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Por que falar em abundância?

Norman Borlaug: 1914-2009

Nascimento do sistema alimentar global

Combinação entre variedades resistentes a 
doenças com fertilizantes nitrogenados

=> Contribuição para reduzir a fome no 
mundo: México e Índia. Depois se 
generaliza. Mais produção, queda nos 
preços

Simplificação das paisagens



Caminho diferente do preconizado por Josué 
de Castro

a) Produção é suficiente para que não haja fome

b) Aumentar a produção é essencial (dilema pão ou aço)

c) Abordagem ecológica: valor dos sistemas locais

Simplificação dos sistemas alimentares é premissa para 
alimentar muita gente? Não, responde Eduardo Neves.



Rachel Carson

Agrotóxicos, que ela chamava de “biocidas”: impactos 
globais inéditos.

“A monocultura agrícola não se beneficia do princípio 
a partir do qual a natureza trabalha. É a agricultura 
como um engenheiro a conceberia. A natureza 
introduziu grande variedade na paisagem, mas o 
homem manifesta uma paixão para simplifica-la” 
(posição 173).

A indústria química de “biocidas” é filha da IIª Guerra 
Mundial. Resíduos DDT no leite materno.



Consequências: a) simplificação das paisagens 
Breadbasket failure-3Case study

Production of the world’s major grains is highly concentrated in a few growing regions.

Source: FAOSTAT; Earth Stat, 2000; McKinsey Global Institute analysis

1. Soybeans and oil.
2. Colors indicate where particular grain is produced. Darker shading within each color indicates higher density of production, lighter (more 

transparent) shading indicates lower density of production. 
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Plantas comestíveis catalogadas 
globalmente pela ciência chegam ao 
impressionante número de 7.039. 
Destas, 417 são consideradas 
cultiváveis. As descobertas de novas 
plantas não cessam. Só em 2019, os 
botânicos registraram 1.942 novas 
plantas e 1.866 fungos que ainda não 
conheciam. No Brasil, duas novas 
espécies de mandioca selvagem foram 
catalogadas (Kew Royal Bot. Garden)

90% de nossa alimentação: 15 produtos. Arroz, 
trigo, milho e soja = 50%. E 60% da produção em 
apenas 5 países https://www.mckinsey.com/business-
functions/sustainability/our-insights/will-the-worlds-breadbaskets-become-less-reliable



a) Simplificação das paisagens

• Algumas (poucas) reações
empresariais: CEO Danone 
(Climate Action Summit 
2019): “pensávamos que, 
com a ciência, poderíamos
mudar o ciclo da vida e suas
regaras. Nós estamos
matando a vida e agora 
temos que restaurá-la”. E ele
incluía nisso as sementes
tradicionais e a 
biodiversidade agrícola
(apud Saladino, pos 98)

Albert Laszlo
Barabási: ciência 
do Século XX 
guiada por 
reducionismo.

Relatório Dasgupta: 
economia não incorpora 
natureza em seus modelos

Emmanuel Faber, ex-CEO Danone



b) Mudanças climáticas: caminho de mão 
dupla

Agropecuária = 25% 
das emissões globais; 
70% uso de água e 
40% do solo. 
Descasamento?



Figure 2.2. Global metabolic rates 1900–2005, and income

Source: Krausmann et al., 2009; based on SEC Database "Growth in global materials use, GDP and population during the 20th century", Version 1.0 
(June 2009): http://uni-klu.ac.at/socec/inhalt/3133.htm)
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Figure 2.3. Gross Domestic Production and Domestic Material Consumption in OECD countries, 
1980–2000 

Source: OECD, 2008b. Data update provided by OECD on 1 April 2011, http://www.oecd.org/dataoecd/55/12/40464014.pdf
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bell-shaped curve, reaching a ‘peak’ rate 
when approximately half of the ultimately 
recoverable resource has been consumed. 
Oil production has already peaked and 
declined in the majority of individual oil 
producing nations, and in large regions 
such as North America and Europe 
(Hirsch, 2008). Thus ‘peak oil’ is an 
empirically verifiable phenomenon (Sorrel 
et al., 2009, p.vii). Evidence suggests that 
the world is rapidly approaching a world 
oil production peak. Global new oil 
discoveries reached their height in the 
1960s and have been on a declining trend 
ever since (see Figure 2.10), despite 
remarkable improvements in exploration, 
drilling and extraction technologies, and 
episodes of high prices in the 1970s and 
2000s (ASPO, 2009). 

A comprehensive review of recent oil 
production capacity forecasts by academics, 
industry experts and international agencies 
(Sorrel et al., 2009, p.ix) concluded that “a 

peak of conventional oil production before 
2030 appears likely and there is a significant 
risk of a peak before 2020”. Although 
unconventional oil reserves (e.g. oil sands 
and extra-heavy oil) are large, their flow 
rates are severely constrained by high 
energy and economic costs as well as 
environmental factors (Aleklett et al., 2009). 
An additional concern is that it is requiring 
increasing amounts of energy to find, 
extract, refine and deliver oil to markets 
(Gagnon et al., 2009). The easier to access 
oil deposits, typically discovered decades 
ago, are being rapidly depleted and the 
frontier for new oil has moved into areas 
that are economically more costly and 
technically more difficult to access (such as 
deep off-shore wells and polar regions). 
Thus the ‘net energy’ derived from oil – i.e. 
the energy output minus the energy inputs 
– is set to decline faster than the ‘gross 
energy’; this will in turn further raise the 
monetary and possibly also the 
environmental costs of oil. In effect, as long 

Figure 2.9. Global growth of cereals production and fertilizer consumption

Note: Global growth in the production of cereals since 1961 almost exclusively depended on intensification (nitrogen input, tractors, yields and 
many other factors not shown on this graph), whereas the expansion of harvested area played an insignificant role.
Source: UNEP GEO Portal, as compiled from FAOSTAT database, Food and Agriculture Organization of the United Nations (FAO), 
http://geodata.grid.unep.ch 
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Fronteiras ecossistêmicas: nitrogênio



Redução da diversidade animal

Food system impacts on biodiversity loss
Three levers for food system transformation in support of nature  

6 Chatham House

have declined by an estimated average of 68 per cent.13 Despite the increasingly 
urgent need to reduce biodiversity loss, recent attempts to arrest the decline have 
been unsuccessful.14

Biodiversity loss applies within agriculture as well as to wildlife: many domesticated 
plant and animal species that have historically been food sources are becoming less 
widely consumed. This loss of genetic diversity makes food systems (defined in Box 1, 
below) less resilient to threats, including pests, pathogens, extreme weather and 
climate change, thereby threatening global food security.15

Figure 1. Distribution of global biomass across all mammals and birds

Source: Bar-On, Y. M., Phillips, R. and Milo, R. (2018), ‘The biomass distribution on Earth’, Proceedings of the 
National Academy of Sciences of the United States of America, 115(25): pp. 6506–11, doi: 10.1073/pnas.1711842115 
(accessed 2 Nov. 2020).

1.2 Food systems as a driver of biodiversity loss
The production of food is the primary cause of biodiversity loss globally. On land, 
the conversion of land for agriculture and the intensification of agriculture reduce 
the quality and quantity of habitat available. Food production also has negative 
impacts on freshwater wildlife16 (through water extraction and the reduction 
in water quality resulting from soil and farm chemical run-o"). Downstream 
pollution, especially from fertilizers, also damages marine systems. The wildlife 
of marine systems is also heavily a"ected by fishing and in various ways by fish 
and shellfish farming.

Over the past 50 years, the biggest driver of habitat loss has been the conversion 
of natural ecosystems for crop production or pasture.17 The area of land occupied 
by agriculture has increased by around 5.5 times since 1600 and is still increasing. 
Currently, cropping and animal husbandry occupy about 50 per cent of the world’s 
habitable land (see Figure 2).18

13 Almond, R. E. A., Grooten, M. and Petersen, T. (eds) (2020), Living Planet Report 2020: Bending the curve 
of biodiversity loss, Gland, Switzerland: WWF, https://livingplanet.panda.org/en-gb (accessed 2 Nov. 2020).
14 Convention on Biological Diversity (CBD) (2020), Global Biodiversity Outlook 5: Humanity at a crossroads, 
https://www.cbd.int/gbo5 (accessed 2 Nov. 2020).
15 IPBES (2019), Summary for policymakers of the global assessment report on biodiversity and ecosystem services.
16 We use the term ‘wildlife’ to refer to wild – non-domesticated – plants and animals (including fungi and 
microbes) that contribute to the biodiversity in a place.
17 IPBES (2019), Summary for policymakers of the global assessment report on biodiversity and ecosystem services.
18 Ritchie, H. and Roser, M. (2019), ‘Land Use’, Our World in Data, September 2019, https://ourworldindata.org/
land-use (accessed 4 Dec. 2020).
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Redução quantidade de raças: 
atingem dois quilos em 35 dias. 
Genética dominada por 3 empresas.

Antibióticos e 
riscos: resistência 
antimicrobiana 
https://www.unep.org/resources/frontiers-2017-
emerging-issues-environmental-concern



Antibióticos

FRONTIERS, 2017 UNEP



Alimentação e emissões

Se fossem um país, os 
ruminantes seriam o 2º 

emissor global, logo 
atrás da China e à frente 

dos EUA
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Alimentação saudável e alimentação real

Plano europeu Farm to Fork: reduzir carnes, calorias, agrotóxicos e nitrogenados. Brasil consumo carne alto.



Ultraprocessados = 
mais obesidade

No mundo: 2,5 vezes
mais sobrepeso e 
obesidade que fome



Vícios alimentares



Mão dupla
We have selected nine case studies of leading-edge climate change impacts across all 
major geographies, sectors, and affected systems.

Source: Woods Hole Research Center; McKinsey Global Institute analysis 

Livability and workability
Will India get too hot to work?

A Mediterranean basin without a Mediterranean climate?

Food systems
Will the world’s breadbaskets become less reliable? 

How will African farmers adjust to changing patterns of precipitation?

Physical assets
Will mortgages and markets stay afloat in Florida?

Could climate become the weak link in your supply chain?

Infrastructure services
Can coastal cities turn the tide on rising flood risk?

Will infrastructure bend or break under climate stress?

Natural capital Reduced dividends on natural capital?

Highest drought risk in 20502Heat stress1 Low High Increase in hurricane/cyclone severity

1

2

3

4

5

6

7

8

9

3 8 9Global case studies

1. Heat stress measured in wet-bulb temperatures.
2. Drought risk defined based on time in drought according to Palmer Drought Severity index (PDSI).
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Os dados do relatório do IPCC vão corroborar esta 
imagem:
https://noticias.uol.com.br/colunas/jamil-
chade/2022/02/07/mudancas-climaticas-ameacam-
producao-de-alimentos-brasil-sera-prejudicado.htm



c) Monopólios

Quatro corporações controlam a oferta da maior parte das sementes; metade dos queijos produzidos por bactérias 
ou enzimas de uma só companhia; cerveja, porcos, bananas  (Saladino, pos 56).



Transformações no sistema agroalimentar

1. Valorização de dietas saudáveis: slow food foundation. Agroecologia

2. Novos atores, novas tecnologias, novas narrativas: John Wilkinson 
(CPDA/UFRJ). RethinkX: depois de dominarmos macro organismos, 
iniciamos a dominação dos micro organismos. Não só carne, mas também 
chocolate e cacau. Xprize. Investimentos gigantescos. China: Plano 
quinquenal.



Conclusões

1. Mudança radical na geografia  dos sistemas alimentares contemporâneos.
https://go.gfi.org/webmail/667193/401391728/00dddb338f32f61447af14f3a07bb661db1fac71f4b2cd185163da485334809c

2. Clima e biodiversidade serão fundamentais, mas caminhos alternativos. 

3. Crescimento da contestação social aos ultraprocessados e às formas 
convencionais de produção de carnes.


