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For an environment worth living in 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Increasing forest areas can decisively contribute to reaching the Paris climate goal - 

but it competes with agriculture for land. (Photo: Sam Rabin, KIT) 

Forest protects the climate. Reforestation can decisively con-

tribute to mitigating global warming according to the Paris 

Agreement. Based on simulations, researchers of Karlsruhe In-

stitute of Technology (KIT) have studied the conditions that 

should be fulfilled in Europe for this. According to the study pub-

lished in Environmental Research Letters (DOI: 10.1088/1748-

9326/ab3744), sufficient increase in forest areas requires a trans-

formation of the food system and in particular, the reduction of 

meat consumption.  

According to the Paris Agreement, global temperature increase must 

be limited to well below 2°C, if possible, to 1.5°C. Land-based mitiga-

tion measures, especially afforestation, reforestation, and avoided 

deforestation, can help reach this goal. Trees absorb CO2 green-

house gas from the atmosphere to produce biomass and, thus, fight 

against global warming. The expansion of forests, however, com-

petes with land for agriculture not only regionally, but also globally. 

The more so as global population growth and change of dietary habits 

Study on Climate Protection: More Forest – Less Meat 

Land-based Measures in Europe Require Food System Transformation – Simulations Reveal Rela-

tionships between Climatic and Socioeconomic Factors  
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Further Material:  

The study in Environmental Research 
Letters 
https://iopscience.iop.org/arti-
cle/10.1088/1748-9326/ab3744 
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will cause the worldwide demand for food and in particular for meat to 

increase.  

With the help of model simulations, researchers of the Atmospheric 

Environmental Research Division of KIT’s Institute of Meteorology 

and Climate Research (IMK-IFU), i.e. KIT’s Campus Alpine in 

Garmisch-Partenkirchen, the University of Edinburgh, Cranfield Uni-

versity / UK, and the TIAMASG Foundation in Bucharest recently 

studied the conditions under which forests in Europe can bind suffi-

cient carbon. For their study published in Environmental Research 

Letters, the scientists used an integrated model developed within the 

EU project IMPRESSIONS (Impacts and risks from high-end scenar-

ios: strategies for innovative solutions). By using this interactive, web-

based platform, impacts of climate change, damage potentials, and 

adaptation strategies can be investigated. The so-called integrated 

assessment platform (IAP) comprises interconnected meta-models 

for urban development, water resources, floods, forest, and agricul-

ture, as well as biodiversity and visualizes relationships between cli-

matic and socioeconomic factors.  

“We compared various scenarios with variable demands for meat, cul-

tivations of energy plants, irrigation efficiencies, and harvest yield in-

creases,” says Dr. Heera Lee of IMK-IFU, the first author of the study. 

Of a total of 972 simulations for the 2050s, 351 reach the minimum 

values for both forest area and food supply targets. This means that 

the forest area must expand by at least 23 per cent compared to 2010 

to reach the Paris climate goal and a food energy supply of at least 

2800 kcal per person and day. Of these successful simulations, 42 do 

not require any change of dietary habits, but an increase in harvest 

yield by at least 30 per cent in Europe. Six simulations require re-

placement of ruminant meat by other meat, 215 require reduced meat 

consumption by 25 to 75 per cent, 88 no meat consumption at all, with 

the harvest yields having to be increased by at least 15 per cent in 

both cases. “Our study reveals that sufficient expansion of forest ar-

eas for climate protection and secure food supply require a transfor-

mation of the food system on both the supply and the demand side, 

with partial or total meat avoidance certainly being a great challenge 

in practice,” Dr. Heera Lee says. “It is important not to increase food 

imports to Europe in order to prevent a shift of food production and 

deforestation in other regions of the world.” 

Original Publication (Open Access):  

Heera Lee, Calum Brown, Bumsuk Seo, Ian Holman, Eric Audsley, 

George Cojocaru, and Mark Rounsevell: Implementing land-based 

mitigation to achieve the Paris Agreement in Europe requires food 

system transformation. Environmental Research Letters, 2019. DOI: 

10.1088/1748-9326/ab3744 

https://iopscience.iop.org/article/10.1088/1748-9326/ab3744
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For further information on the EU project IMPRESSIONS:  

http://impressions-project.eu  

More about the KIT Climate and Environment Center: 

http://www.klima-umwelt.kit.edu/english  

Being “The Research University in the Helmholtz Association,“ 

KIT creates and imparts knowledge for the society and the envi-

ronment. It is the objective to make significant contributions to the 

global challenges in the fields of energy, mobility and information. 

For this, about 9,300 employees cooperate in a broad range of dis-

ciplines in natural sciences, engineering sciences, economics, 

and the humanities and social sciences. KIT prepares its 25,100 

students for responsible tasks in society, industry, and science 

by offering research-based study programs. Innovation efforts at 

KIT build a bridge between important scientific findings and their 

application for the benefit of society, economic prosperity, and the 

preservation of our natural basis of life. 

This press release is available on the internet at 

http://www.sek.kit.edu/english/press_office.php. 

The photo in the best quality available to us may be downloaded un-

der www.kit.edu or requested by mail to presse@kit.edu or phone +49 

721 608-21105. The photo may be used in the context given above 

exclusively. 

This year’s anniversary logo recalls the milestones reached by KIT 

and its long tradition in research, teaching, and innovation. On Octo-

ber 1, 2009, KIT was established by the merger of its two predecessor 

institutions: the Polytechnic School and later University of Karlsruhe 

was founded in 1825, the Nuclear Reactor Construction and Opera-

tion Company and later Karlsruhe Research Center in 1956. 
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