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1 Introduction

Europe’s Sustainable Development Goals (SDG) achievements are at least in part at the expense of
other countries. While ranking highest on the SDG Index, EU27 scores worst on the international
spillover index (Sachs et al., 2022, p. ix). An intention to rectify this in future policies speaks from the
Green Deal goal of “no person and no place left behind” (European Commission, 2022), referring to
the SDG motto “leaving no one behind’ (United Nations, 2015).

Reduction of environmental spillovers is explicit in the Green Deal, but may lead to negative
social spillovers. The Green Deal targets international environmental spillovers through the Carbon
Border Adjustment Mechanism (CBAM). Taxing imports based on their GHG emission content aims
to avoid outsourcing of emissions through trade, while supporting EU industries facing higher costs
through the EU emission trading system. Oxfam (2021) deemed the CBAM unjust and unfair as
revenues are kept in the EU while partly paid by low-income countries suffering from EU’s past
emissions.

Reducing environmental while increasing social spillovers would fit with the empirically
observed trade-off between environmental and social achievements. Historically income and other
social gains like social security have been combined with large transgressions of biophysical
boundaries (Fanning et al., 2022). There is also a spatial dimension to this trade-off. Through
international trade rich regions like the EU enjoy affluent consumption, relocating negative social and
environmental impacts to low income regions (Wiedmann and Lenzen, 2018).

Our objective is to assess the potential impact of the CBAM on social and environmental
international spillovers of EU food consumption. Food consumption not only accounts for a sizeable
share of the EU international spillovers, agricultural production still plays a key role in livelihoods in
poorer regions of the world and links to about all 17 SDGs (Malik et al., 2021).

2 Tracing spillovers: static MRIO versus CGE models

An extensive literature on the direct and indirect global linkages between consumption and production
builds on global multi-region input-output tables (MRIO) rooted in life cycle analysis. Combining
MRIO with satellite accounts of indicators of interest, for example GHG emissions linked to fossil fuel
use, allows calculation of direct and indirect impacts of consumption. Derived from MRIO’s technical
coefficients the Leontief inverse provides direct and indirect amounts of commodities needed to
produce one unit of final product. Combined with a GHG satellite account this provides the GHG
footprint (see for example the method description in Lenzen et al., 2022). The combination of MRIO
with satellite accounts has been used to trace a wide variety of social and environmental spillovers.
Examples are material footprints (Lenzen et al., 2022); forced labour, work accidents and emissions
embodied in fossils and minerals (Malik et al., 2022); emissions, employment and income in food



(Malik et al., 2021), inequality (Alsamawi et al., 2014); and corruption (Xiao et al., 2018). A review of
environmental and social footprints of international trade by Wiedmann and Lenzen (2018) shows that
negative impacts of consumption in high income regions tend to get outsourced to lower income
regions via international trade.

While providing important insights in historical patterns this footprint literature is less suitable
for ex-ante policy analysis. There is a large appeal of footprints in the policy debate on equality,
showing for example that the richest 10% of the world is responsible for 52% of emissions from 1990-
2015 while the poorest 50% are responsible for only 7% (Gore, 2020). But as these historical MRIO
studies do not include behavioural responses they can be misleading if used for ex-ante policy
assessments (Rutherford, 2010). If, for example, a carbon tax would be imposed in rich regions to
address the historic carbon inequality both producers and consumers will alter their decisions, affecting
both input use (and thus technical coefficients) as well as composition of final demand. The carbon tax
is thus likely to be much less effective, and may even become counterproductive, than a MRIO based
analysis on historical data would suggest.

Multiregional general equilibrium (CGE) models start from the same type of data as used in
global MRIO studies, but by adding behavioural responses CGEs are suitable for ex-ante policy
assessments. These responses include changes in producer and consumer decision but may also include
changes in environmental conditions when linking GHG emissions to yield changes (Van Der
Mensbrugghe, 2010). Using CGE models stand-alone or in combinations with other models allows for
ex-ante integrated assessments for example on progress towards SDGs (Philippidis et al., 2020), land
use as a key driver of environmental impact (Stehfest et al., 2019), or on climate mitigation and food
security (Fujimori et al., 2019).

From CGE models counterfactual MRIO databases can be constructed allowing ex-ante
footprint studies while accounting for behavioural responses to the simulated policies (or other drivers
like population growth). Examples are the calculation of nutritional content (Britz, 2022) and tracing
of value-added (Antimiani et al., 2018). Philippidis et al. (2021) trace water, land and GHG emissions
linked to diet change in a global CGE model but do not use a Leontief inverse but a less precise
within-model approximation limited to food commodities. To our knowledge a combination of CGE
with ante MRIO-style tracing has not yet been used to trace social impacts of production with ex-ante
policy analyses, which is the focus of our study.

3 Methodology

We use a global modular CGE model, MAGNET to simulate a business-as-usual (BAU) and
counterfactual CBAM scenario up to 2030. The simulations provide counterfactual MRIO tables for
2030 allowing us to trace impacts of EU (food) consumption in other regions building on the methods
used in historical MRIO studies

3.1 Tracing changing material flows using MAGNET a global CGE model

MAGNET (www.magnet-model.eu) extends the GTAP v7 model (Corong et al., 2017) and GTAP v10
database (Aguiar et al., 2019). Extensions increase MAGNET’s detail on food and non-food biomass
production, energy and employment to address policy questions on food security, inclusion, SDGs,
circular economy and climate change. For tracing of material flows MAGNET has been extended with
a definition of quantities in dollar-based values which improves upon existing value-based tracing of


http://www.magnet-model.eu/

flows as done in Chepeliev (2022), Antimiani et al. (2018) or Philippidis et al. (2021). Values of
intermediate and final demand are corrected for the inclusion of taxes and international transport (in
case of imports) to get as close as possible to physical flows in the absence of economywide quantity
data. These dollar-based quantities satisfy material balances in the reference database. As any other
CGE model MAGNET uses value-based CES and CET functions and preservation of material
balances is thus not guaranteed. Divergence of the material balance in counterfactual simulations
provides a measure of the accurateness of the model results for tracing of material flows.

3.2 Tracing social impacts of consumption

The addition of the number of workers by sector and occupation type in MAGNET allows us to build
on MRI0O-based analyses of social impacts linked to employment. Data on work accidents, for
example, are expressed as a rate per worker. Building on the existing MRIO literature summarized
above we trace embodied harm along global supply chains in terms of occupational hazards (fatal and
non-fatal injuries which are a SDG target), child labour (for which the EU has declared zero tolerance)
and wage income inequality. Using existing MAGNET modules we also trace impacts on land and
fossil fuel use which are good proxies of environmental damage of production (Steinmann et al.,
2017). Balancing regional detail and manageability of results we base the aggregation of non-EU
regions on our key indicators to avoid hiding variability within regions.

Comparing the BAU and CBAM scenario we decompose changes in social and environmental
impacts along four dimensions: (i) input use by production activities (including shifts between
agricultural and non-agricultural sectors), (ii) size of trade flows, (iii) product and (iv) regional
composition of trade flows. This decomposition allows us to expand the analysis of changes in the
level of impact of EU food consumption with an identification of the main driver of the changes.

3.3  Defining business-as-usual and CBAM scenarios

Our analysis focusses on the comparison in 2034, the year when free allocations of emissions in the
EU ETS will be phased out. This also is close to the currently set data for achieving the SDGs, 2030,
relevant for assessing the impact the EU has on other region’s progress towards attaining the SGDs. To
decompose effects we compare a business-as-usual scenario without carbon pricing to different CBAM
scenarios. The table below summarizes the structure of our scenario set-up

Scenarios

Carbon tax on: Origin BAU | C int. dom | C int all | C_nag dom | C nag all | C_all dom | C all all
Carbon intensive | Domestic X X X X X X
sectors

Imported X X X X X
Non-agricultural Domestic X X X X
sectors

Imported X X X
All sectors Domestic X X

Imported X
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