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Activity Levels Across CPAT, SISEPUEDE,
CBAM and FTT

Put Four Climate Models on One Baseline, and Count the Carbon Price Once

Stephen J. Stretton’

ABSTRACT

Finance ministries increasingly ask several climate models the same question, and the models
disagree before any policy is applied, because each starts from different levels of activity:
electricity used, distance traveled, vehicles on the road, tonnes of steel and cement made. This
brief shows how four models used in climate-fiscal work (CPAT, SISEPUEDE, the CBAM Policy
Tool and FTT) can share one set of drivers and one growth rule, so that their baselines agree.
It sets out where a carbon price’s effect on demand must be counted, and only once, and why
every link needs a check that cars stay inside total travel.
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1 Key messages

Linked climate models disagree before any policy is applied, because each starts from its
own forecast of activity. CPAT, SISEPUEDE, the CBAM Policy Tool and FTT grow electricity
use, travel, vehicles and industrial output from different drivers, so a ministry that links
them gets four baselines.

One driver layer fixes this. Grow ten activities with population, income per person and the
cost of the energy service, from one forecast and one base year, and let each model keep its
own data and take the layer’s growth.

A carbon price must reach demand exactly once. CPAT and the CBAM Policy Tool already
respond to prices; SISEPUEDE and FTT do not. Apply the layer’s price response only to the
activities it passes to those two.

Cars grow faster than travel, so every link needs a check. Under stylized growth, cars
in use rise 64 percent in ten years and travel 35 percent; left unchecked, car travel would
exceed all travel within two generations.

Fix the data gaps that matter most. FTT has no car data for 21 of its 71 regions, SISEPUEDE’s
country calibrations are not public, and the response of heavy industry to a carbon price
rests on judgment.
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2 Linked models disagree before any policy is applied

A ministry that asks four models about a carbon price gets four different starting points.
The Climate Policy Assessment Tool (CPAT), built by the World Bank and the International
Monetary Fund (IMF), grows fuel use with total GDP and prices for more than 180 countries
(Black et al. 2023). SISEPUEDE, an open model developed by RAND and the Inter-American
Development Bank, grows travel, freight, household energy and industrial output with
income and population (Kalra et al. 2023). The CBAM Policy Tool grows output of the steel,
aluminum, fertilizer and cement that the European Union’s carbon border adjustment
covers (Brief 6.2) (Stretton 2026d). The Future Technology Transformations (FTT) models
decide which technologies win in power, cars, freight and heating, but take the size of each
market as given (Mercure 2012; Future Technology Transformations developers 2026). Each
is good at its job.

The differences are in the drivers, not just in the numbers. CPAT does not separate
population from income: a country whose population grows fast gets the same fuel growth
as one getting richer (working paper, CPAT). SISEPUEDE never lets prices change demand,;
a carbon tax changes its emissions only if the analyst writes a change into the scenario
(working paper, SISEPUEDE). FTT’s demand is a fixed input file that ends in different years
for different sectors (working paper, FTT). So two models can disagree about the effect of
a carbon tax simply because they disagree about how much driving or steelmaking there
would have been without it.

Inside CPAT, road transport is described three ways that need not agree. By default, road
fuel follows CPAT’s general fuel equation. An optional engineering model tracks vehicles,
electric-vehicle choice and distance driven. A third block values congestion, accidents and
road damage, and it always uses the engineering model’s driving, whichever model the user
selects (CPAT-AI Project 2026). A ministry reading CPAT’s co-benefits of a fuel tax should ask
which road model produced them.

3 Onedriver layer puts the four models on one baseline

The layer grows ten activities with one rule. The activities are electricity generated,
passenger travel, cars in use, kilometers per car, road freight, vans and trucks, home heat,
steel and aluminum, cement and clinker, and fertilizers. Each grows with population, with
income per person, and with the cost of the energy service it provides, through fixed
elasticities. Activities that follow people, such as travel and households, grow one-for-one
with population; activities that follow the economy, such as industrial output, grow with
total GDP (working paper, the rule).

Every model gets the same two forecasts and the same base year. Use the IMF World
Economic Outlook for GDP and the United Nations World Population Prospects for popula-
tion, for every model (International Monetary Fund 2026; United Nations, Department of
Economic and Social Affairs, Population Division 2024). Each model keeps its own last data
point and takes the layer’s growth from there, so FTT keeps its own fleet and FTT’s power
demand keeps its own level (working paper, feeding the models).

Where the models’ own values fail against the evidence, the layer replaces them.
SISEPUEDE’s example data grow regional travel with income at an elasticity of 2.64, with no
ceiling, and move every industrial elasticity to 1 by 2050 (Syme et al. 2026). The evidence
says total travel rises roughly in proportion with income (Schéfer and Victor 2000) and that
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demand for steel and cement rises for decades and then levels off (Ruijven et al. 2016).
Vehicle ownership grows about twice as fast as income at low and middle incomes, then
saturates (Dargay and Gately 1999). The layer uses those patterns. Where no public estimate
fits, as for heavy-industry output, the working paper states its values as assumptions
(working paper, parameters).

4 Count the carbon price’s effect on demand once

A price response applied twice doubles; one never applied is lost. If the layer cuts driving
because fuel got dearer and the receiving model cuts it again, the response is counted twice.
If neither does, a carbon tax changes nothing in that model’s demand. Table 1 shows which
model already responds and where the layer’s price response belongs.

Table 1. Apply the carbon price’s effect on demand in exactly one place for each activity. Source: working
paper, concordance and Proposition 2.

Model Does its demand respond to What the layer passes
price?
CPAT Yes, every fuel and sector The baseline only, as a cross-

check; for road vehicles, the
baseline only

CBAM Policy Tool Yes, output of covered goods Nothing for prices; it passes
product output back to the
layer

SISEPUEDE No Activity with the layer’s price
response

FTT No (prices move technology Activity with the layer’s price

shares, not demand) response

The layer’s price responses are modest, and mostly come through fewer vehicles. A
carbon price that raises the energy cost of driving by 20 percent cuts car use by about 5
percent in the long run, 4.5 percent through fewer cars and 0.9 percent through less driving
per car, in line with the review evidence (Goodwin et al. 2004). The same rise in the energy
cost of freight cuts tonne-kilometers by about 2 percent (Jong et al. 2010). These are the
responses SISEPUEDE and FTT otherwise lack.

The easiest double count to miss sits inside CPAT. CPAT’s engineering road model responds
to the cost per kilometer itself. If it is fed vehicle numbers that already include the layer’s
price response, the response is counted twice even when CPAT’s fuel equation is switched
off. Feed it the baseline only, and select it as the road model whenever co-benefits are
reported (working paper, propositions).

Product detail matters for heavy industry, and it does not always point the way people
expect. A carbon price of 50 dollars per tonne of CO, raises the cost of clinker, which is cheap
and carbon-intensive, by about two-thirds, and the cost of blast-furnace steel by about a
sixth (stylized prices and intensities). Because clinker is hard to replace, output falls by 5
to 6 percent in both cases (working paper, worked example). A model that ties industrial
energy to GDP, as CPAT does, cannot show either result.
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5 Cars grow faster than travel, so the link needs a check

Under stylized growth, cars outrun travel within a decade. With population growing 1
percent a year and income per person 2 percent, cars in use grow 64 percent in ten years and
passenger travel 35 percent (Figure 1). The share of travel by car rises by about a quarter.
That is what happens in middle-income countries, and it is what FTT’s transport model
needs to see.

Cars in use +64%
Steel and aluminum
Vans and trucks
Road freight
Passenger travel
Electricity, homes
Fertilizers

Home heat

Cement and clinker

Km per car

T T T

0 10 20 30 40 50 60 70
Change over ten years: population +1% and income per person +2% a year (stylized)

Figure 1. Growth of each activity over ten years under one rule and one set of drivers: population +1
percent and income per person +2 percent a year (stylized), elasticities held fixed. Source: working paper,
worked example.

Left unchecked, car travel would overtake all travel. At these growth rates, a car share of 30
percent of passenger travel reaches 100 percent in about 56 years. A saturating ownership
curve, like the one in CPAT’s engineering road model, does not prevent this: with that curve
the crossing still comes in year 54. What keeps car travel inside total travel in practice is
that each car is driven less, and carries fewer people, as ownership rises (working paper,
Proposition 3).

So every link should check, every year, that cars fit inside travel. The check is simple: cars
times kilometers per car times occupancy must stay below total passenger travel. Where it
fails, the layer lowers kilometers per car. Without the check, a model can show emissions
from road transport that no plausible amount of travel could produce.

6 The data gaps bind as hard as the method

FTT cannot yet run its transport model for much of the developing world. Its standalone
version has no car fleet data for 21 of its 71 regions, including Nigeria, South Africa, Pakistan
and Kenya, and its industrial heat module ships without baseline data (Future Technology
Transformations developers 2026). Its steel model runs only inside the full E3SME-FTT model
(Vercoulen et al. 2023).

SISEPUEDE’s country calibrations are not public. Its open repository holds one example
country, and the calibrated values in that example swing widely, including a negative
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income elasticity for chemical output (Syme et al. 2026). Teams using it for a country need
the developers’ calibration, and should replace values that fail against the evidence.

The response of heavy industry to a carbon price rests on judgment. Output elasticities
for steel, aluminum, fertilizer and cement are thin in the literature; one Brazilian estimate
for steel is —0.14 (Schmidt and Lima 2006). Results that depend on them should be reported
with a range.

The strongest objection is that a rule-based link is second-best. Solving the models
together, as E3ME-FTT does for demand and technology, would make prices, technology
and demand consistent by construction. But none of these four models was built for that,
ministries run them separately, and a link with written rules is far easier to audit and
maintain (working paper, limits).

7 Whattodo

Finance ministries: ask for one set of drivers before comparing model results. Before
comparing what two models say about a carbon price, ask whether they used the same GDP
and population forecast and the same base year, and which model carries the price response
for each activity.

Teams running CPAT, SISEPUEDE or FTT: link through one layer and count the price
once. Give every model the IMF and UN forecasts. Grow activities with one rule from
one base year and splice them onto each model’s own data. Apply the price response in
SISEPUEDE and FTT only. In CPAT, select the engineering road model whenever co-benefits
are reported, and feed it the baseline only. Check every year that cars fit inside travel.

Model developers: close the gaps that block linking. Add car fleet data for FTT’s 21 missing
regions. Publish SISEPUEDE’s country calibrations, or the method to rebuild them. Give
CPAT one road transport story, and estimate output elasticities for heavy industry.

The CPAT-AI project: build the layer as an open table and test it on one country. Run one
country through all four models from the same layer, and use the gap between CPAT’s fuel-
based baseline and the layer’s activity-based one as a test of both.

Related papers in this series

+ Climate Fiscal Policy Brief No. 5.1: what CPAT’s mitigation module computes (Stretton
2026e).

+ No. 5.4: whether CPAT’s price elasticities are right (Stretton 2026a).

+ No. 6.1: the Total Effective Carbon Price, and a demand system with fuel switching
(Stretton 2026Db).

+ No. 6.2: the CBAM Policy Tool (Stretton 2026d).

+ No. 6.3: public investment needs in CPAT (Stretton 2026c).

« The working paper behind this brief: the concordance, the rule, the parameter sources
and the proofs.
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