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• Sorry for some slides in Portuguese.

• They were drawn directly from official reports and publications prepared 
for (or by) subnational governments (and in one case a private 
association).

• Of course, I will do my best to translate them



Proposed Questions/ Challenges

ü How do we ensure that decarbonization at the sub-national level “adds up” to 
satisfy the national goal?

ü How do we ensure that short-term implementation supports the achievement 
of long-term goals?

ü How can research support better consideration of cross-scale linkages in 
decision-making?
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How do we ensure that decarbonization at the sub-national level “adds up” 
to satisfy the national goal?

In “ancient times”, we developed Message versions for Brazilian State Energy Plans. 
Advantages (+): detailing of industrial processes, demography, land use. 
Challenges (-): data availability, consistency, leakage, and for continental-sized countries = 
computational effort/feasibility

In more recent studies, the emphasis has shifted from energy security (accessibility and 
affordability) to including decarbonization (and other SDGs). 
In this case, and because we already have a set of IAMs (Global and National), we move 
to a “chain approach”. 
However, we had to downscale country regions to the state/subnational and even city 
levels => Use of input-output models with disaggregated information on economic 
activity and the development of sector-specific modeling (industrial processes, 
including refining; transport modeling, land use...)



How do we ensure that decarbonization at the sub-national level “adds up” 
to satisfy the national goal?



Why Brazil and the Northeast before Pernambuco?

GCC

Northeast as part of Brazil

Pernambuco

Brasil as part of the world 
carbon budget

> Avoiding leakage

> Aiming at consistency

Why Brazil and
the Southeast
before MG?



How do we ensure that decarbonization at the sub-national level “adds up” 
to satisfy the national goal?

According to
allocation criteria
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How do we ensure that short-term implementation supports the 
achievement of long-term goals?

ü This involves the Modeling Platforms (e.g. Optimization vs Simulation) and 
the way they are used (e.g. Recursive dynamic vs Perfect foresight)

üHow to deal with hard-to-abate sectors, even the transient phase between 
what we have now and what is desired?

ü This also has to do with unburned fossil resources (≠ stranded assets), 
carbon lock-in and even equity (just transition) issues

ü For major low and middle income oil producing countries what matters is 
the discounted cash flow instead of the unburned resources (there is a 
relation between them, but they are not an identity)... This has implications 
for comparing peak-budget with full-century scenarios.



How do we ensure that short-term implementation supports the 
achievement of long-term goals?

ü This envolves the Modeling Platforms (e.g. Optimization vs Simulation) and
the way they are used (e.g. Recursive dynamic vs Perfect Perfect foresight)

üHow to deal with hard-to-abate sectors (1), and the transient phase
between what we have now and what is desired (2)?

ü This also has to do with unburned fossil resources (≠ stranded assets), 
carbon lock-in and even equity (just transition) issues

ü For major low and middle income oil producing countries what matters is
the discounted cash flow instead of the unburned resources (there is a 
relation between them, but they are not an identity)... This has implications
for comparing peak-budged with full-century scenarios.



Muller-Casseres, E. et al (2023) - International shipping in a world below 
2oC.  Under submission. Paper from the Navigate Project.
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Muller-Casseres, E. et al (2023) - International shipping in a world below 
2oC.  Under submission. Paper from the Navigate Project.

No significant fuel 
shifts in 2030, but 

what will happen in 
2050 must be 

prepared decades 
before this year!



“When we are alive, it is death that 
is not present; on the contrary, 
when death is present, we are the 
ones who are not ” (Epicurus)
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The transiente phase: We have to meet the demand for 
premium fuels (increasingly premium) that has recovered 
from Covid (as have we, I hope), at least until 2030, in 
addition to dealing with the Russia-Ukraine war(affects 
oil, distillates and natural gas), the closure of refineries 
(around 4 mbpd), the delay of greenfield and brownfield 
projects, and the concern with the risk of stranded assets! 
Countries have also provided tax breaks for fossil fuel 
production and diesel (and sometimes gasoline) 
consumption to curb inflation and restore growth.
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“… in the full-century scenario Africa and 
Latin America produce more oil before 2050... 
… in the peak budget scenario, Africa and 
Latin America gain importance as remaining oil 
producers in 2100, which only apparently may 
seem good, as this maintains these regions as 
suppliers of  a primary energy that no longer 
represents the standard energy of  the global 
system, while roughly delays their revenues for 
the end of  the century.”

Refinery capacities (Mbpd) per region in the full-century scenario

While some existing refineries close reducing 
the total world crude oil throughput, 

greenfield refineries are still needed, mostly 
focused on hydrocrackers for medium 

distillates and/or petrochemical naphtha

What is the risk of carbon lock-in from 
greenfield refineries?

Besides...







Proposed Questions/ Challenges
How do we ensure that decarbonization at the sub-national level “adds up” to 
satisfy the national goal?

How do we ensure that short-term implementation supports the achievement of 
long-term goals?

How can research support better consideration of cross-scale linkages in 
decision-making?

“all models are wrong but some are usefull” G. Box

“most people use statistics like a drunk man uses a lamppost; 
more for support than for illumination” A. Lang



How can research support better consideration of cross-scale linkages in decision-making?

Communicate!



Decision has
multiple
Dimensions





Thank you!
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