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1T Introduction

In a world grappling with unprecedented challenges, where overlapping climate, health,
economic, and geopolitical shocks continue to shape our collective destiny, a profound
transformation is imperative. Today, we stand at a crossroads, where the need for solutions to
protect our planet and secure human well-being has never been more urgent.

Never before has humanity faced such a convergence of challenges. At the forefront of our
concerns, the Triple Planetary Crisis endangers our very existence as a species. Climate
change, with its severe heatwaves, devastating storms, and rising sea levels, tests the limits
of our ecosystems and our resilience; pollution, choking our air, poisoning our waters, and
harming our health, has become an urgent global concern; and rapid biodiversity loss threatens
the intricate web of life upon which our survival depends.

And as if that wasn’'t enough, the COVID-19 pandemic unleashed unprecedented disruption,
exposing the fragility of our interconnected global systems. Economies staggered, societies
fractured, and inequalities deepened, leaving millions in precarious circumstances. And
although recovery packages managed to tame the most immediate impacts of the pandemic,
they lacked sufficient green emphasis, failing to seize the opportunity to accelerate bold
economic and societal transformation. Moreover, the ongoing War in Ukraine continues to
propagate ripples of instability across regions, further compounding the complexities of our
time.

With less than six years to meet the deadline of 2030, the Partnership for Action on Green
Economy (PAGE) has reaffirmed its commitment to accelerate action to promote an Inclusive
Green Economy (IGE) — a transformative paradigm that can chart a course beyond recovery,
while realizing progress on the Sustainable Development Goals (SDGs) and ensuring a resilient
future.!

1.1. What's New in the Third Edition?

This Third Edition of the Green Economy Progress Measurement Framework? introduces novel
and innovative elements that push forward the understanding and advancement of the IGE
transition. The paper includes a quantitative estimation of the impact of recent global shocks,
a methodological upgrade that connects the Green Economy Progress Index (GEP Index) with
a modelling tool, and an assessment of the effects of policy and investment options. These
advancements provide invaluable insights for reframing the economy and accelerating the
net-zero transition while the world recovers from major crises.

Capturing the Impact of Major Shocks: One key innovation in this Edition is the comprehensive
examination of the IGE transition, both pre-COVID-19 and in the wake of shocks like the War in
Ukraine and the pandemic. By measuring the effects of these disruptions on IGE trajectories,
the paper unveils the extent to which global events have shaped sustainable development
pathways, thus facilitating a deeper understanding of the challenges presented by unforeseen
events.

1 Aninclusive green economy is, in its simplest expression, “low carbon, efficient and clean in production, but also
inclusive in consumption and outcomes, based on sharing, circularity, collaboration, solidarity, resilience, opportunity,
and interdependence. It is focused on expanding options and choices for national economies, using targeted and
appropriate fiscal and social protection policies, and backed up by strong institutions that are specifically geared to
safeguarding social and ecological floors. And it recognizes that there are many and diverse pathways to environmental
sustainability.” (UNEP 2015).

2 See section 2.1 for a methodological description of the Green Economy Progress Measurement Framework's key
components, including the Green Economy Progress Index (GEP Index) and the Dashboard of Sustainability indicators.
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Methodological Upgrades and Future Projections for Scenario Comparison: The Third Edition
introduces an upgraded methodology that links the GEP Index with a macro-econometric
model, the E3ME model®. This novel approach not only enables a retrospective assessment
of the IGE transition but also facilitates future forecasting and scenario comparison until 2030
through an “Adjusted GEP Index™. This methodological upgrade reflects the flexibility of the
Green Economy Progress Measurement Framework (GEPMF), enabling a forward-looking
perspective that allows for informed decision-making and strategic alignment with long-term
sustainability objectives.

Assessing Policy and Investment Impacts: Recognizing the critical role of policy and
investment in driving the IGE transition, the paper goes beyond mere measurement and
analysis. It assesses the impacts of policy and investment options on IGE trajectories, specif-
ically aiming to accelerate the net-zero transition while recovering from major shocks. This
assessment equips decision-makers with evidence-based insights, enabling them to make
informed choices that simultaneously address the challenges posed by recent crises and
advance sustainability goals.

3 See section 2.3 for a methodological description of the E3ME model.
4 See section 2.2 for a methodological description of the “Adjusted GEP Index”.
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Key Findings

Progress Towards an Inclusive Green Economy (2014-2019)°:

# Prior to the pandemic, countries experienced significant progress towards an inclusive green

economy globally, with 83 out of the 110 countries in the sample (over 75 per cent) showing
improvements compared with the values of the two previous editions®. In addition, 29 per
cent achieved positive progress (or had no regress) across the Dashboard of Sustainability
indicators, as well as a positive GEP Index score.

® However, across countries, progress often occurred in areas where improvements were less

relevant in relative terms. In other words, countries mostly experienced progress in areas
where the GEP index’s weights were low (most favorable initial conditions relative to the
critical threshold in each country).

4 Among PAGE countries, the GEP Index shows that 14 (out of 17 PAGE countries with data)

made progress towards an IGE over the period 2014—2019, with Uruguay and Thailand
heading the list. Still, most PAGE countries experienced regress in material footprint (14 out
of 17 countries) and renewable energy share in total energy supply (13 out of 17 countries).
The only countries with progress in material footprint were Uruguay’, South Africa, and
Mongolia, while the countries with progress in renewable energy uptake were Uruguay, South
Africa®, Thailand, and China. On the other hand, the Dashboard of Sustainability reveals that
none of the PAGE countries experienced progress with regards to a reduction of greenhouse
gas (GHG) emissions.

Challenges and Opportunities in the Post-Covid-19 era:

*

*

10

Recent global shocks have caused a setback in inclusive green economy trajectories.
An Adjusted GEP Index linked to the E3ME model® that was applied to compare different
investment and policy scenarios, covering 58 countries, showed that the COVID-19 pandemic
and the war in Ukraine have negatively affected countries’ ability to progress towards an IGE,
akin to the regression experienced during the 2008 global financial crisis.

However, under the 1.5°C scenario, massive investments into various decarbonization
measures'® can reinvigorate progress in transitioning towards inclusive green economies.
The outcome of the 1.5°C scenario is not only a neutral (or slightly positive) impact on
economic growth but also the reduction of global greenhouse gas (GHG) emissions by
over 40%. Additionally, the best performance of countries on the GEP Index — during the
period 2023—2030 - is observed under the 1.5°C scenario. Caution is needed, though, as
such a scenario would involve, in the absence of additional measures, certain challenges in

The methodology employed in this first part of the analysis — i.e., the GEPMF — covers 110 countries, of which 17 are
PAGE partner countries.

The first edition was published in 2017 and the Second Edition in 2021.

One important reason behind this progress in material footprint in Uruguay has been the launching of the National
Circular Economy Action Plan in 2019, which highlights a series of policy commitments and concrete actions on circular
economy in the country (e.g., the Action Plan for Sustainable Government Procurement).

In the case of South Africa, eight out of nine provinces embarked on drafting provincial green economy-related
strategies, notably in renewable energy. For more information, see PAGE (2023).

The methodology employed in this second part of the analysis - i.e., the Adjusted GEP Index linked to the E3ME model -
allows for 58 countries and regions to be covered, of which 7 are PAGE partner countries.

The 1.5°C scenario directs investments into various decarbonization measures that promote key aspects of an IGE
transition (such as reducing air pollution and greenhouse gas and nitrogen emissions, improving energy efficiency, and
adopting of renewable energies).

The Green Economy Progress Measurement Framework (Third Edition)



terms of material footprint (regress despite decarbonization investments)' as well as some
notable trade-offs, including potential negative impacts on employment'?, slower short-term
progress in reducing income inequality, and moderate growth in labour productivity in the
medium-to-long term.

# For 6 out of the 7 PAGE countries analysed in the modelling exercise, the only valid option for
a sustained IGE transition is the 1.5°C scenario. Nevertheless, there are important heteroge-
neities across PAGE countries, with Kazakhstan and South Africa benefiting the most across
indicators from a net-zero transition pushed by decarbonization investments. Argentina™ and
India™, on the other hand, would still experience some challenges in their progress towards
an IGE, in the absence of supplementary measures, mostly due to a persisting regress in
resource efficiency indicators such as material footprint per capita and electricity use per
unit of GDP.

11 This result is consistent with the evidence indicating that renewable energy favours the reduction of the material
consumption of fossil fuels, while increasing the Material Footprint of the other categories beyond fossil fuels. See R.M.
Regueiro-Ferreira and P. Alonso-Fernandez (2023).

12 The effects of the 1.5°C scenario on employment are “negative” in the sense that they are less than the counterfactual
(same amount of investments as in the brown economy - e.g. increased fossil fuel consumption), but results are not
worse than in the baseline scenario.

13 Lack of investments and maintenance in the sector are among the main drivers of such negative trend. Argentina has
not made significant investments in its electricity transmission network in the last 25 years, which limits its ability of
develop renewable energies. See Koop (2023).

14 For India, experts highlight important policy and regulatory challenges such as inconsistent federal and state-level
renewable energy policies and excessive custom duties on renewable energy-related products. See Arasu (2022).
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Key Policy Recommendations

Based on the key findings presented above, this paper puts forward three recommended policy
actions for advancing an Inclusive Green Economy (IGE), in alignment with the 2030 Agenda
for Sustainable Development:

& Balancing Green Economy Progress: Prioritizing Lagging-Behind Areas. Results from
the Green Economy Progress Measurement Framework for the pre-COVID-19 period
(2014—2019) show that most countries made progress in key areas relevant to an IGE,
particularly in energy use per unit of GDP, life expectancy, gender inequality, access to basic
services, and education —areas which were already well-performing as compared to other
IGE areas. However, on average, countries regressed in terms of material footprint, nitrogen
emissions, and greenhouse gas (GHG) emissions, and showed little progress in renewable
energy uptake during this period. While green economy progress made in the well-performing
areas should be reinforced, it is crucial that countries prioritize areas where they are facing the
most significant challenges and are lagging behind.

¢ Ensuring Fairness in the Green Transition: The Imperative of Just Transition Policies.
The findings from our modeling underscore the positive impacts of the 1.5°C scenario on
greenhouse gas (GHG) emissions reduction, slightly positive impacts on economic growth
and, overall, long-term progress towards an IGE. By prioritizing green investments, societies
can lay the groundwork for a cleaner, greener future while also reaping the benefits of
enhanced economic prosperity. Still, without additional measures, such a scenario comes
with the risk of inferior employment outcomes compared to the status quo scenario (in
which equal amounts of investment are directed to the brown economy, further pushing
fossil fuel consumption) as well as slower progress in reducing income inequality and
moderated growth in labor productivity in the medium-to-long term. It is therefore crucial
that green investments are coupled with just transition policies to ensure that the pathway to
a more sustainable and low-carbon economy is fair and inclusive and that it protects workers
(particularly women), promotes social inclusion, and ensures that no one is left behind

¢ Reframing Strategic Policies for a Fair and Green Economic Transformation. Reframing
strategic policies is crucial to drive green and inclusive economic growth, create income
and jobs, mitigate poverty, reduce economic and gender inequalities, and strengthen
the ecological foundations of national economies, in line with the 2030 Agenda and the
Sustainable Development Goals (SDGs). As countries navigate the complexities of the current
global landscape and seek to achieve green economic transformation, it is essential that
inclusive green economy principles, targets, and objectives are prioritized at the highest level
of decision-making and reflected across all areas of government policy, including national
economic, social, environmental, finance, and development planning.

5 The Green Economy Progress Measurement Framework (Third Edition)



2 Methodology

This Third Edition comprises an upgrade of the methodology employed in the two previous
editions. The GEP Measurement Framework is first used to quantify the IGE transition prior to
the COVID-19 pandemic (in the period 2014—2019) in over 100 countries. Then, it is linked to
a macro-econometric model, the E3ME model, not only to evaluate the IGE transition looking
backward (2020—2023), but also for forecasting future IGE trajectories until 2030. This is done
by developing an “Adjusted Green Economy Progress Index” (GEP Index) and assessing the
impacts of policy and investment options on the IGE trajectories, which would allow the world
to accelerate the net-zero transition' while it is recovering from recent major shocks. The
parts of the methodology that are similar to the methodology used in previous editions can be
found in those editions, but are also summarized in Figure 1.

2.1 The Green Economy Progress Measurement Framework: Key Components

The GEP Measurement Framework is composed of a GEP Index and an accompanying
Dashboard of Sustainability indicators. Figure 2 presents the GEP Measurement Framework
and its parts. The GEP Index is used to compare the actual changes in green economy
indicators with the desired changes as they were originally formulated. The GEP Index reflects
the weighted progress achieved by countries with respect to targets set to remain within
planetary boundaries and the relevant thresholds across several indicators.

The Dashboard of Sustainability aims to monitor the long-term sustainability of any short-term
progress as measured by the GEP Index. It tracks developments in some of the main forms
of natural capital (greenhouse gas emissions, water and biodiversity, emissions of nitrogen),
as well as other key stocks of capital (e.g. human, health, Inclusive Wealth Index), as these
can easily affect long-term sustainability. This Third Edition uses the footprint indicators
incorporated in the Dashboard of Sustainability from the Second Edition. It is also consistent
with the 2030 Agenda for Sustainable Development, as it includes indicators correlated to
specific targets from most of the 17 Sustainable Development Goals (Figure 3).

A final overall ranking of progress in achieving targets (GEP+) is obtained by applying the
Principle of Priority, which means that the focus is on the Worst Achievement (Protective
Criterion): countries’ least-performing indicator of progress.

15 “Put simply, net zero means cutting greenhouse gas emissions to as close to zero as possible, with any remaining
emissions re-absorbed from the atmosphere, by oceans and forests for instance. See www.un.org/en/climatechange/
net-zero-coalition.

6 The Green Economy Progress Measurement Framework (Third Edition)
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Figure 1: Methodological flow followed in the Third Edition
Note: Figure created by the authors.
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Figure 2: The Green Economy Progress Measurement Framework’s parts
Note: Figure created by the authors
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Figure 3: The Green Economy Progress Measurement Framework and the SDGs
Note: Figure created by the authors
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The GEP Measurement Framework is a powerful tool to measure the needed economic transfor-
mation for achieving the SDGs. It encompasses indicators™ that are linked to addressing
poverty eradication and the sharing of prosperity, as well as to planetary boundaries. Figure
4 gives an overview of the indicators included in the GEP Measurement Framework that are
mapped in the Inclusive Green Economy Analytical Framework.

Figure 4: The GEP Measurement Framework to measure green economic transformation

Erradicating Poverty Sharing Prosperity

/

Upstream Focus:
at the national level

A
2%
CE/
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GEPMF
GEP INDEX DASHBOARD OF SUSTAINABILITY
INDICATORS INDICATORS
» Green Trade » Palma Ratio » Inclusive Wealth Index
» Environmental Patents » Access to Basic Services » Nitrogen Emissions
» Renewable Energy Sources » Gender Inequality Index » Carbon (Greenhouse Gas)
» Energy Use » Pension Coverage » Water Stress
» Material Footprint » Mean Years of Schooling » Biodiversity Loss Due to Land Use
» Air Pollution » Life Expectancy Change

» Protected Areas

Note: Figure created by the authors. Indicators in italic are in the GEP Index, those in bold are in the dashboard.

16 Indicators in the GEP index are outcome (or performance) indicators that are affected by policy choices. By contrast,
most of the indicators in the dashboard are state indicators, because the focus of the Dashboard is to monitor stocks, in
order to assess progress within planetary boundaries.
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For this update, we kept the same set of indicators that are based on the Inclusive Green
Economy analytical framework (PAGE 2017a; PAGE 2017b). The sources are also the same as
in previous editions, but there have been small changes in the sample of countries covered for
each indicator."” For this Third Edition, several footprint indicators were updated in the SCP-HAT,
so that this paper captures the latest available information. Also note that the sample of
countries is smaller for this edition, but the overall implication thereof in the aggregate results
is limited, as it does not affect the countries with an overall GEP Index. Finally, the calculations
of targets and thresholds follows the first and second editions of this paper (PAGE 2017b;
PAGE 2021).

2.2 The Adjusted Green Economy Progress Index

This Third Edition makes an important innovation to the Green Economy Measurement
Framework by connecting the index work with the E3ME macro-econometric model (which will
be explained in the next section). The importance of this innovation is twofold. First, it allows
for the capturing of recent events, such as the COVID-19 pandemic and the War in Ukraine. For
this, a simplified version of the index is constructed, with a smaller (and in many cases different)
set of indicators that are available at a higher frequency, so that they can capture more recent
events. Second, the adjusted GEP Index is connected with the E3ME macro-econometric
model, determining the more limited set of indicators that can be used, but more importantly,
allowing the adjusted GEP Index to be calculated more dynamically and to be connected to
the different modelling scenarios. This is a critical improvement of the framework, because it
allows for the integration of different policy tools to enable better decision-making.

The adjusted GEP Index has historical data from 2003 to 2022, as well as forecast data for
2023—2030. Given this significant source of information, the adjusted GEP Index is calculated
for 9 sub-periods. Of these, 6 sub-periods are composed of historical data (2003—06, 2006-009,
2009—12, 2012—15, 2015—18, and 2018—21), whereas 3 sub-periods describe forecast
scenarios: 2021—24,2024—27, and 2027—30. This division is very useful from a policy-making
point of view, as it shortens the period for which progress is evaluated and is thus able to
provide suggestions for policy adjustments. In addition, this choice for short sub-periods
allows for distinguishing the effects of the COVID-19 pandemic and the recovery from it.

The data used inthe adjusted GEP Index are coming from the sample of countries and indicators
already available in E3ME macro-econometric model, to guarantee full integrations between
the tools (see Table 1). Data are available for a sample of 58 countries, distributed (according
to the Human Development Index groups) among the categories Very High HDI (44), High HDI
(9), Medium HDI (2), and Low HDI (2). Note that in the sample there are seven PAGE countries:
Argentina, Brazil, China, India, Indonesia, Kazakhstan, and South Africa.

Table 1 below shows the indicators assessed for this GEP Index. As can be seen, these indicators
are divided into “goods” and “bads”. The “goods” indicate progress towards IGE as their value
increases, whereas the “bads” indicate progress towards IGE when their value decreases.

17 For environmental patterns, the number of countries in the sample has been reduced by one; for renewable energy it
has been reduced by two countries; for energy use by one; for Palma ratio by one; by access to basic services it has
been increased by ten countries; for energy use it has been reduced by one country; for air pollution by one; for material
footprint by one; for pension coverage it has been increased by 20 countries; and for mean years of schooling it has been
increased by four countries.
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Table 1: Classification of indicators of the GEP Measurement Framework in the Adjusted GEP Index

“Bads” “Goods”
Material footprint per capita Labour Productivity
Electricity use per GDP Biofuel use per GDP

Total energy use per GDP

Air pollution per capita

GHG emissions per capita

Nitrogen emissions per capita

Note: Indicators in italic are included in the Adjusted GEP Index, those in bold are in the dashboard.

In general, the calculations of targets and thresholds follows the same type of calculations as
for the main GEP Index, which can be found in the earlier editions.

From a methodological point of view, the adjusted GEP Index is expected to continue improving
in two main dimensions. First, the country coverage is expected to continue growing as the
work done by Cambridge Econometrics on the E3BME macro-econometric model continue to
incorporate granular information on more countries. This is particularly relevant for developing
countries, which are currently underrepresented in the sample due to challenges with data
availability. Second, the availability of indicators to be included in the Index can be further
improved. Future work could incorporate indicators related to gender inequalities and expand
on other critical IGE issues.

2.3 The E3ME Macro-Econometric Model

For the forward-looking modelling analysis, the E3BME-FTT macro-econometric integrated
assessment modelling framework was applied. The modelling framework comprises the
E3ME model (Mercure et al. 2018; Lewney, Pollitt and Mercure 2019; Cambridge Econometrics
2022) and the FTT (Future Technology Transformations) model suite (Mercure 2012; Lam et al.
2018; Pollitt, Lee and Chewpreecha 2019; Knobloch et al. 2021)a representation of global power
systems based on market competition, induced technological change (ITC. The E3ME model
simulates the main economic-energy-environmental interactions, building on econometric
parameter estimates (Mercure et al. 2018; Lewney, Pollitt and Mercure 2019), while the FTT
suite introduces bottom-up modelling for several technologies that are especially important
for the low-carbon transition. See Figure 5.
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Figure 5: E3ME model schematic
Note: Figure provided by Cambridge Econometrics.
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E3ME itself is an E3-type model, resembling the integrated assessment models (IAMs) that are
frequently used for the assessment of global warming pathways, including economic and
energy system outcomes (IPCC 2022). However, the economic core of the model is built on
post-Keynesian theory and the ideas of complexity economics (Lewney, Pollitt and Mercure
2019; Mercure et al. 2019; Pollitt et al. 2021; Cambridge Econometrics 2022; Kiss-Dobronyi et
al. 2023). The economy in the model is demand-led with supply-side constraints, positing that
effective demand is a key driver of economic activity. Demand levels, prices, energy demand
and various other factors are estimated based on historical time series data, using
econometric equations (Lewney, Pollitt and Mercure 2019). A full set of the estimated
equations is available in the manual of the model (Cambridge Econometrics 2022) or in
Mercure et al. (2018). Demand is met through domestic and traded supply, which is linked to
demand either through national input—output tables or through bilateral trade linkages
(Lewney, Pollitt and Mercure 2019; Pollitt et al. 2021).

Importantly, E3ME is a non-equilibrium model, which means that — while supply always meets
demand — it does not necessarily mean that supplied economic output will be the highest
achievable, i.e., that its full potential is reached. The model does not assume that all economic
resources are fully/optimally used, nor that the economy is in a state of equilibrium as a
starting point (Lewney, Pollitt and Mercure 2019; Cambridge Econometrics, 2022; Kiss-Do-
bronyi et al. 2023). A change in government policy (and particularly green policy) can result in a
better usage of resources, rather than distorting markets and leading to disequilibrium. This
contrasts with the theoretical underpinnings of computable general equilibrium models
(Mercure et al. 2019) and implies that better economic outcomes are possible when
governments implement policies to facilitate the low-carbon transition and climate mitigation
actions (Pollitt et al. 2021), in addition to other societal benefits.

Macro-econometric time series modelling is sensitive to the Lucas critique (Pollitt et al. 2021;
Kiss-Dobronyi et al. 2023), which states that modelling based on observed behaviour from the
past is unlikely to properly represent structural change in the future. To counter this effect, we
integrate the FTT suite of models with E3ME for industries that are key for a low-carbon
transition. The FTT models are bottom-up technology diffusion models calibrated for certain
areas such as transportation (Lam et al. 2018; Knobloch et al. 2020), power generation
(Mercure 2012) and residential heating (Knobloch et al. 2020; Knobloch et al. 2021). They
represent the diffusion and adaptation of new technologies through a simulation process,
where investors select the technologies in which they want to invest based on levelized cost,
but make their choice under the assumption of bounded rationality. It is also assumes that
technology choice is path-dependent, while the cost of individual technologies can decrease
over time due to learning-by-doing and competition effects (Mercure 2012; Knobloch et al.
2020).

E3ME-FTT has been applied many times over the last two decades to assess impacts of
government policy, as well as global shocks and pathways. Modelling of large-scale global
scenarios for international organizations include the New Climate Economy report for the
World Resources Institute,18 the modelling of several global decarbonization scenarios for
IRENA,19 and the modelling of an inclusive green recovery scenario for UN PAGE and the ILO
(Van Hummelen et al. 2021). Applications of the model also include region- and country-
specific work, such as the recent assessment of recovery measures in several countries (Kiss-
Do- bronyi, Fazekas and Pollitt 2021; Kiss-Dobronyi et al. 2023) or the analysis of the
possibilities of decarbonization in Asia (e.g., the Asia Society Policy Institute, or academic
publications like Lam et al. 2018; Pollitt, Lee and Chewpreecha 2019; Lee et al. 2022).

18 https://newclimateeconomy.report/
19 www.camecon.com/what/our-work/renewable-energy-generation-the-impact-on-the-global-economy-for-irena/
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2.4 How to Limit Global Warming through IGE Investments despite Recent Shocks?

The objective of the modelling carried out for this paper is twofold: first, to provide forward-
looking projections to the GEPI in order to consider how the index is impacted in a pathway
that aims to mitigate climate change to certain levels. Second, the modelling aims also to
assess how and at what investment level climate mitigation at a global level can be achieved,
and how this compares to a counterfactual / status quo scenario in which equal amounts of
investment are directed to business-as-usual economic activities, following current trends.

Therefore, we specify two plus two scenarios, as summerized in Table 2.

20 https://knowledge4policy.ec.europa.eu/publication/commission-staff-working-document-swd2020176-impact-as-
sessment-stepping-europe%E2%80%99s-2030_en
21 www.camecon.com/what/our-work/assessment-of-the-impacts-of-an-ets2-for-transport-and-buildings/
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Table 2: Specified scenarios

Climate target (°C) by 2100 Average annual investment Target of investment
difference from baseline
(% of global GDP)

Baseline No target, above 3.5°C N/A N/A

1.5°C Limiting warming to 1.5°C 3.1% Energy transition, energy
efficiency, green technologies

1.5 °C status quo No target, above 3.5°C 3.0% Status quo, following historical
structure

20°C Limiting warming to 2.0°C 1.2% Energy transition, energy

efficiency, green technologies

2.0 °C status quo No target, above 3.5°C 1.1% Status quo, following historical
structure

The scenario design is based on two previous modelling exercises: Semieniuk et al. (2022) oil
and gas production assets through a global equity network of 1.8 million companies to their
ultimate owners. Most of the market risk falls on private investors, overwhelmingly in OECD
countries, including substantial exposure through pension funds and financial markets. The
ownership distribution reveals an international net transfer of more than 15% of global
stranded asset risk to OECD-based investors. Rich country stakeholders therefore have a
major stake in how the transition in oil and gas production is managed, as ongoing supporters
of the fossil-fuel economy and potentially exposed owners of stranded assets.

The simulations rely on an explicit representation of policies and investments covering the
time period 2023—2030. This means that we do not present greenhouse gas (GHG) emissions
in the period after 2030 directly, but employ results from 1775 different climate scenarios
reported within the IPCC ARG report (IPCC 2022) to estimate the likely climate outcomes. Our
method is the following: we look at cumulated emissions of IPCC scenarios for 2023—2030
and assign climate outcomes by 2100 to these emission figures. We then assess where
cumulated emissions from our scenarios fall within these distributions. Figure 6 shows that
the plotted distributions belong to IPCC scenarios with varying climate outcomes, while the
vertical black lines represent cumulated emissions in our scenarios.

Scenarios are set up so that emissions from the 1.5°C scenario fall within the 1.5°C
distribution, and emissions from the 2.0°C scenario fall within the 2.0°C distribution, while for

the status quo scenarios we do not target a specific climate goal. Note, however, that for the
status quo scenarios, we end up with a probable climate outcome of about 3.5°C by 2100.

22 The appendix of the Semieniuk et al. 2022 paper provides a detailed overview of assumptions and policies considered.
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Figure 6: Cumulated emissions between 2023 and 2030 observed in IPCC scenarios and climate outcomes by 2100
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To reach these goals, we implement policies targeting green investment and the adaptation
of climate-friendly technologies. These include renewable-based power generation, electri-
fication of transport, economy-wide energy efficiency, renewables in residential heating, as
well as uptake of biofuels. The model estimations suggest that, in order to limit emissions by
2030 to a level that will make it still possible to limit global warming to 1.5°C by 2100, required
net additional investment into these measures and technologies is equivalent to about 3% of
annual global GDP on average between 2023 and 2030. Meanwhile, to limit global warming to
a level well below 2°C, the model suggests that about 1.2% of annual global GDP is required.

Alongside the mitigation scenarios, the modelling also considers “status quo” (SQ) variants:
scenarios where the same level of investment is made available to extend currently observed
investment structures. Figure 7 presents an overview of the investment structures for all
scenarios. In the case of the mitigation scenarios (1.5°C and 2.0°C), investments are concen-
trated in the power generation and green technology sectors, with induced investment in other
economic sectors. Meanwhile, there is substantial disinvestment from the extraction sectors
(due to falling demand for fossil fuels). In the SQ scenarios, industry and services receive the
most investment, while investment in energy is relatively small, comparable to investment into
extractive sectors.

Figure 7: Net additional global investment in the scenarios. Cumulated efforts 2021-2030, tm USD (2010 prices)
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3 Results and Discussion
3.1  The Inclusive Green Economy Transition in a Pre-COVID-19 World

This section presents the results from the practical implementation of the GEP Measurement
Framework methodology developed in UNEP (2017a) and updated in PAGE 2021, while
using the latest available information for the set of indicators described in section 2.1. Table
3 presents summary statistics for these 13 indicators of the GEP Index (see next section).
On average, progress was highest on the indicators measuring energy use, life expectancy,
gender inequality, access to basic services and education. Note that there was almost no
progress on average for renewable energy. On the other hand, material footprint was the only
indicator experiencing regress on average.

Table 3: Progress on an Inclusive Green Economy by indicator - full sample

Variable Obs Mean Std. Dev. Min Max
material footprint 108 -0.67 1.33 -7.38 1.35
air pollution 109 0.31 0.32 -0.23 1.10
protected areas 98 0.15 0.36 -0.04 2.44
energy use 103 0.50 0.44 -1.01 1.42
green trade 97 0.15 0.32 -0.22 1.62
green technology innovation 62 0.26 0.87 -0.57 4.60
renewable energy source 108 0.02 0.64 -3.11 2.45
Palma ratio 79 0.23 0.47 -0.90 1.24
gender inequality index 106 0.49 0.27 -0.02 1.13
access to basic services 96 0.38 0.26 -0.08 117
mean years of schooling 109 0.45 0.22 -0.02 1.26
pension coverage 88 0.34 0.90 -4.12 2.39
life expectancy 106 0.47 0.22 0.01 113

Source: Author’s calculations.

Figure 8, below, shows these results, but instead of indicating the share of countries performing
within a given range, it gives a more complete picture of the entire distribution. From a policy
perspective, these results can be regarded as good news. They show that in the pre-pandemic
period, countries were making progress, on average (as can be concluded from the average
progress in most indicators in Table 3, or the scarcity of red tones in the Figure 8).

Onthe other hand, progress is not always happening whereitis most needed. Figure 7 illustrates
this point for the cases of gender inequality and air pollution. Figure 9 shows a negative
correlation between the weight of a given indicator, and the progress achieved in improving
its value. For greater advancement of the IGE, there should be more progress achieved if the
weight of that indicator (which reflects the relationship between the initial condition and the
critical threshold) is higher.

It is important to remind ourselves that we should not focus on progress where it is easiest to
achieve, but on progress where it is most needed.
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Figure 8: Distribution of countries based on their performance per indicator (%)
Source: Author’s calculations.
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Figure 9: Correlation between progress and weight (selected indicators)
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3.1.1 Progress on Gender Inequality

An example can be found in Figure 10, which shows that progress on the gender inequality
index? is widely shared across countries when we compare them across geographical regions
or HDI groups. However, there are important heterogeneities across regions, with average
progress being highest among developed countries and lowest for Sub-Saharan African

countries.

Figure 10: Progress on gender inequality index
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Source: Author’s calculations.

Progress on gender inequality has been improving across the different editions. As shown in
Table 4, the average progress in the gender inequality index has improved across the different
editions. We can also see a reduction in the minimum value (lower regress) and a lower
standard deviation, implying a lower dispersion in the distribution. The shift in the distribution
of progress in the gender inequality index can be seen in Figure 11, where the Second and
Third Editions have represented a movement towards the right with respect to the previous
edition, indicating an improvement in this indicator across countries, as a larger proportion of
countries are represented to the right of the 0 value (implying positive progress in an IGE) on
the horizontal axis.

23 The gender inequality index, developed by UNDP, reflects gender-based disadvantage in three dimensions: reproductive
health, empowerment and the labour market. Information about the different components of the index are available at
https://hdr.undp.org/data-center/thematic-composite-indices/gender-inequality-index#/indicies/GlI.
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Table 4: Summary statistics of the Gender Inequality Index.

Variable Observations Mean Std. Dev. Min Max
Progress on Gender 97 0.392 0.299 -0.278 1.463
Inequality 1st Ed
Progress on Gender 107 0.450 0.273 -0.044 1.056
Inequality 2nd Ed
Progress on Gender 107 0.492 0.268 -0.021 1133

Inequality 3rd Ed

Source: Author’s calculations.

Figure 11: Progress on Gender Inequality Index (comparing with the results of PAGE (2017b) and PAGE (2021).
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Source: Author’s calculations.
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3.1.2 The GEP Index: Measuring Progress in the Multidimensional Case

Table 5 presents a detailed summary of statistics for the GEP Index. The positive values in
green showcase the progress achieved in more than 75 per cent of the countries included in
the sample. We can also note that the average country experienced progress, although some
countries experienced significant regress. The median value of the sample is 0.23, with the
bottom 10 percentile having a value lower than -0.01, and the top 90 percentile having a value
of 0.49.

Figure 12 presents the kernel distributions of the GEP Index for the same sample of 103
countries. As we saw in Figure 8, the distribution of the GEP Index has moved towards the right,
indicating that according to the most recent data, more countries have experienced progress.
On the other hand, extreme progress has become less common. Kenya is the only country with
a GEP Index that is higher than one (1.23), but in the second edition this number was 1.57. On
the other hand, there are seven countries that have GEP Indices higher than 0.55, which was the
maximum value observed in PAGE (2017b). This means that there are more countries where
progress has accelerated.

Table 5: Summary statistics of the GEP Index

Variable Observations Mean Std. Dev. Min Max
GEP Index 110 0.24 0.23 -0.33 1.23

1% 5% 10% 25% 50% 75% 90% 95% 99%
Percentiles -0.22 -0.07 -0.01

Source: Author’s calculations.
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Figure 12: GEP Index (comparing with the GEP Index in PAGE (2017b) and PAGE (2021).

GEP index distribution, Comparison with PAGE (2017b) and PAGE(2021)
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Source: Author’s calculations. Note: GEP new corresponds to the updated calculations, GEP old corresponds to
PAGE (2017b) and PAGE (2021).
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Table 6 shows that there are seven countries that experience progress in the Third Edition while
they showed regress in the Second Edition. There are 5 countries experiencing regress that
previously had progress (in red). Finally, there is one country that did not have an index in PAGE
(2021) and now has a negative value.

Table 6: GEP Index for countries changing sign between second and third edition

Country GEP Index GEP Index (PAGE, 2021)
Armenia 0.1499 -0.1590
Azerbaijan 0.02185 -0.1082
Benin 0.0956 -0.0283
Mongolia 0.1475 -0.2194
Romania 0.0154 -0.0343
Uruguay 0.3091 -0.2083
Viet Nam 0.0789 -0.3447
Algeria -0.0330 0.2170
Brazil -0.0010 0.0497
Costa Rica -0.0724 0.04519
Kazakhstan -0.3277 0.0172
Venezuela -0.2245 0.1986
Bosnia and Herzegovina -0.7075 -

Source: Author’s calculations.
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We can also assess these results geographically and across development groups. The

left panel in Figure 13 groups the results by region. East Asia and the Pacific, Europe and
Central Asia show more mixed results. All South Asian and Sub-Saharan African countries
experienced green economy progress. When assessing Latin America and the Caribbean, as
well as Sub-Saharan Africa, we find that most countries in those regions have made green
economy progress, as have the countries with a very high HDI.

If we now analyse the results by HDI category (right panel of Figure 13), we see mixed results.
Among countries with a high and very high HDI, 17 and 10 per cent of countries showed a
regress, respectively. However, in the medium- and low-HDI groups, all countries experienced
progress (with a mean GEP Index of 0.28 and 0.27, respectively).

Figure 13: GEP Index results by regions and HDI groups
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Note: Four categories of human development can be distinguished: over 0.800 for Very High (VH), over 0.700 for High
(H), over 0.550 for Medium (M), the remainder being Low (L).?* 48 countries have a “Very High” HDI, 28 a “High” one, 19 a
“Medium” one, and 13 a “Low” one.

24 Figure 2 categorizes countries into the following geographical regions: 1) Middle East and North Africa; 2) East Asia and
the Pacific; 3) Europe and Central Asia; 4) Latin America and the Caribbean; 5) South Asia; 6) Sub-Saharan Africa; and 7)
All countries with a very high HDI (HDI>0.8) and that do not belong to any of these regions (UNDP 2020).
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3.1.3 Progress within Planetary Boundaries

Another way to look at the results is by assessing individual indicators. Table 7 shows that the
indicators on which countries, on average, are experiencing regress include carbon footprint,
emissions of nitrogen and the natural capital component of the Inclusive Wealth Index. Progress
is achieved by the average country in the areas of water stress, land use-related biodiversity
loss and Inclusive Wealth Index. The average progress in these areas equalled 0.30, 0.28, and
0.32, respectively. It should be noted that a small group of countries is experiencing significant
regress across indicators (with progress being lower than -1).

Table 7: Summary of dashboard indicators (sample of countries with GEP Index)

Indicator Obs. Mean Std. Dev. Min Max
Carbon footprint short term 109 -0.39 0.85 -3.43 1.42
(footprint)

Water stress (footprint) 109 0.30 0.50 -0.90 1.34
Land use-related biodiversity 109 0.28 0.67 -3.47 1.68
loss (footprint)

Emissions of nitrogen 100 -0.29 1.40 -6.90 1.39
Inclusive Wealth Index 98 0.32 0.52 -1.11 1.84
Inclusive Wealth Index 98 -5.86 7.55 -26.41 5.21

(natural capital)

Source: Author’s calculations.
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Comparison of results with production-side indicators

Table 8 shows the results for a subset of the Dashboard indicators, comparing footprint
(consumption) indicators with their production-side counterpart. We can see progress being
substantially higher (which can also mean lower regress) when we measured production side
indicators rather than footprint indicators. Relatively similar results were only obtained for land
use-related biodiversity loss, but even there, production yielded better results.

Table 8: Summary of Dashboard (production and consumption) indicators (sample of countries with GEP Index)

Indicator Obs. Mean Std. Dev. Min Max
Carbon footprint short term

(Consumption) 109 -0.39 0.85 -3.43 1.42
Greenhouse gas emissions

(Production) 109 -0.32 0.82 -4.33 210
Water stress (Consumption) 109 0.30 0.50 -0.90 1.34
Water stress (Production) 109 0.16 0.99 -6.34 1.66
Land use-related biodiversity

loss (Consumption) 109 0.28 0.67 -3.47 1.68
Land use-related biodiversity

loss (Production) 109 0.34 0.42 -1.33 117

Source: Author’s calculations.
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3.1.4 Overall Country Ranking (GEP+) using the GEP Index and the Dashboard

As discussed in PAGE (2017a), a ranking of all GEP Index and Dashboard profiles can be
produced using the Protective Criterion. Giving priority to the so-called Worst Achievement, we
rank countries according to the indicator in which they made least progress.

Results from the GEP Index and the three dashboard sustainability indicators show that
there were 32 countries in our sample (29%) that achieved progress (i.e. no regress) in all
indicators that compose the Dashboard of Sustainability, and that had a positive GEP Index
score.” In Table 9, we showcase the results for the four best-performing countries in each HDI
group, as more meaningful comparisons can be made among countries that are rather similar.
It can be noted that for all HDI groups (except two countries in the Medium HDI group), the
four countries that are heading the list within their group show progress for all indicators. The
best-performing country for the Very High HDI group was Portugal.?® In the High HDI group,
it was Paraguay (with land use as its lowest performance), in the Medium HDI group, it was
Zimbabwe (also with its lowest progress in land use), and finally, for the Low HDI group, Yemen
headed the list (with its lowest progress on the GEP index itself).

Table 9: Rank GEP Index-dashboard profiles using the Protective Criterion (Top 4 countries per HDI group)

Rank Country Progress Progress Water Progress Land GEP Index Worst performance HDI group
Greenhouse stress use-related bio (for Protective
gas emissions diversity loss criterion)
1 Portugal 0.509 1.327 1.455 0.488 0.509 Very High
2 Spain 0.438 1.632 2.093 0.450 0.438 Very High
3 Greece 0.407 1.816 3.073 0.607 0.407 Very High
4 Italy 0.407 2.254 0.439 0.328 0.407 Very High
1 Paraguay 0.821 0.476 0.459 1.308 0.459 High
2 Moldova 0.762 0.559 0.747 0.326 0.326 High
3 Jordan 0.437 0.371 1.901 0.294 0.294 High
4 Jamaica 0.326 1.304 0.340 0.172 0.172 High
1 Zimbabwe 0.341 0.985 0.061 0.135 0.061 Medium
2 Cameroon 0.270 0.532 0.051 0.497 0.051 Medium
3 Namibia 0.280 -0.065 0.357 2.590 -0.065 Medium
4 Angola 0.348 -0.071 0.077 0.651 -0.071 Medium
1 Yemen 0.552 0.371 0.720 0.243 0.243 Low
2 Gambia 0.591 1.196 0.231 0.161 0.161 Low
3 Cote d'lvoire 0.095 1.568 0.091 0.422 0.091 Low
4 Togo 0.272 0172 0.069 0.146 0.069 Low

Source: Author’s calculations.

Note: Observations in bold indicate the minimum value among all categories. The ranking presented in this table is based
on the following four categories: (a) the GEP Index; (b) greenhouse gas emissions; (c) water stress; and (d) land used-related
biodiversity loss. If we would change the categories considered, this would also modify the ranking. Note that each of the
Dashboard indicators is multiplied by its weight, while the GEP Index is multiplied by the average of the weights; see PAGE
(2017b).

25 This represents 13 countries more than in the results presented in PAGE (2017b), and 2 additional countries compared to
PAGE 2021.

26 The Worst Performance is the indicator determining the ranking. This means that no country had a better performance
on its least-performing indicator than Portugal. The complete set of results can be found in Annex I.D.
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3.1.5 Results for PAGE Countries

If we now zoom in onto the countries that are part of PAGE,?” we find the results that are
summarized in Figure 14. We were able to calculate a GEP Index for 17 out of the 20 PAGE
countries,?® and 14 out these 17 countries had a positive GEP index. This means that these
countries have made progress towards an Inclusive Green Economy. The best-performing
countries were Uruguay and Thailand, both with highest value 0.31, indicating an overall
achievement of less than a third of the initial targets. Table 10 shows that there were only a few
indicators where all countries experienced progress, including basic services, mean years of
education, and life expectancy. Most (but not all) countries experienced regress in the areas of
material footprint and renewable energy.

Figure 14: GEP Index results for PAGE countries (comparison between Second and Third Editions)
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27 The list of PAGE countries is as follows: Argentina (ARG); Barbados (BRB); Brazil (BRA); Burkina Faso (BFA); China (CHN);
Ghana (GHA); Guatemala (GTM); Guyana (GUY); India (IND); Indonesia (IDN); Kazakhstan (KAZ); Kyrgyzstan (KGZ);
Mauritius (MUS); Mongolia (MNG); Morocco (MAR); Peru (PER); Senegal (SEN); South Africa (ZAF); Thailand (THA); and
Uruguay (URY).

28 Due to a lack of information, we were not able to calculate the GEP Index for Mauritius, Barbados and Guyana, but all
information that was available for these countries has been included in the analysis.
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Table 10: GEP Index and its components for PAGE countries

Country
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Argentina -0.72 043 003 038 -013 0.22 -0.02 1.00 0.30 012 030 065 0.24 0.10
Barbados 0.26 -0.09 -0.22 0.39 0.30 0.21 0.23
Brazil -114 048 019 002 -005 023 003 035 030 022 056 0.06 037 0.00
BurkinaFaso -0.82 0.03 -0.04 -0.67 -0.58 010 0.23 0.08 -0.01 0.54 0.05
China -2.76 012 0.04 049 020 058 -035 020 060 054 034 100 037 -012
Ghana -195 -0.01 000 090 0.32 -0.67 018 043 024 034 031 0.6
Guatemala -2.00 032 0.01 -0.31 012 0.20 0.01 072 028 032 1.26 0.11 0.42 0.25
Guyana 0.26 -0.11 -0.24 0.24 059 0.15 0.32
India -1.70 -0.08 000 047 013 -0.02 -0.37 -016 039 048 068 051 052 0.07
Indonesia -2.38 017 026 071 0.02 -0.33  -0.61 0.26 085 0.25 018 0.42 0.01
Kazakhstan -2.25 037 0.04 021 -0.01 -0.07 057 083 067 0.26 0.59 -0.33
Kyrgyzstan -097 021 -0.04 0.05 -018 012 060 041 024 100 0.23 0.05
Mauritius 0.18 0.46 0.05 -0.17 0.26 0.75 0.20
Mongolia 0.07 -0.04 0.01 0.43 0.15 -0.29 -013 056 033 038 100 0.50 0.15
Morocco -218 -0.06 010 015 -0.02 -0.24 0.03 057 036 087 0.51 0.04
Peru 215 024 0.31 0.20 0.23 0.85 -0.21 073 037 039 0.27 016 0.36 0.13
Senegal -0.51 0.00 0.03 -0.29 -0.03 -0.11 0.39 0.31 024 032 042 043 0.14
South Africa 0.55 007 011 034 -0.08 -043 -019 -0.84 024 037 036 040 049 0.13
Thailand -1.23  0.21 0.03 -0.06 0.27 0.08 0.57 0.03 017 0.34 215 044 0.31
Uruguay 0.25 0.96 -013  -0.18 032 057 041 018 079 0.28 0.31

Source: Author’s calculations.
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Table 11 presents the results from the GEP Index and the three Dashboard sustainability
indicators using the main option for PAGE countries. It can be concluded that only South
Africa achieved positive progress (or no regress) in all indicators of the Dashboard of Sustain-
ability, as well as a positive GEP Index score. Table 10 also shows that across PAGE countries,
greenhouse gas emission was the area where the worst performance occurred. As a result,
the progress that these countries achieved in the GEP Index may not be sustainable, as it was

accompanied by a regress in the sustainability indicators on the Dashboard.

Table 11: Ranking of GEP Index-Dashboard profiles using the Protective Criterion, PAGE countries

Country Progress Greenhouse Progress Progress Land use-related GEP Index  Worst performance HDI group
gas emissions Water stress biodiversity loss (for Protective criterion)

Uruguay -0.5860 0.1070 0.2411 0.3375 -0.5860 Very High
Argentina -0.7552 0.1434 -0.0020 0.0902 -0.7552 Very High
Kazakhstan -3.6517 0.3626 0.4465 -0.4196 -3.6517 Very High
South Africa -0.4364 0.2862 0.9370 0.1263 -0.4364 High
Brazil -1.0749 -0.0184 0.4363 -0.0008 -1.0749 High
Indonesia -1.0792 -0.0644 0.0829 0.0109 -1.0792 High
Thailand -1.3196 0.0321 -0.0610 0.3144 -1.3196 High
Peru -1.9222 0.0034 0.7221 0.1201 -1.9222 High
Mongolia -3.3093 -0.0121 0.0311 0.2753 -3.3093 High
China -4.9699 -0.7917 -0.0428 -0.1399 -4.9699 High
Guatemala -0.4480 0.0896 0.7983 0.2467 -0.4480 Medium
Ghana -0.9540 0.0675 0.2047 0.1882 -0.9540 Medium
Morocco -1.3383 0.4642 0.1004 0.0338 -1.3383 Medium
India -1.4197 -0.1031 0.0298 0.1001 -1.4197 Medium
Kyrgyzstan -2.0473 0.5831 0.2695 0.0457 -2.0473 Medium
Senegal -0.0941 0.0628 0.1064 0.1666 -0.0941 Low
Burkina Faso  -0.2438 0.0595 0.0610 0.0931 -0.2438 Low

Source: Author’s calculations.

Note: Observations in bold indicate the minimum value among all categories. The ranking presented in this table is based
on the following four categories: (a) the GEP Index; (b) greenhouse gas emissions; (c) water stress; and (d) land use-related
biodiversity loss. If we would change the categories considered, this would also modify the ranking. Note that each of the
Dashboard indicators is multiplied by its weight, while the GEP Index is multiplied by the average of the weights; see PAGE

(2017b).
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3.2. Economic, Social, and Environmental Impacts of Achieving Carbon Neutrality

While investing into decarbonizing the economy comes with an additional investment cost, the
socioeconomic returns and environmental benefits could make it worthwhile. Socioeconomic
returns that can be expected from climate mitigation are twofold: first, mitigation helps to
avoid climate damages, including productivity losses due to rising temperatures and economic
losses due to more frequent extreme weather events (Burke, Hsiang and Miguel 2015; IPCC
2022). Second, even though it is sometimes referred to as a “cost” of decarbonization, they are
also investments in macroeconomic terms able to trigger new economic activity in several
sectors. These investments can increase economic activity in aggregate, in particular if there is
spare capacity in the economy (Kiss-Dobronyi et al. 2023) and if the effect of “crowding out”
other investment opportunities is restricted. Decarbonization investment opportunities can lead
to endogenous money growth (Pollitt and Mercure 2018; Mercure et al. 2019).

Figure 15 summarizes economic activity impacts (GVA) from the four scenarios, as relative
differences from the baseline. The economic boost to relevant sectors from increased
decarbonization investments can be seen in both climate mitigation scenarios. This is
somewhat offset by a loss of GVA in the extraction sector in the mitigation scenarios, as fossil
fuel use should be phased out at a much faster rate. The latter effect is less present in the SQ
equivalent, with continued investment in fossil fuel extraction alongside sectoral investment
patterns in line with recent history.
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Figure 15: GVA and GDP impacts across the scenarios by sector
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When accounting for the indicative economic impact of climate damages, based on Burke,
Hsiang and Miguel’s (2015) seminal work, this visibly tips the scales towards the mitigation
scenarios. Without climate damages, peak GDP impacts (the black line) for the mitigation
scenarios are 1.2% and 2.7%, respectively, for the 2.0°C and 1.5°C scenarios. Meanwhile, peak
impacts for the SQ scenarios are 1.4% and 3.4%, respectively, for the 2.0°C SQ and 1.5°C SQ.
But when we include indicative climate damages, this picture changes: overall peak impact in
the mitigation scenarios is now at-1.2% and 1.5%, respectively, for 2.0°C and 1.5°C. Meanwhile,
impacts in the SQ scenarios turn negative, with peak impacts at -4.6% and -2.7%, respectively,
for the 2.0°C SQ and the 1.5°C SQ.

This is explained by a combination of factors that can be observed in Figure 17. In both SQ
cases, indicative climate damages are high and offset gains from new investments. This is
also the case for the 2.0°C mitigation scenario. However, the effect is higher (more negative) in
the case of 2.0°C SQ than in the case of 1.5°C SQ, because the magnitude of new investments
is higher in the latter and therefore it can better balance out losses due to damages.
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Finally, when comparing the mitigation and SQ scenarios, the mitigation scenarios significantly
decrease emission levels, but also lead to lower employment additions. However, employment
results are not worse than in the baseline scenario, because the net investment required for the
investment compensates for potential employment losses in some sectors.

Figure 16: Employment and GHG impact across the scenarios
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Figure 17: Country-level value added (GVA) and GDP results
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Differences between countries are illustrated in the country-level results, presented in Figure 17.
Countries with high fossil exports, such as South Africa (coal), Kazakhstan (oil) or Brazil (oil) see consid-
erable losses of GVA in the extraction sectors in the 1.5°C mitigation scenario. In some countries (e.g.,
South Africa, and Kazakhstan for the early years), these losses can offset potential gains from decarbon-
ization investments, but in some other countries the gains outweigh the losses (Indonesia, Brazil). In
countries where fossil matters less for the economy (India, Argentina), gains from investments easily

offset losses from extraction.
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3.3. How is the IGE Transition Impacted by Recent Shocks and the Net-Zero Scenarios?

This section presents results for the four main scenarios discussed in the previous section:
Base, Status Quo, 1.5°C Scenario, and 2°C Scenario. In addition, it will discuss the two alternative
scenarios presented in the discussion of the effects of green or brown investments under the
1.5°C Status Quo, and the 2°C Status Quo (in comparison to their counterparts: the 1.5°C and
2°C Scenarios, respectively).

Figure 18 shows the results for each individual indicator for the main scenarios. Note that,
similarly to the results listed in section 3.1.1, the material footprint is an indicator that is experi-
encing regress (negative progress). For this indicator, it is also important to mention that there
is very little separation across scenarios, which indicates the importance of focusing policies
in this area.

For the other indicators, although there are some variations, the general pattern is that progress
will be the highest under the 1.5°C scenario. This is particularly true for air pollution, biofuel
use, GHG emissions, and nitrogen emissions. Results also seem to reflect interesting policy
trade-offs. First, progress on income inequality tends to be lower in the short term under the
1.5°C scenario, but it will be higher in the medium term (towards the end of the forecasting
period). Second, the opposite happens for labour productivity, where progress tends to be
higher in the short term under the 1.5°C scenario, but lower in the medium term (towards the
end of the forecasting period). This highlights the importance of additional policies in the
net-zero strategy that allow for a better management of potential issues in short-term progress
related to income inequality, and in medium-term progress related to labour productivity.
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Figure

18: Indicators progress results (58 countries sample)
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Figure 19 shows the results of the Adjusted GEP Index for the main scenarios, covering the
sample of 58 countries. The results clearly show that the recovery from the pandemic is faster
and more sustained than under the 1.5°C scenario. In addition, it is also clear that neither the
base nor the SQ scenarios can support the recovery or provide medium-term progress towards
an IGE.

Figure 19: Adjusted GEP Index results (58 countries sample)
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Figure 20 summarizes the impact of the crises on the indicators of the Adjusted GEP Index, as

well as its evolution under a 1.5°C scenario.

the 1.5°C scenario.

Figure 20: Comparison of indicators of the Adjusted GEP Index before (2020—2022) and after investments (2023—2030) in
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Figure 21 shows the results for Adjusted GEP Index but only focused on the seven PAGE
countries in the sample. The figure shows a similar picture as the general results. The other
scenarios can provide a short-term recovery, but such recovery is unsustainable. For most of
the 7 PAGE countries that were part of the modelling, the only valid alternative for a sustained
IGE transition is the 1.5°C scenario. Nevertheless, there are important heterogeneities across
PAGE countries, with Kazakhstan and South Africa benefiting the most from a net-zero
transition. Meanwhile, Argentina and India still experience some challenges in their progress
towards an IGE, mostly due to a persisting regress in resource efficiency indicators, such
as material footprint per capita and electricity use per GDP. Additionally, income inequality
remains an issue for Argentina.

Figure 21: Adjusted GEP Index results (PAGE countries)
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Finally, we compare the 1.5°C and 2°C scenarios with those that have a similar level of
investments, but directed towards brown sectors, like in the Status Quo Scenario (1.5°C and
2°C Status Quo). Note that the most useful comparison is between the Status Quo Scenarios
and their counterpart, rather than among the two Status Quo Scenarios. This is because for
the Status Quo 1.5°C and 2°C scenarios their main drivers cross (different level of investments
make scenarios diverge if the investment are less green). The 1.5°C is better than the 2°C
scenario, but because the level of green investment is higher, its status quo scenario results
tend to be worse than under the 2°C scenario, as the shift from green to brown investments in
those scenarios is larger.

Figure 22 shows that if the levels of investments that will support the net-zero scenarios were
to be allocated to brown investments, as in the Status Quo scenario, we will see countries
moving further away from an IGE in the medium term. This highlights the importance of not
only adding more investments to the policy mix, but also ensuring that these investments are
green.

Figure 22: Adjusted GEP Index results, alternative financing scenarios (all sample and PAGE countries).
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Conclusions

This publication presents an update of the methodology used for the Green Economy Progress
Measurement framework, used at the global level with the latest data available. In this Third
Edition, we could obtain a GEP+ for 110 countries. Results from the GEP Index and the three
Dashboard sustainability indicators show that 32 countries (29%) were able to achieve positive
progress (or no regress) for all indicators in the entire Dashboard of Sustainability, as well as a
positive GEP Index score.

Regarding the GEP index, more than 75 per cent of the sample of countries experienced
progress compared to their values in the two previous editions. It is important to note that
seven countries have a GEP Index higher than 0.55, which was the maximum value observed
in PAGE (2017b). However, the results also highlight that progress not always happened where
it was most needed, as illustrated for the cases of gender inequality and air pollution. If policy-
makers are able to induce higher growth in the areas with higher weights, the overall results
will be even more positive. This is why, for a true transformative agenda, greater focus should
be given to the areas where countries are lagging behind the most, and not to the areas where
progress is just easier to achieve.

Out of the 17 PAGE countries analysed, we found that 14 had a positive GEP Index, indicating
progress towards an Inclusive Green Economy. However, when we calculated the GEP+, using
the Dashboard of Sustainability, it turned out that only South Africa had progressed (or not
regressed) in all the indicators composing the Dashboard, while also having a positive GEP Index
score. This may indicate that progress achieved in the GEP Index in PAGE countries may be
unsustainable. The results from the Adjusted GEP Index show that the COVID-19 pandemic and
the War in Ukraine are negatively affecting countries’ progress towards an IGE. Nevertheless,
the 1.5°C scenario shows a potential path to a faster and more sustained recovery. There are
some short-term trade-offs that these scenarios may face when compared to the baseline
and the status quo, but the medium-to-long term shows clear advantages of carbon-neutral
policies in terms of progress towards an IGE.

For PAGE countries, it is also clear that the only valid alternative for a sustained recovery is
the 1.5°C scenario. However, there are important heterogeneities across PAGE countries, with
Kazakhstan and South Africa experiencing the better results in this scenario compared to
Argentina or India. Regarding the type of investment, results show that if the investments for
the net-zero scenarios were to be allocated to brown investments, countries would be moving
further away from an IGE. This highlights the importance of not only adding more investments
to the policy mix but also ensuring that these investments are green.

This Third Edition used an innovative approach to calculate current and future trends of the
IGE transition by connecting the Green Economy Progress Measurement Framework to a
Modelling Tool. This approach is not without limitations. Firstly, the development of an adjusted
GEP Index dropped the number of indicators from 18 to 8 and the number of countries from
110 to 58. For future editions, the adjusted GEP index will need to be improved in two main
dimensions: 1) country coverage, by adding more countries; and 2) the availability of indicators
in the Adjusted GEP Index, such as those related to gender inequalities. The impact of IGE
policies and investments on gender issues is an avenue to explore in the future.

Finally, material footprint is the indicator that is posing most challenges to countries, despite

massive investments in the net-zero transition. Future editions should look closer at this
indicator. For instance, they could identify the underlying reasons for this poor performance.
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