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Introduction

Climate policies and poverty, hunger, and inequality

* The Paris Agreement (PA) laid the foundation for enhanced ambitions of climate change mitigation to

“keep global temperatures increase well below 2 ° C while pursuing means to limit the increase to

1.5°C above pre-industrial level”.

* The distributional effects of achieving the PA long-term temperature targets.

» Poverty population: increase by 50 million globally in 2050 in a 1.5 ° C target scenario without

countermeasures to poverty, but revenue redistribution helps poverty alleviation (Soergel et al., 2021).

» Population at risk of hunger: increase by around 49.8 (3.5-99.4) million globally in 2050 under the 2° C target
of the PA (compared to current trend) (Fujimori et al, 2022).

* |Income inequality: the poor households are more susceptible to welfare loss caused by climate change
mitigation (Fragkos et al 2021).
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Introduction

Uncertainties in the projection

* However, there are huge uncertainties in future socio-economic conditions and

their responses to climate change as well as climate policies.

* For example, future food prices remain largely uncertain, due to the complex responses
of land use, agriculture productivies, and food demand to changes in GDP, population,

climate impacts, and climate policies.

* Therefore, we performed a model intercomparison study focusing on the future food

price uncertainties to
* Reveal the common/robust findings among models

* Quantitatively estimate the uncertainty range and identify the sources of uncertainties
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Method—
AIM-PHI, the poverty projection tool
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First publication using AIM-PHI

In order to better understand the relationship between poverty and climate change
mitigation, a novel modelling framework that includes a module representing

poverty indicators.

ENVIRONMENTAL RESEARCH
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An assessment of the potential of using carbon tax revenue
to tackle poverty
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Model intercomparison studies
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8 models of 4 theoretical approaches

Note: DP: detailed-process based, CB = Cost-Benefit, CGE = Computable General Equilibrium model
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Method—
Scenarios and climate impacts
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Scenario design

Mitigation
target

) Climate change
Scenario
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Food price
uncertainty

Model and data

Macroeconomic loss
(climate change)

Macroeconomic
loss (mitigation)
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- RCP6.0 (3~4°C) AgMIP Takakura et al, 2020 -
(CC)
2deg 2°C RCP2.6 (~2°C) AgMIP Takakura et al, 2020 AIM-Hub
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Scenarios
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Modeling of climate impacts

* AgMIP (price changes)
e GCM calculating the changes in temperature (AT) and precipitation (AP)
* Global gridded crop models calculating the yield changes (Ayield) according to AT and AP,

* Economic models calculating the changes in crop area, crop consumption, production,
food trade, and food prices.

* Takakura model (macroeconomic loss)

* Process-based impact assessment for nine sectors, including agricultural productivity, and
aggregating the monetized costs

* agricultural productivity, undernourishment, heat-related excess mortality,
cooling/heating demand, occupational-health cost, hydroelectric power generation
capacity, thermal power generation capacity, fluvial flooding and coastal inundation,

* Enhanced adaptation (due to improvements in socioeconomic conditions) is considered
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Results
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Additional poverty headcount (million)

Effects on poverty headcount
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If no stringent climate policy is
adopted, global poverty
headcount increase by ~8.3 to 46
million.

The pathway achieving the 2°C
target, 25 to 112 million people
would live under the
$2.15/capita/day poverty line.

MAGNET has the largest poverty
projection for both scenarios.

AlIM is low in the climate change
scenario but high in the 2 degree
scenario.




Decomposition
Climate change 2deg . . L
(climate impacts of RCP6.0) (climate impacts + mitigation) * CAPRIgives high projection by 2030
| ———— while MAGNET projection is high
80 | Lines: increase due to changes in food price after 2030.

Bars: increase due to direct changes in income

* Variation in the impacts of food price
changes is huge among models, esp.
inthe 2 degree scenario.
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Focusing on Middle East and Africa

* Large uncertainty range in Middle East and
Africa countries, esp. in 2° C scenario

* Additional poverty headcount due to
impacts from both climate change and
mitigation increases from 2030 to 2050 in
Middle East and Africa
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Discussion and conclusions
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Limitations
e Data sources

» Still poor coverage of lower income countries (Global Consumption Database (World Bank),
EUROSTAT Household Budget Survey, National Household Budget Survey in Japan, US,
China, Australia, Canada)

e Channels considered

e Climate change impacts on food prices: temperature, precipitation => grid-based yield
change => food prices

* Macroeconomic loss due to climate change impacts: 9 sectors

* Climate change mitigation: changes in average disposable income, commodity (esp. food
changes)

* Adaptation policies and short-term extreme weather events are not considered.
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Conclusions

Conclusions

This study, among other previous work, highlights
* The distributional effects of climate change mitigation cannot be ignored

before and during policymaking.

* Future food price is an important factor driving the changes in poverty

both under climate change and mitigation.

 However, there are huge uncertainties in models’ key output such as food

prices.

* Therefore, It is important to understand model-specific features and

tendencies.
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Outlook

* Model

* Better considerations of climate change impacts and its adaptation
* Better representation of the physical energy and food demand
* Improving the assessment of the lowest and highest tails of the income distribution

* Enriching the household features profiles

* Policy representation and scenario
* Representation of broader mitigation policies
* Poverty alleviation policies and relevant scenarios analysis

* Place our study in the broader just transition/equity discussions
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