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Where do we start the discussion?

• Do we start from today? Our worries about 
climate change, population pressure, species loss, 
topsoil loss, deafforestation, other anthropogenic 
risks?

• Or do we start from an historical view? If so, 
when, how and what does it tells us?

• I think we need to do both against background of 
some assessed risks and the ‘diet and nutrition 
transition’. 

• It’s a big picture and I’ll leave out much of the 
detail. And make it simple (but it’s not!)



An historical starting point...

• The Rev. Thomas Malthus (1798). Malthus, the first British 
economist, argued that natural limits on food production 
could not keep pace with human population growth. The 
result was famine and disease – av age of death 1800 - 40 
years.  

• Malthus’ theory stimulated modern ecological economics 
but prompted Darwin and Wallace to apply it ALL species. It 
was the starting place of Darwin’s theory of natural 
selection – which remains the basis of our modern 
understanding of evolution – in fact all life on Earth.  

• Malthus’ theory of, in effect ‘ecological limits on human 
activity’, has been updated. We will look at this...



Was Malthus right?

• Malthus was wrong – on the limits of farming productivity. 
Changes in farming – imported fertilisers, better farm 
practices, machinery, and especially fossil energy power, 
along with food imports (post Corn Laws) – meant that 
across C19th century there was progressively more to eat. 

• Result: In 1800 population of the planet was 1 billion. Today 
it is around 7.5 bn and heading towards 9 bn 2050. Average 
lifespan (in UK) has doubled.  Bodies are much bigger, class 
differences in height ended by the 1960s and food related 
degenerative diseases (think of rickets) now barely exist. 
Will this continue?

• Malthus may be right in the long term – but in ways he 
never conceived. Let’s look at why in a moment.



JS Mill – on econ. growth, population, 
wilding?

• Malthus thought himself a realist, but Mill took his thought 
in a more radical direction, becoming the first economist to 
argue against economic growth on the basis of its impact 
on nature:

• “Nor is there much satisfaction in contemplating the world 
with nothing left to the spontaneous activity of nature… If 
the earth must lose that great portion of its pleasantness—
which it owes to things that the unlimited increase of 
wealth and population would extirpate from it for the mere 
purpose of enabling it to support a larger, but not a better 
or a happier population—I sincerely hope, for the sake of 
posterity, that we humans will be content to be stationary, 
long before necessity compels us to it.”

• Principles of Political Economy, 1948



Ecological boundaries in a modern 
context



The causes of exceeding ecological 
boundaries.. simplified

• The food and farming system provides part of the 
explanation. Factors – from previous slide -
include:
– Land system changes – deafforestation, intensive 

agriculture

– Biogeochemical flows – biochemical flux into water 
systems from farm chemistry

– Climate change  

– Novel entities 

– Let’s look at these last two...



Climate Change

• It is only in the last few years that the climate 
debate has been settled. But the science is more 
than a century old. Alfred Lotka calculated 
impact of emissions on climate. *

• “When (Lotka) made his landmark projection of 
anthropogenic climatic change in 1924, he 
figured 500 years to double atmospheric carbon. 
He did not foresee the explosion of energy 
demand and the gadgets that collectively would 
make the mushroom possible.”**
•Lotka, A. J. (1924). Elements of Physical Biology. Baltimore, Williams and Wilkins Co L.I. 
**. Jesse H. Ausubel, Technical Progress and Climatic Change, Energy Policy 23(4/5):411-416, 
1995



Increase GHGs

Since the industrial revolution, CO2 concentrations 
in the atmosphere have increased from 290 parts 
per million (ppm) by volume to greater than 400 
ppm and continue to rise and may exceed 500 
ppm by 2050



World rise in energy use and CO2 
emissions

Global CO₂ emissions were 150 times higher in 2011 than they were 
in 1850

Source: World Resources Institute



CO2 
emissions

Source: IEA



Climate Change (GHGs) at 13% -
second only to energy industry

The net greenhouse gas balance is estimated by combining direct and indirect GHG emissions to reveal 
whether an agricultural system is a sink or source of GHGs. The best means of measurement is not settled.



Novel entities

By novel entities we mean recent, laboratory-formed technological inputs 
which threaten harmful biological feedback, including plastics.
Here is a feed lot in California – capacity 80,000 head. In USA 80% of antibiotic 
use (by weight) in agriculture, mostly animal feed. 
BUT this is not just in the USA...



Antibiotics in food animals

• Global consumption of antimicrobials in food animals was 
estimated at 63 151 tons in 2010, of which the largest 
share, 23%, was in China, 13% in the United States of 
America, 9% in Brazil and 3% in India. Predictions of a 67% 
increase in the global consumption of antimicrobials by 
2030, given the “shifting production practices in middle-
income countries where extensive farming systems will be 
replaced by large-scale intensive farming operations”.

• Threat of widespread antimicrobial resistance (AMR) – in 
bacteria, parasites and viruses that cause infections and 
disease – raises the prospect of a world without effective 
antimicrobials, where a patient can die from previously 
treatable infections. These are already appearing.



Risk from unregulated antibiotic use 
(Anti microbial resistance)

British Government data and projection (O’Neill Report, 2016)



CAFOs

• Concentrated animal feeding operations (CAFOs)  - factory farms -
are the most rapidly growing system of farm animal production. 
Most heavily rely on biological inputs to control disease, caused by 
intensive numbers of animals and rearing methods.

• CAFOs now account for over 72 percent of poultry production, 43 
percent of egg production, and 55 percent of pork production 
worldwide.

• Across EU action is underway to more effectively regulate CAFOs to 
promote animal welfare, biological and sanitary standards. 
Nevertheless, these remain variable, especially for risks which can 
transfer into human health. 

• Farming outside EU with unregulated CAFOs and biologically 
compromised feeding systems will act to undermine European 
standards and present massive risks to infectious disease spread 
through AMR and zoonotic diseases.



The overall picture emerges of ‘mixed 
improvement and risk’

• ‘We’ – in the collective sense - in Britain are better fed than ever 
before. ‘We’ have a more varied diet, with more to spend on food.

• There has been a massive diet and nutrition transition, with good -
and not so good consequences

• Within the abundance of varied food there is food poverty – and 
increasing demand on food banks.

• One billion people on the planet are food insecure BUT one billion 
people are overweight or obese. In Britain, it is an epidemic. 

• In Britain we are heavily reliant on imports and farmers are heavily 
reliant on subsidy and our sources from local production is 
declining.

• Two factors, CAP and the Power Shift 



Common Agricultural Policy

• British farming was, in effect, rescued by public 
subsidy. Farmers rely on subsidy to make ends meet. 

• It has been argued that CAP increased food prices. But 
the average EU household today spends 15% of its 
budget on food, compared to 30% in 1960.

• CAP is protectionist but..
– Now supports more environmental farming methods
– Reduces competition from lower-cost, but less 

environmental and less ethical food producers (Brazil, USA, 
China)

– And, of course, maintains farm incomes. Without public 
money, whatever form it takes (such as public goods) 
British farming – and Britain - would look very different.



Common Agricultural Policy

• The largest payments go

to large landowners 

and companies.



British food self sufficiency in decline 
even in ‘indigenous’ foods 



The ‘power shift’ in the EU food 
system

• The biggest pressure has the ‘power shift’ away from primary 
producers (ie farmers)

• If there were shorter supply chains farmers could more easily set 
prices – which for basic commodities are low. Without foreign 
sourcing we would go hungry. The power shift has been caused, in 
part, by cheap supply chain logistics. 

• Power has shifted from primary producers to food manufacturing 
and brands, with large expenditures in food marketing. As a 
consequence we cook less and consume more processed, including 
ultraprocessed foods, with health consequences.

• Power has further shifted to large retailers, which built empires 
based upon their bargaining power with primary producers and 
food manufacturers (through ‘own brands’, loyalty schemes, etc.)

• Farming is protected in Europe in ways which US farmers, and 
despite their ‘farm bill’ subsidies, is not. 



The Diet and Nutrition Transition

• This refers to changes over the last two centuries, and 
particularly in last 50 years.

• Dietary shift from simple foods distributed in short 
supply chains to complex, processed food high in sugar, 
fat and salt, through long supply chains.

• Shift from very low meat consumption to high meat 
consumption

• Shift from home cooked foods to factory/restaurant 
food – now around 50% of expenditure

• Shift in food culture towards snacking, sugary drinks, 
and personalised rather than family consumption

Rayner, Lang, Hawkes, Trade liberalization and the diet transition: a public health 
response. HealthPromotion International 2006



Obesity, diabetes and shaping forces

Coca Cola advertising budget alone
2011 $3,256 million

Note: Global sales of Coca Cola 
increased from US$4 bn to $18 bn
between 1980 and 1997

World Health Organisation 
Budget 2012–2013  
$ 3,959 million 



What can we do?

• Sustainable farming – in UK and from imports

• Sustainable supply chains

• Sustainable, healthy diets – allied to reduction 
of social and economic inequalities and food 
marketing



Sustainable farming

• This means improvement in farming practices to limit GHG 
emissions, boost ecological diversity, and limit feedback to human 
health (AMR risk, Zoonotic diseases and more)

• Improved fertilizer management and conservation tillage offer the 
greatest reduction potential at relatively low costs. Better managing 
grazing lands—such as by rotational grazing and altering forage 
composition—and restoring degraded lands and cultivated organic 
soils into productivity

• Examples include ‘whole farm’ and ‘whole supply chain’ actions 
with active targets for improvement in public goods – a massive and 
consistent scientific effort

• In practice this means the detailed tasks of restoring degraded soils 
and ecosystems, land-use conversions – while maintaining yields. 

• Rethinking of CAFOs towards traditional animal raising in mixed 
farm systems



Sustainable supply chains

• Minimising food waste through the supply chain, 
including non-biodegradable packaging

• Measuring and monitoring carbon (equivalents) 
in food distribution

• Information on packaging or signage showing 
carbon, water and other ecological costs –
beyond current distinctions with markers like 
‘organic’ or point of origin

• In the UK, greater attention to seasonality and 
domestically produced foods



Sustainable diets

• Return of suspended obesity/overweight 
targets for school children

• Integrate food and cooking tuition within 
curriculum

• Food marketing levy, alongside sugar levy, for 
less healthy foods

• Gov incentives for healthier food ranges 
alongside revised CAP, eg traffic lights

• And much more!



What’s stopping change?

• Speaking as someone sacked as govt advisor on obesity, there are many! There are 
a variety of scenarios here...

– Nanny state rhetoric continues from UK press, blocking public health measures
– Food industry largest UK employer - but farming industry tiny employer (less than 1%) 

and most heavily subsidised - £3.5bn in 175,000 payments 
– Farmer ‘knowledge gap’ on intensive farming inputs (think of BSE) with farmers merely 

operatives within technological-biochemical farming systems
– Currently underdeveloped incentive structures and knowledge platforms for public 

goods, such as carbon reduction, novel organisms, chemical flux, impact on biodiversity
– The purpose of Brexit is to achieve “close economic and security ties with the US and a 

deregulated, low-tax business model unfettered by EU rules.” (Tony Barber, 19 Oct 2019)
– Collapse of farm subsidies (only question of when), the likely result is the corporatisation 

of farm sector and elimination of farming tenancies/small farms.  Patrick Minford –
Brexit economic advisor – has confirmed as likely – indeed desirable- outcome. 

– British farming overwhelmed by imports, increasing national food insecurity. (Malthus 
warned about food insecurity from reliance on imports two centuries ago.) 



So, what’s a good diet for
people and planet?

• It’s a simple answer – but horrendously difficult to achieve. A return 
to whole foods, raised environmentally, less meat/less fish in the 
diet, more F&V, pulses, and this brought about by repricing, food 
education, economic changes, and a massive shift in food culture. 

• In practice the real and full answer may be geo-political
– Many of the decisions and sources of power occur outside the UK or in 

large corporations. Remember the UK is dependent on imported food.  
– Global governance (UN system) is weakening – with rise of right wing

nationalist populism (UK, USA, Hungary, etc). Current UK interest in 
more ecological farming methods may quickly dissipate. 

– Word population, energy use and consumer production continues to 
rise. The ‘carrying capacity’ of the planet to due agriculture, 
deafforestion, climate change, etc., is weakening rapidly and visibly. 
Action may come too late.

– If this all seems bleak, let’s consider – in discussion - the reasons to be 
positive.


