞve 
contexts used for benchmarking growth potenঞal. Because 
potenঞal scores are deCned relaঞve to peer-group distribuঞons, 
pathway placement is reviewed to idenঞfy cases where countries 
appear unusually posiঞoned relaঞve to structurally similar peers. 
Such cases prompt closer examinaঞon of indicator behavior and 
contextual factors, ensuring that pathway classiCcaঞons remain 
interpretable within comparable development and structural 
condiঞons.

Finally, pathway validaঞon is completed through expert 
judgement and contextual review, which integrates the 
resultsof the four validaঞon checks with country knowledge 
and analyঞcal experience. Expert review is used to interpret 
Yagged cases, assess plausibility, and document explanatory 
factors, without modifying computed scores or pathway 
assignments. Validaঞon does not imply causal a�ribuঞon, 
predicঞon of future pathways, or normaঞve assessment of 
policy performance. Instead, it serves to ensure that green 
growth pathways funcঞon as a transparent, credible, and 
analyঞcally sound framework for organizing and interpreঞng 
performance and transiঞon momentum across countries and 
over ঞme.

Data and Methods

the policy relevance of pathways lies in framing prioriঞes and 
implementaঞon ঞming rather than prescribing speciCc policy 
acঞons.

At the same ঞme, pathway analysis has clear limits. Pathways 
are sensiঞve to relaঞve posiঞoning and should be interpreted 
alongside detailed indicator-level evidence and country 
context. Small movements near quadrant boundaries may 
reYect marginal changes in scores rather than substanঞve 
shi[s in transiঞon dynamics. Pathways do not predict future 
performance, nor do they imply converging or diverging trends. 
Their analyঞcal value lies in organizing informaঞon on 
performance and momentum in a transparent and interpretable 
way, with Cgures such as Figure 6 and summary tables such 
as Table 2 serving as complementary tools for interpretaঞon 
rather than deCniঞve assessments. The observed dynamics of 
green growth pathways over ঞme provide the basis for expert 
validaঞon of the pathway assignments discussed in the following 
subsecঞon, which assesses the plausibility and internal 
consistency of the pathway classiCcaঞons within the broader 
analyঞcal framework.

3.3.4. Validaঞon of Pathway Classificaঞons
Validaঞon of green growth pathways assesses whether 
countries’ posiঞons within the quadrants are analyঞcally 
plausible, internally consistent, and interpretable within the 
established performance–potenঞal framework. Because 
pathways combine two disঞnct analyঞcal constructs, i.e., 
level-based performance and relaঞve transiঞon momentum, 
into a joint classiCcaঞon, validaঞon is necessary to ensure 
that this integraঞon produces meaningful and credible 
interpretaঞons rather than mechanical or misleading groupings. 
Unlike robustness and sensiঞvity analyses, which examine the 
stability of scores under alternaঞve assumpঞons, pathway 
validaঞon focuses on the coherence of the resulঞng 
classiCcaঞons. 
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Stakeholder Parঞcipaঞon and Policy Applicaঞons

STAKEHOLDER PARTICIPANTS AND 
POLICY APPLICATIONS
This chapter builds on the methodological framework 
presented in the previous secঞon by describing how stakeholder 
parঞcipaঞon is embedded in the design, interpretaঞon, and 
applicaঞon of the Green Growth Index. While Chapter 3 
focused on the data, indicators, and analyঞcal methods used 
to construct the Index, this chapter shi[s a�enঞon to the 
processes that ensure analyঞcal outputs are credible, relevant, 
and appropriately used. It documents how structured 
stakeholder engagement supports validaঞon, contextual 
interpretaঞon, and transparency, and explains how the Green 
Growth Index is applied across global, regional, and naঞonal 
contexts. By linking methodological rigor with parঞcipatory 
processes and pracঞcal applicaঞons, Chapter 4 explains how 
the Index transiঞons from technical construcঞon to informed 
analyঞcal interpretaঞon and policy dialogue.

4.1. Design and Stakeholder Engagement 
Process

The Green Growth Index adopts an expert-led, parঞcipatory 
design approach, in which stakeholder engagement is embedded 
as a core methodological component of the index development 
process. Rather than serving as a consultaঞon for disseminaঞon 
or policy advocacy, stakeholder parঞcipaঞon in the Green Growth 
Index 2.0 is explicitly oriented toward index design, validaঞon, 
and reCnement. This approach reYects the understanding that 

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 deCned design objecঞves, with di@erent 
stakeholder groups contribuঞng at speciCc 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 collecঞvely 
ensure the Index’s analyঞcal robustness, policy relevance, 
and legiঞmacy. These principles, including policy relevance, 
technical credibility, inclusiveness and interdisciplinarity, 
transparency and traceability, and iteraঞve learning, deCne 
how experঞse is mobilized and integrated across the index 
design cycle. Rather than serving as general consultaঞon norms, 
they funcঞon as design safeguards that shape conceptual framing, 
indicator selecঞon, and methodological validaঞon, thereby 
directly inYuencing the structure and quality of the Index. 
Engagement is therefore treated as a design requirement, not 
as a communicaঞon or outreach add-on, and is embedded 
upstream in the analyঞcal process.

4
A Crst guiding principle is policy relevance, which ensures that 
the Green Growth Index reYects priority dimensions of 
sustainable development as arঞculated in naঞonal strategies
and internaঞonally 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 analyঞcal usefulness without predetermining policy choices or 
prescribing speciCc acঞons.

A second principle is technical credibility, achieved through 
expert-led validaঞon of conceptual assumpঞons, indicator 
deCniঞons, data sources, and methodological approaches. 
Engagement with internaঞonal experts, staঞsঞcians, and 
themaঞc specialists provides a systemaঞc check on 
methodological soundness and internal consistency. By 
anchoring design decisions in established staঞsঞcal and 
indicator-construcঞon methods used in global assessments, 
the Index establishes technical credibility through transparent 
methodological choices and consistent applicaঞon of standards 
across indicators and countries. This strengthens the robustness, 
comparability, and interpretability of results across countries 
and over ঞme, including when data constraints require the use 
of proxy indicators or esঞmaঞon techniques.

Inclusiveness and interdisciplinarity form a third principle 
guiding stakeholder engagement. Green growth is inherently 
mulঞ-dimensional, encompassing economic performance, 
environmental sustainability, and social inclusion. The engagement 
process, therefore, draws on experঞse across these domains to 
avoid narrow or sector-speciCc interpretaঞons of progress. This 
interdisciplinary approach contributes to the Index by ensuring 
balanced representaঞon across dimensions, improving coherence 
among indicators, and making trade-o@s and complementariঞes 
more visible within the analyঞcal framework.

A fourth principle is transparency and traceability, which 
underpins conCdence in the Index design process. Stakeholder 
inputs are systemaঞcally recorded, and their implicaঞons for 
indicator selecঞon, methodological reCnements, 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 
iteraঞve learning. The Green Growth Index is designed as a 

dynamic measurement framework that evolves as data 
availability improves, analyঞcal methods advance, and policy 
contexts change. Engagement, therefore, occurs through mulঞple 
rounds of review and reCnement over ঞme rather than one-o@ 
consultaঞons. This iteraঞve approach contributes to the Index’s 
long-term relevance and adaptability while preserving 
methodological conঞnuity across updates.

The above-menঞoned principles have guided stakeholder 
engagement in developing the Green Growth Index since its 
incepঞon in 2019 and underpin the design, selecঞon, validaঞon, 
and reCnement of indicators across successive ediঞons. They 
provide conঞnuity in how experঞse is mobilized and integrated, 
while allowing the framework to evolve in response to new data, 
analyঞcal advances, and policy contexts. These same principles 
will conঞnue to guide the development of the Green Growth 
Index 2.0, ensuring that methodological innovaঞon and expanded 

analyঞcal scope are grounded in established pracঞces 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 
deCned stakeholder typology that reYects the di@erent forms 
of experঞse required at various stages of index construcঞon. 
This typology disঞnguishes stakeholders by the speciCc design 
funcঞons they perform, rather than by their insঞtuঞonal 
aLliaঞon or potenঞal use of index results. Table 3 summarizes 
the main stakeholder categories involved in the design process 
and clariCes their respecঞve roles. Across all stakeholder 
categories, a clear disঞncঞon is maintained between design 
oversight roles and advisory roles. Design oversight concerns 
design choices that directly a@ect the structure of the Index, 
including adjustments to the framework and decisions about 
indicator inclusion or exclusion. Advisory roles support these 
decisions through validaঞon, technical review, and design-stage 
interpretaঞon. This di@erenঞaঞon ensures that design decisions 
remain evidence-based and transparent, while enabling broad 
expert input.

Internaঞonal expert group plays a foundaঞonal role in 
maintaining both the conceptual and methodological integrity of 
the Green Growth Index. In addiঞon to safeguarding the 
coherence of the overarching framework and the internal logic of 
dimensions and pillars, the expert group reviews and validates 
methodological innovaঞons introduced over ঞme, including new 
analyঞcal approaches, validaঞon procedures, and reCnements 
embedded in the Green Growth Index 2.0. Their engagement 
ensures that changes to methods are technically sound, consistent 
with established measurement pracঞces, and compaঞble with 
the objecঞve of cross-country comparability. Through structured 
review and collecঞve endorsement, internaঞonal experts provide 
formal approval of methodological updates, thereby anchoring 
innovaঞon in conঞnuity and strengthening conCdence in the 
evoluঞon of the Index. Annex 3 presents the members of the 
internaঞonal expert group, which was formed in 2019 to support 
the annual review of the Green Growth Index.

Regional insঞtuঞons and pracঞঞoners contribute 
contextual knowledge that helps adapt the global framework to 
shared regional condiঞons. In addiঞon to technical and 
pracঞঞoner experঞse, government partners within the region are 
consulted as part of this engagement process, providing 
policy-informed perspecঞves on regional development 
prioriঞes and structural characterisঞcs. Their combined inputs 
are parঞcularly relevant in regional and peer-group applicaঞons, 
where countries face similar economic structures, environmental 
constraints, or transiঞon challenges. Through this collaboraঞve 
process, regional insঞtuঞons, pracঞঞoners, and government 
partners jointly contribute to strengthening and reCning the 
indicator framework for regional applicaঞons, ensuring it remains 
analyঞcally robust, contextually meaningful, and consistent with 
the Index’s core structure.

Naঞonal government experts contribute design-stage insights 
on relevance and feasibility, drawing on their sectoral and 
insঞtuঞonal experঞse. In this role, they exercise design oversight 
alongside their advisory funcঞon, supporঞng the validaঞon of 
key design assumpঞons within naঞonal contexts. In addiঞon 
to assessing whether proposed indicators appropriately 
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capturenaঞonally salient aspects of green growth and whether 
the underlying data sources and assumpঞons are credible within 
naঞonal staঞsঞcal and insঞtuঞonal systems, government 
experts engage in technical analysis of index scores as part of the 
design and validaঞon process. This includes assessing whether 
observed results plausibly reYect naঞonal condiঞons, idenঞfying 
key challenges and opportuniঞes for green growth transiঞons, 
and providing sector-speciCc perspecঞves on the drivers 
underlying index performance. Through this oversight and 
analysis at the design stage, naঞonal government experts help 
conCrm the internal consistency and contextual plausibility of 
index results. This analyঞcal contribuঞon supports reCnement of 
the indicator framework and validaঞon of results, while remaining 
strictly conCned to design-stage interpretaঞon rather than policy 
formulaঞon or decision-making.

Technical partners and data specialists contribute targeted 
experঞse to strengthen indicator availability and data coverage for 
the Green Growth Index. Their engagement focuses on idenঞfying 
data gaps for priority indicators, improving the availability of data 
that are not readily accessible through internaঞonal databases, 
and supporঞng the inclusion of indicators that are analyঞcally 
relevant but not yet widely reported. Through collaboraঞon 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 

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

Stakeholder 
category

Design focus Main contribuঞons Role type

Internaঞonal
expert groups

Conceptual and methodological 
integrity

Review and validate the overarching framework and analyঞcal 
structure; assess alignment with internaঞonal sustainability agendas; 
review, endorse, and approve methodological innovaঞons introduced 
in the Green Growth Index 2.0 to ensure technical soundness and 
comparability

Design 

oversight and 
advisory

Regional
insঞtuঞons and
pracঞঞoners

Regional contextualizaঞon Assess relevance and interpretability of indicators under shared 
regional condiঞons; engage regional government partners to 
strengthen and reCne the indicator framework for regional applicaঞons 
while preserving the core structure

Advisory

Naঞonal 
government
experts

Design-stage relevance, 
feasibility, and analyঞcal 
validaঞon

Evaluate alignment of indicators with naঞonal green growth 
prioriঞes; assess credibility of data sources and assumpঞons; contribute 
to design-stage analysis of index scores by idenঞfying key challenges 
and opportuniঞes for green growth transiঞons using sectoral experঞse

Design 

oversight and 
advisory

Technical partners
and data
specialists

Indicator availability and data 
coverage

Idenঞfy data gaps for priority indicators; support the generaঞon and 
provision of data for indicators not available through internaঞonal 
databases; improve data availability to enable inclusion of analyঞcally 
relevant indicators in the framework

Advisory

Scienঞfic and
themaঞc experts

ScienঞCc rigor and 
evidence-based review

Provide independent review of analyঞcal assumpঞons, indicator 
relevance, and result interpretaঞon; contribute scienঞCc scruঞny 
drawing on academic research and internaঞonal assessment processes 
such as IPCC and IPBES

Advisory

GGGI technical 
team

Integraঞon, coordinaঞon, and 
governance

Coordinate stakeholder engagement; synthesize inputs across groups; 
apply design rules consistently; document revisions and ensure 
transparency throughout the design cycle

Design 

oversight and 
implementor

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

Scienঞfic and themaঞc experts provide independent 
analyঞcal review and subject-ma�er depth, primarily drawing 
on academic and research insঞtuঞons. GGGI invites these experts 
to contribute to the design and review process, and some 
engage proacঞvely by requesঞng to serve as reviewers based on 
their recognized experঞse. Many of these contributors are 
aLliated with or have served as authors and reviewers in 
internaঞonal scienঞCc assessment processes, including the 
Intergovernmental Panel on Climate Change (IPCC) and the 
Intergovernmental Science-Policy Pla�orm on Biodiversity and 
Ecosystem Services (IPBES). Their role focuses on reviewing 
analyঞcal assumpঞons, indicator relevance, and the interpretaঞon 
of results from a scienঞCc perspecঞve, parঞcularly where 
indicators relate to complex environmental, climate, or social 
systems. Through formal review of dra[ reports and technical 
documentaঞon, scienঞCc and themaঞc experts help ensure that 
the Index is grounded in the latest scienঞCc evidence, reYects 
emerging knowledge, and maintains credibility within the broader 
research community. This contribuঞon strengthens the analyঞcal 
foundaঞon of the Index while remaining complementary to 
policy- and data-oriented inputs from other stakeholder groups.

4.1.3. Stakeholder Engagement Across the Index 
Design Cycle

By adopঞng a structured stakeholder typology and clarifying 
associated roles, the Green Growth Index design process 
balances inclusiveness with analyঞcal discipline, enabling the 
Index to draw on a wide range of experঞse while maintaining 
transparency and accountability. Within this structured 
arrangement, the GGGI technical team plays a central 
coordinaঞng and operaঞonal role, ensuring that inputs from 
di@erent stakeholder groups are integrated coherently and 
applied consistently within the index framework. Acঞng as both 
the design oversight body and the implementer, the Green 
Growth Performance Measurement (GGPM) team is responsible 
for operaঞonalizing agreed design principles, expert inputs, and 
methodological decisions. This includes planning and 
facilitaঞng 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 pracঞcal aspects of index 
development, including indicator compilaঞon, data processing, 
and documentaঞon of methodological choices. The team also 
ensures that revisions and updates to the framework are 
systemaঞcally recorded and transparently communicated, 
thereby maintaining conঞnuity across index ediঞons.

Building on this structured coordinaঞon, stakeholder engagement 
in the Green Growth Index is structured as a conঞnuous and 
iteraঞve process that spans the full index design cycle, as 
illustrated in Figures 7 and 8. The Cgure presents stakeholder 
engagement as an expert-led, parঞcipatory structure organized 
around four interlinked design stages: conceptual framing, 
indicator screening, method validaঞon, and index score 
interpretaঞon. Engagement is not concentrated at a single point 
in the process; instead, it is deliberately sequenced to ensure that 
di@erent forms of experঞse are mobilized at stages where they 
contribute most e@ecঞvely to analyঞcal quality and coherence. 
The design cycle is iteraঞve, with feedback loops connecঞng the 
four stages. Insights generated from index score interpretaঞon 
may inform further method validaঞon or indicator reCnement, 
while Cndings from data and method validaঞon can prompt 
adjustments to indicator deCniঞons or conceptual assumpঞons. 
This cyclical structure enables conঞnuous learning and 
reCnement while preserving consistency and transparency across 
index ediঞons. By embedding stakeholder engagement across all 
stages of the design cycle, the Green Growth Index ensures that 
expert inputs are systemaঞcally integrated, design decisions are 
traceable, and the integrity of the framework is maintained over 
ঞme.

At the conceptual framing stage, stakeholder engagement 
focuses on establishing the analyঞcal foundaঞons of the Green 
Growth Index. Engagement at this stage involves internaঞonal 
expert groups, regional insঞtuঞons and pracঞঞoners, and naঞonal 
government experts, who collecঞvely contribute to validaঞng the 
overall framework, conCrming the relevance of core dimensions 
and pillars, and ensuring alignment with internaঞonally agreed 
sustainability agendas and naঞonal development prioriঞes. This 
collaboraঞve process was central to the development of the 
Green Growth Index conceptual framework, Crst published in 
2019, which provides the common analyঞcal foundaঞon for all 
subsequent applicaঞons of the Index (Figure 8). All global, 
regional, and naঞonal applicaঞons of the Green Growth Index 
build on and adapt this shared framework, ensuring consistency 
in conceptual scope while allowing contextual reCnement. As 
presented in Figure 1, the Green Growth Index framework deCnes 

the core dimensions and structure that guide indicator selecঞon 
and methodological choices. By anchoring the design process in a 
shared and well-deCned 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 analyঞcal contribuঞon 
of candidate indicators. This stage brings together internaঞonal 
expert groups, regional insঞtuঞons and pracঞঞoners, naঞonal 
government experts, technical partners and data specialists, 
and scienঞCc and themaঞc experts, ensuring that a wide range 
of perspecঞves informs indicator selecঞon. Engagement at this 
stage supports the systemaঞc 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 validaঞon, enabling experঞse from 
di@erent levels to inform indicator selecঞon. An internaঞonal 
expert group and scienঞCc and themaঞc experts review and rate 
the indicators proposed not only for the Global Green Growth 
Index but also for naঞonal indices, providing an independent 
assessment of conceptual soundness, scienঞCc validity, and 
methodological consistency. Conversely, naঞonal government 
experts review and rate the policy relevance of indicators used 
in regional indices, ensuring that regional indicator sets remain 
grounded in naঞonal policy contexts and development prioriঞes. 
Technical partners and data specialists contribute by assessing 
data feasibility and idenঞfying opportuniঞes to improve indicator 
coverage where gaps exist. Through this mulঞ-layered 
screening process, stakeholder engagement helps ensure that the 
Cnal indicator set is analyঞcally robust, contextually relevant, and 
Ct for purpose across global, regional, and naঞonal applicaঞons.

At the methods validaঞon stage, stakeholder engagement 
focuses on ensuring the technical soundness, internal 
consistency, and analyঞcal robustness of the methodological 
approaches underpinning the Green Growth Index. Engagement 
at this stage primarily involves an internaঞonal expert group, 
technical partners, and data specialists, and scienঞCc and themaঞc 
experts, who contribute complementary experঞse to the review 
of methodological assumpঞons and analyঞcal procedures. Their 
inputs focus on validaঞng the overall measurement architecture, 
including normalizaঞon approaches, aggregaঞon structures, and 
robustness checks, with parঞcular a�enঞon to transparency and 
comparability across countries. The core methods of the Green 
Growth Index were fully validated in 2019, before the publicaঞon 
of the Crst Green Growth Index report, thereby establishing the 
methodological foundaঞons for subsequent applicaঞons. Further 
comprehensive validaঞon was conducted in 2025 in conjuncঞon 
with the introducঞon of the Green Growth Index 2.0, 
reYecঞng methodological reCnements and the incorporaঞon 
of new analyঞcal elements (i.e., potenঞal 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 consultaঞon with 
the European Commission’s Competence Centre on Composite 
Indicators and Scoreboards (COIN) to review both the exisঞng 
and enhanced methods underpinning the Green Growth 
Index 2.0. This consultaঞon provided an independent staঞsঞcal 
assessment of data quality, the soundness of the mulঞlevel index 
structure, and the implicaঞons of modelling assumpঞons, thereby 
strengthening methodological transparency and reliability.
In addiঞon to these comprehensive reviews, parঞal validaঞon of 
selected methodological components, parঞcularly those related to 
robustness checks and the use of weights, has been undertaken 
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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 naঞonal indices, as these applicaঞons apply the same 
methodological framework validated at the global level. Alignment 
with the globally validated methods ensures consistency and 
comparability across applicaঞons, while allowing regional and 
naঞonal indices to focus validaঞon e@orts on indicator relevance 
and data availability rather than methodological redesign.

At the index score interpretaঞon stage, stakeholder engagement 
focuses on assessing the analyঞcal plausibility and coherence of 
index results. Engagement at this stage supports systemaঞc 
interpretaঞon of scores, helping to verify whether observed 
pa�erns are consistent with underlying data, indicator behavior, 
and conceptual expectaঞons. Internaঞonal expert groups and 
scienঞCc and themaঞc experts, as well as the GGGI Publicaঞon 
Commi�ee, 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, distribuঞons, and trends. In naঞonal applicaঞons, index 
score interpretaঞon is conducted more intensively through 
mulঞ-day technical workshops involving naঞonal government 
experts. These engagements enable detailed examinaঞon of 
country-speciCc results, drawing on sectoral experঞse to assess 
whether index scores plausibly reYect naঞonal condiঞons and 
development trajectories. Through structured group discussion, 
naঞonal experts assess key challenges and opportuniঞes for green 
growth transiঞons, contribuঞng policy insights to the assessment 
of index scores in the Naঞonal Green Growth Index reports.
Assessments of index scores using the enhanced analyঞcal 
features of the Green Growth Index 2.0 have, to date, been 
developed for the Global Green Growth Index. The extension of 
score interpretaঞon, incorporaঞng potenঞal and pathways for 
regional and naঞonal applicaঞons, will be determined in 
consultaঞon with GGGI’s relevant internaঞonal and government 

partners, reYecঞng consideraঞons of analyঞcal readiness, data 
availability, and intended use. This staged approach ensures that 
score interpretaঞon 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 iteraঞve and conঞnuous. Feedback 
generated at each stage of the design cycle feeds into framework 
reCnement and periodic updates, allowing the Index to evolve in 
response to new data, emerging analyঞcal insights, and advances 
in measurement pracঞces. Engagement mechanisms are 
insঞtuঞonalized through regular expert reviews, documented 
revisions, and transparent methodological reporঞng, ensuring 
that the Index remains both stable and adaptable over ঞme. By 
embedding stakeholder engagement throughout the full index 
design cycle, the Green Growth Index strengthens its technical 
robustness, legiঞmacy, and analyঞcal relevance while maintaining 
a clear separaঞon between index design and policy applicaঞon, as 
addressed in the following secঞons.

Figure 7. Index design cycle under an expert-led parঞcipatory design approach

Figure 8. Iteraঞve design process of the Green Growth Index
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4.1.4. Modaliঞes of Stakeholder Engagement

Stakeholder engagement in the Green Growth Index is 
operaঞonalized through a set of complementary modaliঞes 
designed to support di@erent funcঞons across the index design 
cycle. These modaliঞes translate the engagement principles and 
stakeholder roles described in the preceding secঞons into 
pracঞcal tools that enable structured, evidence-based input. 
Table 4 summarizes the main engagement modaliঞes used in 
the design of the Index and links each modality to its primary 
designfuncঞon, typical stage of use, and key outputs. 

Internaঞonal expert consultaঞons, conducted both virtually 
and in person, provide a structured forum for collecঞve technical 
deliberaঞon and validaঞon. These consultaঞons primarily involve 
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the internaঞonal 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, 
parঞcipaঞng experts review indicator performance, assess 
analyঞcal consistency, and examine methodological implicaঞons 
arising from updates to data or framework elements. The annual 
internaঞonal expert consultaঞons are conducted in collaboraঞon 
with the Green Growth Knowledge Partnerships (GGKP), which 
supports convening relevant experঞse and facilitates knowledge 
exchange across insঞtuঞons. Outputs from these consultaঞons 
include agreed reCnements to indicators or methods, clariCcaঞon 
of analyঞcal issues, and documented expert consensus or 
divergence, contribuঞng directly to the robustness and 
transparency of the global index design process.

Parঞcipatory workshops are an integral component of the design 
process for naঞonal Green Growth Indices. These workshops 
are primarily conducted at the naঞonal level and involve naঞonal 
government experts and technical partners and data specialists, 
ensuring that technical discussions are grounded in 
country-speciCc policy contexts and data realiঞes. Workshops 
are typically organized as intensive engagements lasঞng between 
two and Cve days, allowing suLcient ঞme for in-depth review 
of indicators, examinaঞon of data availability, and structured 
interpretaঞon of preliminary results. Parঞcipatory workshops 
are co-organized with GGGI’s government partners, 
reinforcing naঞonal ownership of the design process while 
maintaining alignment with the core Green Growth Index 
framework. Through facilitated sessions, parঞcipants assess 
indicator relevance and feasibility, validate analyঞcal plausibility 
of results, and idenঞfy data gaps or reCnement needs. The 
extended duraঞon and interacঞve format of these workshops 
enable detailed technical discussion and collecঞve validaঞon, 
contribuঞng directly to reCnement of the indicator framework 
and strengthening the credibility of naঞonal index design 
outcomes.

Targeted technical consultaঞons are conducted as part of the 
design process for global, regional, and naঞonal Green Growth 
Indices to address speciCc technical and data-related issues. 
These consultaঞons primarily involve technical partners and 
data specialists, as well as naঞonal government experts, focusing 
on indicator deCniঞons, data gaps, and the idenঞCcaঞon of 
suitable proxies where required. Engagements are organized 
either by GGGI, through meeঞngs with experts in relevant 
insঞtuঞons, ministries, and line agencies, or by government 
counterparts parঞcipaঞng in the design process, who convene 
consultaঞons with colleagues across their respecঞve ministries 
and line agencies. Through these targeted engagements, 
stakeholders provide focused input that supports the resoluঞon 
of speciCc design challenges, improves data availability for priority 
indicators, and strengthens the operaঞonalizaঞon of the indicator 
framework. By drawing directly on insঞtuঞonal knowledge within 
government systems and on technical experঞse from data 
specialists, targeted technical consultaঞons contribute to more 
robust, contextually grounded design outcomes for global, 
regional, and naঞonal applicaঞons of the Index.

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

framework, and the underlying analyঞcal logic. Engagement 
through webinars is parঞcularly important in contexts where 
parঞcipants bring diverse sectoral and technical backgrounds 
to the design process.

Webinars are used during conceptual framing and in preparaঞon 
for design-phase interpretaঞon to establish a consistent
analyঞcal baseline across parঞcipants. They are also used to 
introduce and demonstrate the interacঞve online dashboard 
employed in parঞcipatory interpretaঞon workshops, enabling 
stakeholders to engage e@ecঞvely with index results and 
analyঞcal tools. By strengthening shared understanding and 
technical familiarity, webinars support more informed and 
producঞve engagement in subsequent workshops and 
consultaঞons.

Online expert surveys are used as a core engagement modality 
involving all stakeholder groups, including internaঞonal 
expert groups, regional insঞtuঞons and pracঞঞoners, naঞonal 
government experts, technical partners and data specialists, 
and scienঞCc and themaঞc experts. For the global and regional 
Green Growth Indices, surveys enable the systemaঞc collecঞon 
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 collecঞng expert feedback on the 
policy relevance of indicators and the idenঞCcaঞon of suitable 
proxy variables, supporঞng evidence-based decisions on 
indicator inclusion, parঞcularly where indicators are debated or 
data constraints require trade-o@s between analyঞcal relevance 
and feasibility. In naঞonal applicaঞons, online expert surveys also 
play an important role in documenঞng the availability of data 
within naঞonal staঞsঞcal and administraঞve systems. In these 
contexts, surveys are administered alongside parঞcipatory 
workshops and group discussions to support the validaঞon of 
indicators and the structured interpretaঞon of index scores. 
Findings from these surveys are integrated into naঞonal Green 
Growth Index reports, ensuring that expert judgments and 
country-speciCc informaঞon collected through the design process 
are systemaঞcally reYected in analyঞcal outputs. Annex 4 present 
an example of an online expert survey on the policy relevance of 
green growth indicators.

Real-ঞme structured polling is used as a facilitaঞve engagement 
modality during internaঞonal expert consultaঞons and 
parঞcipatory workshops to elicit structured, interacঞve expert 
input. In internaঞonal expert consultaঞons, polling is conducted 
with the parঞcipaঞon of the internaঞonal expert group, while in 
parঞcipatory workshops it involves naঞonal government experts, 
technical partners and data specialists. Polling tools are used to 
capture immediate and anonymized feedback on the policy 
relevance of indicators, the analyঞcal plausibility of index 
scores, and the suitability of methodological choices, 
complemenঞng qualitaঞve discussion with quanঞCable inputs. 
The use of real-ঞme polling supports acঞve parঞcipaঞon during 
consultaঞons and workshops, encouraging structured reYecঞon 
and balanced parঞcipaঞon across expert groups. Results from 
these polls are systemaঞcally synthesized and integrated into the 
design of the Global and Naঞonal Green Growth Indices, provid-
ing addiঞonal evidence to support design decisions and validaঞon 
outcomes. Through this modality, expert judgments are captured 
transparently and eLciently, strengthening traceability and 
rigor in the index design process. Annex 5 provides examples 
of real-ঞme polling on experts’ analysis of index scores.

Expert reviews of dra[ reports and online dashboards are 
conducted for global, regional, and naঞonal Green Growth Indices 
as a Cnal engagement modality supporঞng design validaঞon and 
quality assurance. All stakeholders parঞcipaঞng in the design 
process at the respecঞve levels are invited to contribute to this 
review, ensuring that analyঞcal results, indicator interpretaঞons, 
and methodological explanaঞons are examined from mulঞple 
expert perspecঞves. The parঞcipaঞon of scienঞCc and 
themaঞc experts is parঞcularly valuable in the review of Global 
Green Growth Index reports, where independent scienঞCc 
scruঞny strengthens the credibility and robustness of the 
analyঞcal narraঞve. For global and regional indices, dra[ reports 
undergo a formal technical review by the GGGI publicaঞon 
commi�ee before publicaঞon, providing an addiঞonal layer of 
insঞtuঞonal quality assurance. In naঞonal applicaঞons, Cnal 
reports are subject to government partner approval before 
publicaঞon, reYecঞng naঞonal 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 Cnalized analyঞcal outputs, 
reinforcing transparency, accuracy, and consistency across 
index products.

These modaliঞes provide a structured, coherent set of tools for 
engaging stakeholders throughout the index design cycle. Each 

Table 4. Stakeholder engagement modaliঞes and their design funcঞons

Engagement modality
Primary design 

funcঞon
Typical design-stage 

use
Key outputs for index design

Internaঞonal expert
consultaঞons (virtual and 
in-person

Collecঞve 
technical 
deliberaঞon and 
validaঞon

Indicator screening;
methods validaঞon

Agreed reCnements to indicators or methods; clariCcaঞon 
of analyঞcal issues; documented expert consensus or 
divergence

Parঞcipatory
Workshops

Assessment of 
indicator relevance and 
feasibility

Indicator screening Shortlisted indicator sets; validaঞon of analyঞcal 
contribuঞon and relevance; idenঞCcaঞon of gaps or 
overlaps

Validaঞon of the 
analyঞcal plausibility
of result

Index score interpretaঞon ConCrmaঞon of internal consistency; inputs for indicator 
framework reCnement

Targeted 
technical 
consultaঞons

Resoluঞon of 
speciCc design issues

Indicator screening Improved indicator deCniঞons; idenঞCcaঞon of suitable 
proxies; strengthened data availability for priority indicators

Webinars Knowledge 
alignment and capacity 
building for design

Conceptual framing; 
preparaঞon for 
design-stage interpretaঞon

Shared understanding of green growth concepts and index 
framework; familiarizaঞon with the interacঞve online 
dashboard used in parঞcipatory workshops

Online expert
surveys

Structured 
collecঞon of expert 
input

Conceptual framing; 
indicator screening; 
methods validaঞon

Consolidated raঞngs and qualitaঞve feedback on framework 
elements, indicators, and methodological assumpঞons

Real-ঞme
structured polling

Systemaঞc 
collecঞon of 
immediate, structured 
expert feedback

Indicator screening;
 methods validaঞon; index 
score interpretaঞon

QuanঞCed expert raঞngs on policy relevance of 
indicators, plausibility of index scores, and suitability of 
methodological choices; anonymized feedback 
supporঞng transparent synthesis

Expert review of
dra[ reports and
online dashboards

Independent 

technical review and 
quality assurance

All stages Reviewed and revised technical documentaঞon; 
strengthened transparency and traceability of design 
choices

Stakeholder Parঞcipaঞon and Policy Applicaঞons

modality is linked to a speciCc design funcঞon and produces clearly 
deCned outputs that feed directly into the development, validaঞon, 
and reCnement of the Index. This structured approach ensures that 
stakeholder engagement strengthens analyঞcal rigor, consistency, 
and transparency in index design, while also supporঞng naঞonal 
ownership and an inclusive design process by enabling meaningful 
parঞcipaঞon of government and technical experts.

4.2. Applicaঞons of the Green Growth Index

Secঞon 4.2 focuses on the applicaঞon of the Green Growth 
Index across di@erent contexts, building on the design principles, 
stakeholder engagement, and validaঞon processes described 
in Secঞon 4.1. The emphasis shi[s from how the Index is 
constructed to how its results are applied as analyঞcal tools 
and, in speciCc contexts, to support policy-relevant processes.

The Green Growth Index is applied at global, regional, and 
naঞonal levels, as summarized in Table 5, to support comparaঞve 
assessment and structured analysis of green growth performance. 
While all applicaঞons rely on the same core framework and 
validated methods, the scope, depth, and intended use of the 
analysis di@er by applicaঞon level, reYecঞng varying objecঞves 
and insঞtuঞonal contexts. Global applicaঞons emphasize 
benchmarking, trend analysis, and research use; regional 

43 4444

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


Technical Guideline for the Global Green Growth Index 2.0 Technical Guideline for the Global Green Growth Index 2.0

greengrowthindex.gggi.org greengrowthindex.gggi.org

Stakeholder Parঞcipaঞon and Policy Applicaঞons

Table 5. Applicaঞons of the Green Growth Index at various levels

Levels of 
applicaঞons

Current geographical 
coverage

Types of applicaঞons

Global Over 150 countries •	 GGGI Members’ Country Planning Frameworks (CPFs) 
•	 Track relaঞve 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 applicaঞons, including empirical analysis of green growth performance 

and dynamics

Regional OECS, Central Asia, 
Africa LDCs

•	 Inform regional development roadmaps and strategies 
•	 Peer-group benchmarking among structurally similar countries 
•	 Support for regional dialogue and cooperaঞon (e.g., climate diplomacy)

Naঞonal Zambia, Kenya, Ghana, 
Togo, Lao PDR, Angola*

•	 Guide Naঞonal Green Growth Strategies 
•	 Inform indicator frameworks for Naঞonal Development Plans 
•	 Support development of green project pipelines 
•	 Link with the green growth simulaঞon of SDG co-beneCts 
•	 Capacity building to design, interpret, and apply the Green Growth Index for policy and 
        planning

4.2.1. Global-Level Applicaঞons

At the global level, the Green Growth Index is used as a 
comparaঞve analyঞcal tool to assess and track green growth 
performance across indicators, pillars, dimensions, and index 
scores over ঞme. 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 
mulঞple types of applicaঞons, including (1) integraঞon in 
Country Planning Frameworks (CPFs), (2) use by GGGI 
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 addiঞon, the global applicaঞon provides a pla�orm 
for extended analyঞcal features introduced under the 
Green Growth Index 2.0, including assessments of potenঞal and 
pathways. 

These di@erent applicaঞons are summarized in Table 5 and are 
further elaborated in the paragraphs that follow.

A key global-level applicaঞon of the Global Green Growth Index 
is its use in GGGI Members’ Country Planning Frameworks 
(CPFs). CPFs are medium-term strategic documents that guide 
GGGI’s engagement with member countries by aligning naঞonal 
development prioriঞes with green growth objecঞves and GGGI’s 
insঞtuঞonal strategy. The Index provides a standardized analyঞcal 
foundaঞon for CPFs by o@ering an evidence-based assessment of 
a country’s green growth performance across the four dimensions 
of the Index. Index results are used to idenঞfy relaঞve strengths, 
gaps, and priority areas, supporঞng a structured diagnosis of 
green growth challenges and opportuniঞes at the outset of the 
planning process. Within CPFs, the Green Growth Index serves 
as a diagnosঞc and prioriঞzaঞon tool, rather than a prescripঞve 
policy instrument. Index scores and comparaঞve insights inform 
the selecঞon of themaঞc focus areas, help frame discussions 

with government counterparts, and support alignment between 
naঞonal prioriঞes and GGGI’s programmaঞc soluঞons. Through its 
applicaঞon in CPFs, the Global Green Growth Index strengthens 
coherence across GGGI’s country programs by ensuring the 
consistent use of indicators and benchmarks across GGGI 
member countries.

GGGI 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 relaঞve performance across 
the overall index, dimensions, and pillars, and for observing how 
performance changes over ঞme. Comparing results with peer 
countries helps highlight areas of relaঞve strength and 
weakness and places naঞonal performance within broader global 
and regional pa�erns. Index scores serve as a basis for GGGI 
member countries to discuss potenঞal green projects that could 
be implemented to improve performance in speciCc areas. In 
addiঞon, the results encourage closer examinaঞon and tracking 
of data availability, parঞcularly where low scores may reYect data 
gaps rather than underlying performance. This use of the Index 
remains analyঞcal and diagnosঞc, supporঞng learning, dialogue, 
and informed reYecঞon rather than policy prescripঞon.

The Global Green Growth Index also provides analyঞcal 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 analyঞcal 
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 intergeneraঞonal equity in the 
context of climate and green growth transiঞons. In pracঞce, the 
GESI Index has been applied to support the integraঞon of GESI 
assessment into Rwanda’s Naঞonally Determined Contribuঞon 
(NDC),16 demonstraঞng how the Green Growth Index framework 
can be extended to inform inclusive climate planning and 
monitoring. This approach ensures coherence across GGGI’s 
measurement tools and enables integrated analysis across 
economic, environmental, and social dimensions within a shared 
analyঞcal framework.

The Global Green Growth Index is also widely used for academic 
and research applicaঞons, supporঞng empirical analysis of green 
growth performance and dynamics across countries and over 
ঞme. The availability of open-access databases, together with 
publicly accessible models and source codes hosted on GGGI’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 analyঞcal resources associated with the Global Green Growth 
Index, reYecঞng sustained interest from the research community. 
The Index is regularly cited in academic theses, peer-reviewed 
internaঞonal journals, and technical reports, where it is used to 
examine cross-country pa�erns, assess relaঞonships between 
green growth and development outcomes, and explore 
transiঞon dynamics. Through these applicaঞons, the Global Green 
Growth Index advances research on sustainable development and 
provides a transparent, reproducible evidence base for academic 
inquiry.

Overall, global-level applicaঞons of the Green Growth Index are 
further strengthened through the introducঞon of potenঞal and 
pathways assessment under the Green Growth Index 2.0. This 
extension is designed to complement exisঞng uses of the Index by 
adding a forward-looking analyঞcal perspecঞve to performance 
assessment. The enhanced Index is supported by an interacঞve 
online dashboard that brings together core index scores, 
ঞme-series trends, comparaঞve rankings, and the extended 
potenঞal and pathways analysis within a single analyঞcal 
interface. As illustrated in the online dashboard (Figure 9), 
users can explore country proCles, regional comparisons,
dimension- and pillar-level performance, and indicaঞve transiঞon 
pathways derived from observed performance dynamics. For the 
CPFs, the enhanced dashboard allows planners to combine 
performance assessment with insights on transiঞon potenঞal, 
supporঞng a more informed strategic diagnosis at the outset of 

country engagement. For GGGI member countries, 
integraঞng scores, rankings, and potenঞal analysis into the 
dashboard strengthens comparaঞve review with peer countries 
and facilitates deeper interpretaঞon of performance dynamics 
over ঞme. The expanded analyঞcal architecture also reinforces 
the role of the Green Growth Index as groundwork for developing 
complementary sustainability indices, enabling themaঞc 
extensions, such as the GESI Index, to build on a richer and more 
integrated global evidence base. Finally, for academic and research 
applicaঞons, the combinaঞon of enhanced analyঞcal features and 
transparent access via the online dashboard expands opportuniঞes 
for empirical analysis, enabling researchers to 
examine both observed performance and indicaঞve transiঞon 
dynamics within a consistent, reproducible global framework.

Figure 9. Online Dashboard for the Global Green Growth Index

Stakeholder Parঞcipaঞon and Policy Applicaঞons

applicaঞons support peer-group comparison and regional 
dialogue; and naঞonal applicaঞons focus on informing 
country-speciCc strategies, planning frameworks, and capacity 
building. This secঞon explains the raঞonale for applying the 
Index at di@erent scales and clariCes its boundaries, including 
the disঞncঞon between analyঞcal assessment and policy 
decision-making.

4.2.2. Regional and Peer-Group Applicaঞons

Regional and peer-group applicaঞons of the Green Growth 
Index complement global benchmarking by providing a more 
context-speciCc analyঞcal perspecঞve. By focusing on countries 
that share geographic, structural, or development characterisঞcs, 
these applicaঞons enable more meaningful comparison 
and interpretaঞon of green growth performance within 
omparable contexts. Regional and peer-group analyses are 
designed to support analyঞcal learning, peer exchange, and 
regional dialogue, rather than harmonized policy formulaঞon. 
Regions and peer groups are deCned using transparent and 
analyঞcally grounded criteria. Examples include the 
Organisaঞon of Eastern Caribbean States (OECS), which 
brings together small island developing states (SIDs) with shared 
vulnerabiliঞes and development constraints; Central Asia, deCned 
by geographic proximity and economic interlinkages; and the 
African Least Developed Countries (LDCs), which consঞtute a 
peer group based on development status (Table 5). While the 
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grouping criteria di@er, all regional and peer-group applicaঞons 
retain alignment with the global Green Growth Index framework, 
ensuring consistency in conceptual scope and analyঞcal 
structure.

The scope of regional and peer-group analysis builds on the 
core Green Growth Index framework and globally validated 
methods. Applicaঞons cover all four dimensions of the Index, 
with analyঞcal emphasis adjusted to reYect region-speciCc 
prioriঞes, data availability, and structural condiঞons. Indicator 
selecঞon and treatment remain consistent with the global 
framework to preserve comparability within the group, while 
allowing limited reCnement to enhance relevance where jusঞCed 
by regional context and data constraints. In the OECS applicaঞon, 
addiঞonal blue economy–related indicators were included to 
reYect the speciCc SIDs context, where marine resources 
play a central role in economic development, resilience, and 
sustainability.

Regional and peer-group outputs include comparaঞve scorecards, 
regional proCles, and analyঞcal summaries that highlight 
performance variaঞon across parঞcipaঞng countries. These 
outputs are used to idenঞfy shared strengths, common 
challenges, and pa�erns that may not be visible in global analysis 
alone. For example, regional applicaঞons have highlighted issues 
related to climate vulnerability and resilience in OECS countries, 
structural transformaঞon and resource eLciency in Central Asia, 
and development and inclusion challenges among African LDCs. 
Such insights support a more nuanced understanding of green 
growth dynamics within comparable seমngs. Regional and 
peer-group applicaঞons provide a standard analyঞcal reference 
for discussing shared challenges and opportuniঞes and for 
idenঞfying areas where cooperaঞon or further analysis may be 

4.2.3. Naঞonal-Level Policy Applicaঞons

Naঞonal-level applicaঞons of the Green Growth Index are 
developed to support country-speciCc analysis that aligns 
global and regional insights with naঞonal development prioriঞes 
and policy processes. These applicaঞons translate the common 
Green Growth Index framework into a naঞonally relevant 
analyঞcal tool, while preserving consistency with the globally 
validated concepts and methods. The scope of naঞonal analysis 
is anchored in the four dimensions of the Green Growth Index, 
with indicator selecঞon and data inputs adapted to reYect 

naঞonal context and data availability. While internaঞonal data 
sources are used where possible to maintain comparability, 
naঞonal applicaঞons place greater emphasis on naঞonal 
staঞsঞcal and administraঞve data, including the use of proxy 
indicators where internaঞonal coverage is limited. This approach 
allows the Index to capture country-speciCc condiঞons more 
accurately while remaining aligned with the core framework 
and methodological rules.

At the naঞonal level, the Green Growth Index is applied to 
support a range of policy-relevant analyঞcal uses, including 
informing the development and review of Naঞonal Green 
Growth Strategies, structuring indicator frameworks for Naঞonal 
Development Plans, and idenঞfying priority areas for green 
investment and project pipeline development (Table 5). 
Interpretaঞon of naঞonal results is conducted through intensive 
parঞcipatory processes, typically involving mulঞ-day technical 
workshops with naঞonal government experts and technical 
partners. These engagements focus on examining the plausibility 
of index scores, understanding sector-speciCc drivers of 
performance, and idenঞfying key challenges and opportuniঞes 
for green growth transiঞons. Interpretaঞon remains conCned to 
the analyঞcal phase, supporঞng validaঞon and contextual 
understanding rather than making policy decisions.

Stakeholder Parঞcipaঞon and Policy Applicaঞons

beneCcial. At the same ঞme, clear boundaries are maintained: 
regional results do not prescribe regional policies, and policy 
applicaঞon remains the responsibility of naঞonal governments.
Posiঞoned between global benchmarking and naঞonal-level 
analysis, regional and peer-group applicaঞons help translate 
global insights into a more context-speciCc understanding. 
They retain complete alignment with the globally validated 
framework and methods and do not involve separate 
methodological validaঞon. At this stage, the extended 
potenঞal and pathways assessments introduced under the 
Green Growth Index 2.0 are not applied in regional and 

peer-group analyses. Any future applicaঞon of these 
extended assessments at the regional level will depend on 
analyঞcal readiness and the expressed demand of regional 
insঞtuঞons and government partners. Instead, regional and 
peer-group applicaঞons provide an intermediate level of 
analysis that supports comparison, relevance, and dialogue 
among countries with shared characterisঞcs, while remaining 
consistent with the Green Growth Index's performance 
measurement.

Naঞonal applicaঞons also contribute to capacity building and 
insঞtuঞonal strengthening by enhancing government oLcers’ 
understanding of green growth concepts, indicator-based 
assessment, and performance analysis. Through parঞcipaঞon 
in index development and interpretaঞon, government insঞtuঞons 
strengthen cross-sectoral coordinaঞon, improve awareness 
of data gaps and monitoring needs, and develop a more coherent 
analyঞcal foundaঞon for planning and review. While naঞonal-level 
applicaঞons are closely linked to policy processes, clear 
boundaries are maintained between analyঞcal assessment 
and policy decision-making. The Green Growth Index informs 
discussion, prioriঞzaঞon, and monitoring, but does not 
prescribe policy choices or investment decisions. Responsibility 
for policy formulaঞon and implementaঞon remains with
naঞonal governments, with GGGI acঞng as a technical 
partner supporঞng analysis, interpretaঞon, and capacity 
development.
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5
CHALLENGES AND ADDRESSING 
LIMITATIONS
This chapter synthesizes key challenges associated with the 
development and applicaঞon of the Green Growth Index. It 
explains how these are addressed through the design choices, 
validaঞon procedures, stakeholder engagement processes, 
and responsible use principles described in earlier secঞons of 
this guideline. While many limitaঞons are inherent to composite 
indices and cross-country analysis, the Green Growth Index 
addresses these challenges through transparent methods, 
structured validaঞon, and precise analyঞcal boundaries. 
Remaining limitaঞons are acknowledged to support appropriate 
interpretaঞon and use of results.

Data availability and quality: 
A central challenge in construcঞng the Green Growth Index 
is the uneven availability and quality of data across countries,
indicators, and ঞme. Internaঞonal datasets vary in coverage, 
update frequency, and methodological consistency, and in some 
cases, proxy indicators are required to ensure broad comparability. 
Time lags are parঞcularly 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 (Secঞon 4.1), ensuring 
that only indicators that meet minimum data coverage and quality 
criteria are included. Data preparaঞon and validaঞon procedures, 
including outlier detecঞon, consistency checks, and expert review, 
are applied systemaঞcally (Secঞon 3). ConCdence levels and 
transparent documentaঞon are used to communicate data 

limitaঞons and gaps in index outputs. Despite these measures, a 
remaining limitaঞon is the conঞnued dependence on internaঞonal 
datasets with di@erent update cycles. This constraint is explicitly 
acknowledged through the transparent presentaঞon of yearly 
database updates, highlighঞng where signiCcant data divergence 
and gaps exist for speciCc indicators and countries.

Comparability and aggregaঞon: 
Cross-country comparability and aggregaঞon present inherent 
challenges in composite index construcঞon. Di@erences in 
country structure, scale, and development pathways can 
complicate direct comparison, while normalizaঞon, weighঞng, 
and aggregaঞon choices inYuence composite scores and rankings. 
The Green Growth Index addresses these challenges through 
consistent normalizaঞon and aggregaঞon rules applied across 
all Index ediঞons, combined with robustness checks and 
sensiঞvity analysis (Secঞon 3). Peer-group validaঞon and 
comparaঞve diagnosঞcs are used to assess whether observed 
pa�erns are analyঞcally plausible within structurally similar 
groups. Geometric aggregaঞon is applied to limit full 
compensability across dimensions and reduce the risk that 
strong performance in one area masks weaknesses in others. 
A remaining limitaঞon is the interpretaঞon of small score or rank 
di@erences, parঞcularly among countries with similar performance 
proCles. Rankings are therefore treated as secondary analyঞcal 
outputs and should be interpreted alongside score distribuঞons, 

Interpretaঞon and use of results: 
Another key challenge is the risk of over-interpreঞng 
index scores, rankings, and pathways, or treaঞng them as 
precise measures or policy prescripঞons. Composite indices 
necessarily simplify complex realiঞes and cannot capture all 
dimensions of naঞonal circumstances or policy contexts. 
This challenge is addressed through design-stage interpretaঞon 
and parঞcipatory validaঞon (Secঞon 4.1), which support 
contextual understanding of results, and through explicit 
principles for responsible use arঞculated in Secঞon 4.3. 
Graphical diagnosঞcs, narraঞve analysis, and structured 
interpretaঞon workshops further support appropriate use of 
results across global, regional, and naঞonal applicaঞons. The 
reliance on user judgment and contextual knowledge is 
therefore central to interpreঞng the results. Analyঞcal outputs 
cannot subsঞtute for sectoral analysis, qualitaঞve assessment, 
or policy deliberaঞon, and their responsible use depends on 
informed interpretaঞon by users. Hence, the interpretaঞon of 
Index scores by naঞonal experts with in-depth knowledge of 
naঞonal condiঞons and policy contexts is a criঞcal part of 
developing naঞonal Green Growth Index applicaঞons, ensuring 
that analyঞcal results meaningfully inform policy dialogue and 
planning processes.

Forward-looking analysis and pathways: 
The introducঞon of forward-looking pathways analysis under 
the Green Growth Index 2.0 brings addiঞonal analyঞcal 
challenges related to uncertainty and sensiঞvity to assumpঞons. 
Pathways are derived from observed performance dynamics 
and structural relaঞonships and are inYuenced by data structure, 
modelling choices, and historical pa�erns. These challenges are 
addressed by limiঞng pathways analysis to the global level, 
where data availability and comparability are strongest, and by 
explicitly framing pathways as indicaঞve and non-prescripঞve 
(Secঞon 4.3). Validaঞon of growth dynamics through smoothing, 
peer-relaঞve comparison, and expert review further supports 
analyঞcal robustness (Secঞon 3). A remaining limitaঞon is the 
sensiঞvity of pathways to underlying assumpঞons and data 
structures, underscoring the need for cauঞous interpretaঞon 
and complementary qualitaঞve analysis. Any future extension 
of pathways analysis at the regional and naঞonal levels will 
require careful consideraঞon of analyঞcal readiness and 
stakeholder demand.

Insঞtuঞonal and capacity constraints: 
Finally, the pracঞcal interpretaঞon and use of Green Growth 
Index results depend on insঞtuঞonal and technical capacity, 
which varies across countries and regions. Di@erences in data 
systems, analyঞcal resources, and coordinaঞon mechanisms
can a@ect how results are understood and applied. These 
constraints are addressed through naঞonal-level applicaঞons 
and capacity-building processes (Secঞon 4.2.3), including 
parঞcipatory interpretaঞon workshops, technical training, 
and support for indicator frameworks and monitoring systems. 
Open access to data, methods, and documentaঞon further 
supports transparency and learning.Nonetheless, resource and 
insঞtuঞonal constraints may limit sustained analyঞcal use in some 
contexts. This reinforces the importance of phased development 
of the Index, alignment of indicator choices with naঞonal prioriঞes 
and insঞtuঞonal realiঞes, and conঞnued capacity building.

Challenges and Addressing Limitaঞons

conCdence levels, and contextual analysis that are provided in the 
technical report.
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6
CONCLUSION AND 
RECOMMENDATIONS
Framework Scope and Interpretability Across Scales:
This technical guideline sets out the conceptual foundaঞons, 
methodological design, and applicaঞon logic of the Green Growth 
Index, with a parঞcular 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 potenঞal and pathways. While performance captures 
observed outcomes, potenঞal reYects countries’ relaঞve capacity 
and readiness for green growth transiঞon, and pathways provide 
an indicaঞve, forward-looking perspecঞve on transiঞon 
dynamics. These complementary analyঞcal components 
strengthen the Index's relevance for both policy-oriented and 
academic applicaঞons while remaining grounded in validated 
methods, structured stakeholder engagement, and transparent 
documentaঞon. The Green Growth Index remains an 
indicator-based analyঞcal tool designed to support comparability, 
consistency, and analyঞcal rigor across countries and over ঞme.

Across its global, regional, and naঞonal applicaঞons, the 
Green Growth Index demonstrates the value of a mulঞ-level 
analyঞcal framework that allows results to be interpreted within 
di@erent contexts while maintaining a common conceptual and 
methodological foundaঞon. Global benchmarking provides a 
consistent reference for comparaঞve assessment and trend
analysis; regional and peer-group applicaঞons enable more 
context-speciCc comparisons among countries with shared 

characterisঞcs; and naঞonal applicaঞons translate these insights 
into country-level analyঞcal evidence. These applicaঞons 
illustrate how a single framework can support di@erenঞated 
analysis without compromising coherence or comparability.

Stakeholder Engagement and Analyঞcal Robustness:
A central strength of the Green Growth Index lies in its 
mulঞ-stakeholder approach, which integrates diverse forms 
of experঞse into the design, validaঞon, and interpretaঞon of 
the Index. Conঞnuous engagement of internaঞonal expert 
groups, regional insঞtuঞons, naঞonal government experts, 
technical partners, and scienঞCc and themaঞc experts ensures 
that the Index reYects both global analyঞcal standards and 
country-speciCc knowledge. This diversity of inputs 
enhances conceptual robustness, improves indicator relevance, 
and strengthens the credibility of results. By systemaঞcally 
incorporaঞng expert judgment at key stages of the design cycle, 
the Green Growth Index balances analyঞcal rigor with pracঞcal 
relevance, while maintaining transparency and accountability in 
design decisions.

Iteraঞve Design and Methodological Integrity:
The Green Growth Index also beneCts from a structured, 
iteraঞve design process that provides a clear framework for 
integraঞng data, methods, and expert inputs over ঞme. The 
use of deCned design stages, validaঞon procedures, and feedback 
loops supports consistency across the Index ediঞons and 

Conclusion and Recommendaঞons

applicaঞons, while allowing for incremental reCnement in 
response to new data and analyঞcal insights. This structured 
approach reduces ad hoc decision-making, ensures traceability 
of methodological choices, and strengthens comparability across 
countries and over ঞme. By embedding iteraঞon within a 
disciplined design framework, the Green Growth Index can evolve 
analyঞcally 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 analyঞcal boundaries and responsible use. The index results, 
rankings, potenঞal assessments, and pathways are designed to 
inform analysis and dialogue, not to prescribe policy choices. 
Challenges related to data availability, comparability, 
interpretaঞon, and forward-looking analysis are explicitly 
acknowledged and addressed through validaঞon procedures, 
stakeholder engagement, and transparent documentaঞon. 
Through this combinaঞon of methodological discipline, 
inclusive design, and clear safeguards, the Green Growth Index is 
posiঞoned as a credible and adaptable analyঞcal framework for 
assessing and understanding green growth transiঞons over ঞme.

Implicaঞons for Future Updates of the Index:
The Technical Guideline also provides a foundaঞon for the 
ongoing evoluঞon 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 analyঞcal prioriঞes emerge, without 
compromising comparability across countries or over ঞme. This 
modular structure allows for reCnement at the indicator level 
while preserving the integrity of the overall framework, ensuring 
that future iteraঞons remain analyঞcally consistent with earlier 
ediঞons. As global and naঞonal data systems expand, future 
updates may incorporate longer ঞme series, broader coverage 
of emerging green-economy dimensions, and more reCned 
representaঞons of structural change. The validaঞon procedures 
and documentaঞon standards outlined in this guideline are 
intended to support such updates in a disciplined and transparent 
manner, enabling the Index to adapt analyঞcally while maintaining 
its role as a stable reference for assessing green growth 
transiঞons.

Guidance for Applicaঞon and Use
For pracঞঞoners and analysts, the Green Growth Index 2.0 is 
designed to support interpretaঞon, comparison, and dialogue 
rather than to prescribe speciCc policy acঞons. Performance, 
potenঞal, and pathways should be interpreted jointly, with 
careful a�enঞon to naঞonal context, peer-group dynamics, 
and data limitaঞons. Naঞonal applicaঞons can build on the global 
framework by aligning indicator selecঞon and benchmarking 
approaches with country-speciCc prioriঞes while retaining 
consistency with the Index's underlying structure. The guideline 
emphasizes responsible use of results, parঞcularly where 
forward-looking analysis is involved. Growth-based indicators 
and pathway classiCcaঞons are intended to inform understanding 
of transiঞon dynamics, not to generate forecasts or normaঞve 
judgments. When used alongside qualitaঞve evidence, 
stakeholder input, and complementary analyঞcal tools, the 
Index provides a robust basis for evidence-informed discussion 
and peer learning.
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ANNEXES 
Annex 1: Evoluঞon of the Indicator Framework of the Green Growth Index (2019–2025)

Green Growth Indicators*
Year

Efficient and sustainable resource use 

EE1 Raঞo of total primary energy supply to GDP ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
EE2 Share of renewable to total Cnal energy consumpঞon ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
EE3 Logisঞcs performance, eLciency in sustainable transport ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
EW1 Water use eLciency ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
EW2 Share of freshwater withdrawal to available freshwater 

resources 
✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓

EW3 Sustainable Csheries as a proporঞon of GDP ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
SL1 Nutrient balance per unit area1 ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
SL2 Share of organic agriculture to total agriculture land area ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
SL3 Share of ruminant livestock populaঞon to agricultural area ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
ME1 Domesঞc material consumpঞon per unit of GDP ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
ME2 Total material footprint per capita ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
ME3 Average of food loss to producঞon and food waste to 

consumpঞon
✓✓ ✓✓ ✓✓ ✓✓ ✓✓

Natural capital protecঞon
EQ1 PM2.5 air polluঞon, mean annual populaঞonweighted 

exposure 
✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓

EQ2 DALY rate due to unsafe water sources ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
EQ3 Municipal waste collected per urban populaঞon2 ✓✓
GE1 Raঞo of CO

2
 emissions to populaঞon, including 

AFOLU 
✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓

GE2 Raঞo of nonCO
2
 (CH4, N2O, and Fgas) emissions to 

populaঞon, excluding AFOLU 
✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓

GE3 Raঞo of nonCO2 (CH4, N2O, and Fgas) emissions in 
agriculture to populaঞon 

✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
BE1 Average proporঞon of Key Biodiversity Areas covered by 

protected areas 
✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓

BE2 Share of forest area to total land area ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
BE3 Aboveground biomass in forest3 ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
CV1 Red List Index ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
CV2 Tourism and recreaঞon in coastal and marine areas ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
CV3 Share of terrestrial and marine protected areas to total 

territorial areas 

✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
Green Economic Opportuniঞes
GV1 Public Investments in Renewable Energy4 ✓✓
GV2 Environmental Protecঞon Expenditures5 ✓✓
GV3 Total amount of funding to promote environmentally sound 

technologies per GDP 
✓✓ ✓✓ ✓✓

Green Growth Indicators*
Year

GT1 Share of export of environmental goods to total export ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
GT2 CO2 emissions embedded in trade ✓✓ ✓✓ ✓✓
GT3 Water virtual trade Yows ✓✓ ✓✓ ✓✓
GJ1 Share of green manufacturing employment in total 

manufacturing employment 
✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓

GJ2 Raঞo of renewable energy employment to renewable 
energy producঞon 

✓✓ ✓✓ ✓✓
GJ3 Employment in water and waste collecঞon, treatment and 

disposal acঞviঞes, and materials recovery6 
✓✓

GN1 Development of environmentrelated technologies, share of 
patents7 

✓✓
GN2 Universityindustry collaboraঞon in Research & 

Development 
✓✓ ✓✓ ✓✓

GN3 Installed renewable energygeneraঞng capacity ✓✓ ✓✓ ✓✓
Social Inclusion 

AB1 Populaঞon with access to basic services, i.e., water, 
sanitaঞon, and electricity 

✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
AB2 Prevalence of undernourishment8 ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
AB3 Proporঞon of populaঞon with primary reliance on clean 

fuels and technology9 
✓✓

GB1 Proporঞon of seats held by women in naঞonal parliaments ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
GB2 Gender raঞo of an account at a Cnancial insঞtuঞon or 

mobilemoneyservice provider 
✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓

GB3 Geমng paid, covering laws and regulaঞons for equal 
gender pay 

✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
SE1 Inequality in income based on Palma raঞo10 ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
SE2 Populaঞon with access to basic services by urban/rural, i.e., 

electricity 
✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓

SE3 Share of youth (aged 1524 years) not in educaঞon, 
employment, or training 

✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
SP1 Proporঞon of populaঞon above statutory pensionable 

age receiving pension 
✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓

SP2 Universal health coverage (UHC) service coverage ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓
SP3 Proporঞon of urban populaঞon living in slums ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓ ✓✓

Notes: *The table lists the green growth indicators that were used in the 2025 Ediঞon of the Green Growth Index. 
1The previous indicator was the average soil organic carbon content, a proxy variable used from 2019 to 2020. 
2The previous indicator was municipal solid waste (MSW) generaঞon per capita, a proxy variable used from 2019 to 2024. 
3The previous indicator was the soil biodiversity potenঞal level of diversity living in soils, a proxy variable used in 2019. 
4The previous indicator was adjusted net savings minus natural resources and polluঞon damages, a proxy variable used from 2019 to 2024. 
5The previous indicator was the degree of integrated water resources management implementaঞon, Cnancing, used from 2023 to 2024. 
It was replaced due to insuLcient data. 
6The previous indicator was the employed populaঞon below internaঞonal poverty line, a proxy variable used from 2023 to 2024. 
7The 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 be�er database. 
8The previous indicator was populaঞon 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. 
9The previous indicator was universal access to sustainable transport, a proxy variable used from 2019 to 2021, and the proporঞon of the populaঞon with 
convenient access to public transport from 2022 to 2024. The la�er was replaced due to insuLcient data. 
10The previous indicator was inequality in income based on Atkinson, used from 2019 to 2020. It was replaced with Palma raঞo, which is a be�er indicator 
for income inequality.

2019 2020 2021 2022 2023 2024 2025

2019 2020 2021 2022 2023 2024 2025
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Annex 2: Illustraঞon 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 idenঞfy any divergences that could a@ect 
the scores. Generally, there are di@erences in the data reported in online databases from year to year. The diagrams below show indicators 
with signiCcant divergences between databases for selected countries. In the 2024 Ediঞon 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. 

EE1: Energy intensity level of primary energy (MJ per $2011 PPP GDP)

EE1: Share renewable to total final energy consumpঞon (Percent) 

EW2: Level of water stress: freshwater withdrawal as a proporঞon of available freshwater resources 
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