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1. Background 

Food security is an outcome of food system (Mbow and others, 2019). According to the Food and 
Agricultural Organization (FAO) (2001), situation of food security exists when all people, at all times, have 
physical, social and economic access to sufficient, safe and nutritious food that meets their dietary needs 
and food preferences for an active and healthy life. Thus, food security consists of four pillars: availability, 
access, utilization and stability. Food system needs to provide desirable out-comes to all these four pillars 
to ensure food security. 

Currently, food system is broken (Schmidt-Traub and others, 2019) and unable to ensure food security 
for all the population although more than enough food is produced. Additionally, the current food system is 
also contributing to climate change and other environmental problems. Globally, 821 million people are 
suffering from hunger and undernourishment and around 2 billion adults are facing overweight or obesity 
(FAO and others, 2018). The global food system is contributing to 21-37per cent of the total anthropogenic 
greenhouse gas (GHG) emissions when the emissions associated with pre- and post-production activities 
are considered (Mbow and others, 2019). 

“The transformational vision of the 2030 Agenda for Sustainable Development calls on all countries 
and stakeholders to work together to end hunger and prevent all forms of malnutrition by 2030” (FAO and 
others, 2017). Additionally, Sustainable Development Goal (SDG) 12 has a target (12.3) that aims to halve 
per capita global food waste and reduce food losses by 2030 (UNGA, 2015). Moreover, all SDGs are directly 
or indirectly linked to food system and food security (FAO and others, 2017; Mbow and others, 2019). 
Considering these inter-linkages are important because the 2030 Agenda is a system of interacting 
components that is more than a collection of goals, targets and indicators (Pradhan, 2019).  

The recent International Plant Protection Convention (IPPC) Special Report on Climate Change and 
Land (SRCCL) highlights that the food system and all the four pillars of food security is under pressure 
from non-climate stressors (e.g., population and income growth, demand for animal-sourced foods), and 
from climate change (Mbow and others, 2019). This brief note presents interactions between climate change, 
food system and sustainability, highlighting urban food system and regional specificities, by summarizing 
the recent literature including the SRCCL. The main purpose of this brief note is to inform the United 
Nations expert group meeting held by the United Nations Department of Economic and Social Affairs, 
Population Division on the special theme of “Population, food security, nutrition and sustainable 
development". After this background, section 2 describes drivers of food system. Interactions between 
climate change and food system are discussed in section 3. Response options to ensure food security in a 
sustainable manner are presented in section 4. Sections 5 and 6 present urban food system and regional 
specificities, respectively. Section 7 highlights the key conclusions of this brief note. 

2. Drivers of food system 

According to the SRCCL, “the food system encompasses a
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from a sustainable to fragmented world as depicted by storylines of the shared socioeconomic pathways 
(SSPs) (Kc and Lutz, 2014). Additionally, around two third of the global population (68 per cent) is 
projected to live in urban areas by 2050 (UN-DESA, 2019). For feeding this growing population, food 
demand has been projected to increase by 40-60per cent between 2010 and 2050 under different scenarios 
(FAO, 2018b; Bodirsky 
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In food system, animal source foods are the major contributor of the GHG emissions. Gerber and others 
(2013) has estimated the emission from livestock system of 7.1 Gt CO2-eq yr-1. This makes the livestock 
emission share of 37–66per cent of the food system emissions. The SRCCL highlights that the main source 
of global livestock emissions is cattle production (Mbow and others, 2019) that is also a source of red meat. 

http://tool.globalcalculator.org/
http://tool.globalcalculator.org/
http://tool.european-calculator.eu/
http://tool.european-calculator.eu/
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technical mitigation potential from improved crop and livestock management activities, including 
agroforestry, is estimated as 2.3-9.6 Gt CO2-eqeqeq
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For nourishing urban inhabitants, food needs to be transported over long distances (Weber and 
Matthews, 2008) beyond urban and peri-urban agriculture, resulting in GHG emissions. Under current 
business models, reducing the global transport emissions is a challenge because the demand to move people 
and goods around the world is growing. A comparison between regionalized food systems (where urban 
food and feed demands are fulfilled by the nearest possible surroundings) and globalized food systems 
(where the demands are randomly met form the global pool of producer areas) shows that regionalized food 
systems would halve the current emissions from food transport (Pradhan and others, forthcoming). 
Conversely, the emissions are four times higher (1.87 Gt CO2 yr-1) under globalized systems. By 2050, the 
food transport emission may increase to 0.25--0.92 Gt CO2 yr-1 and 2.20--3.00 Gt CO2 yr-1 under regionalized 
and globalized food systems, respectively (Pradhan and others, forthcoming).  Thus, regionalization of 
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