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How internationally coordinated carbon pricing

would affect the economy and welfare
By Anne Ernst, Natascha Hinterlang, Alexander Mahle and Nikolai Stahler

Climate change is a global challenge that requires international policy coordination.
This conclusion is also borne out in a recent study on the macroeconomic implications
of carbon pricing. Several different scenarios are considered — different regions intro-
duce carbon pricing schemes unilaterally or in cooperation, and in the presence or

absence of border adjustment schemes.

The Paris Climate Agreement back in December 2015 saw
many countries agree to pursue ambitious climate targets. A
variety of policy measures are currently on the agenda in an
effort to achieve these objectives. These include the intro-
duction of a carbon price and a border adjustment mecha-
nism to limit “carbon leakage” —i.e. the relocation of carbon-
intensive production of “dirty” goods to regions without a
carbon price. In addition, international cooperation in climate
policy is an aspiration. For example, the idea of regions getting
together to form a "climate club" as described in Nordhaus
(2015), i.e. with a common carbon price and a border adjust-
ment mechanism. But how suitable are these measures?

The model

Our study (Ernst et al., 2022) uses the environmental multi-
sectoral (EMuSe) model developed at the Bundesbank to
outline the economic effects of these policy measures. EMu-
Se is a three-region macroeconomic model with a multi-sec-
tor production structure. In addition to key economic variab-
les, it also contains climate-related variables such as carbon
emissions. The regions roughly represent Europe, North
America (with Australia), and the rest of the world. On the

production side, we model 11 economic sectors. These vary
in terms of their size, their use of capital, labour and interme-
diate inputs, and their emission intensities during produc-
tion. Firms are able to invest in emissions abatement techno-
logies and do so depending on the carbon price and abate-
ment costs. As a result of the high global carbon emissions,
climate change and physical losses cause economic damage
that reduces productivity.

Simulations of various climate policy measures
We simulate five policy scenarios under discussion:

1. Only Europe imposes a carbon price.

2. Only Europe imposes a carbon price and border
adjustment taxation on imports against North America
and the rest of the world.

3. Europe and North America impose a carbon price.

4. Europe and North America impose a carbon price and
border adjustment taxation against the rest of the
world (climate club scenario as in Nordhaus (2015)).

5. All regions impose a carbon price (global carbon

pricing).
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Based on NGFS (2021), our simulations assume that the car-
bon price in the respective region will increase 13-fold by
2100 and remain constant thereafter. Border adjustment ta-
xes are levied at the domestic carbon price on the estimated
emissions content of imports; exports are not exempted. We
disregard practical and political challenges surrounding the
implementation of the policy scenarios under consideration.

Short-term losses and potential long-term gains of
carbon pricing

Chart 1 shows the effects on selected variables in the three
regions in scenarios 1 to 4 (relative deviation from the initial
steady state). The effects of scenario 5 match those of scena-
rio 4 in qualitative terms. They are, however, significantly lar-
ger and are omitted here in order to improve the clarity of
the remaining scenarios.

Regions that impose a carbon price suffer macroeconomic
losses initially and catch up again over time. These losses
arise because production costs increase and products be-
come more expensive relative to those of the other regions.
Higher prices reduce demand and income, causing con-
sumption to fall. At the same time, emissions decline as a
result of the increased carbon price. As a consequence, the
economic damage diminishes, boosting productivity. Other
regions without a carbon price benefit directly from positive
trade effects (and indirectly from falling emissions), while
some of the carbon emissions saved domestically are reloca-
ted abroad (carbon leakage).

The border adjustment mechanism changes these trade ef-
fects only marginally, given that the resulting relative price
increase for foreign goods is rather small (see scenarios 2 or
4). Hence, the border adjustment mechanism does only little
to prevent carbon leakage. If, however, domestic exports ab-
road were exempted from the carbon levy or a much larger
tax rate was chosen, this effect could be greater in size.
Scenarios in which North America joins Europe in imposing
carbon pricing indicate a significantly stronger decline in glo-
bal emissions (scenarios 3 and 4). Then losses fall worldwide
and the catch-up process starts sooner. In addition, a higher
long-term level of production is achieved.
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Redistribution across regions could enable a global
carbon price

The analysis shows that there is an economic incentive to not
participate in carbon pricing. This is because positive trade
effects are then created and initial macroeconomic losses are
avoided. Welfare losses from carbon pricing would be very
high, in particular in the rest of the world where per capita
gross domestic product is low in relative terms. The model
can be used to identify an equilibrium in which all regions
benefit over time from a global carbon pricing regime. To this
end, the wealthier regions will have to surrender some of
their welfare gains from the global carbon price — for examp-
le, by means of direct transfers or carbon price discriminati-
on. However, given the nature of model analyses of this kind,
the quantification — of welfare functions, in particular — is
highly uncertain.
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Relative development of selected macroeconomic and environmental variables by scenario

1 Measured based on net carbon imports relative to domestic carbon emissions. Increase indicates that “dirty” production is relocated abroad.
Deutsche Bundesbank
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Conclusion

Our model simulations show that, in terms of both environmental policy and the economy, the positive effects of carbon
pricing increase with the number of regions that participate. Border adjustment taxation levied on imports (alone) can only
prevent negative trade effects to a limited extent. Hence, it reduces carbon leakage only moderately. The incentive to partici-
pate in carbon pricing is low, especially for poorer regions. For wealthier regions, it may be advantageous to compensate

poorer regions for participating.
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I News from the Research Centre

Publications

.Forecast Uncertainty, Disagreement, and the Linear Pool” by
Malte Knuppel (Deutsche Bundesbank) and Fabian Kruger
(Karlsruher Institut fur Technologie) will be published in the
Journal of Applied Econometrics.

"Global risk and portfolio flows to emerging markets: Evi-
dence from irish-resident invest-ment funds" by Benedetta
Bianchi (Indecon International Economic Consultancy
Group), Vahagn Galstyan (Central Bank of Ireland) and Valerie
Herzberg (Deutsche Bundesbank) will be published in the
Journal of International Money and Finance.
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