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Prologue  

Summer 2005, over 6.45 billion people on our planet.  
  
2011: 6.96 billion in May, 6.99 billion in September, and over 7 
billion in October, according to the population meter on 
www.worldometers.info/world-population/, which is based on 
figures from the United Nations Population Division and the US 
Census Bureau. 
 
The whizzing dial at 11.19am UK time, January 17

th
 2012, for 

an instant read 7,016,153,485. 
  
One thousand years ago, there were fewer than 345 million in 
total.

1
  

 
It is a tidal wave of people, all dependent on a small 
planet with a total land area of some 37 billion acres, in 
January 2012 equivalent to 5.27 acres per person. Most 
of this land is not cultivable, but is desert, or mountain, 
or frozen, or urban. There is less than half an acre of 
cultivated land to sustain each person, and little scope to 
expand the farmed area significantly.  
 When I prepared the first version of this book in 2005, 
the land area amounted to almost 5.75 acres per person, 
and the cultivated area to over half an acre. The 
reduction in both, in less than seven years, is alarming.  
 World population in 2050 is forecast to exceed 9 
billion,2 although there may not be enough food for this 
figure to be achieved. Even if the cultivated area does 
not shrink further, there would be less than two-fifths of 

http://www.worldometers.info/world-population
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an acre for each person. Given the 20th and 21st century 
trends to extreme inequalities of wealth, a few million 
people may have their pick of farmland, while several 
billions are frequently on the verge of starvation, or are 
dying of hunger, and of thirst.  
 Good farming land is often coastal or riverine, making 
it vulnerable to rising sea levels and to the floods 
resulting from the ferocious storms that characterise a 
hotter atmosphere. Good farming land is often flat, and 
thus attractive for urban and industrial development. 
Good farming land is also good for many other purposes.  
 The looming problems are extreme, and we must 
tackle them if we are to continue inhabiting this planet. 
Unfortunately the dominant political discourses 
emphasise economic growth as the only way forward, 
even though economic growth means that our planet’s 
resources are devoured at accelerating rates.3 Perpetual 
growth on a finite planet is impossible, but the end of 
growth-as-we-know-it appears to terrify the powers-
that-be.  
 Economic growth dominates political discourse 
because nation states have allowed themselves to 
become subordinate to the international financial 
system, which is a super-computer-fired gambling casino 
managed by unaccountable financiers for whom each 
transaction in electronic money means a rake-off that is 
converted into real money. The gigantic scale of financial 
trading houses, including the banks, means that nation 
states feel obligated to protect them from financial 
failure. The protection comes from taxpayers, the vast 
majority of whom are locked outside the City of Golden 
Illusions.  
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1 Population data from the Population Reference Bureau, 
www.prb.org, Population Data Sheet, July 2010. Estimate for 1000AD 
from the Bradshaw Foundation, 
www.bradshawfoundation.com/journey/. 
2
 World population in 2050, basic map 11, www.worldmapper.org. 

Worldmapper is a venture by the Center for the Study of Complex 
Systems, the University of /Sheffield, the University of Michigan, The 
Leverhulme Trust, and the Geographical Association.  
3 An influential lobby argues that resource constraints do not exist, 
that human ingenuity will always find ways to satisfy market 
demands, but to me this seems more an emotional response than a 
logical one, exemplified by this quotation attributed to Ronald 
Reagan, US president from 1981 to 1989: “There is no such thing as 
limits to growth, because there are no limits to the human capacity 
for intelligence, imagination and wonder”. 

 

http://www.prb.org/
http://www.bradshawfoundation.com/journey/
http://www.worldmapper.org/
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Chapter 1 

Growth Mania 

and its Deadly 

Impacts  

Farming as a smash-and-grab 

industry  

Farm! The word is so homely, creating a nostalgic vision 
of waddling ducks splashing in a farmyard pond, an 
orchard red with ripe apples, a barn full of hay and straw, 
and cows munching in a paddock. Most farms are not at 
all like that, because commercial pressures have forced 
farmers to specialise, and to replace their highly skilled 
workers with machines.  
 This has happened because of a fatal flaw in the way 
we calculate costs. We do not have a system for pricing 
goods according to the real cost of producing them. Why 
not? It’s due, I think, to a legal system that privileges 
personal property rights over community rights. Persons, 
and corporations, acquire rights to extract, process, 
manufacture and sell commodities, without reference to 
the potential harmful impacts of those commodities, or 
to the future lack of commodities because they are finite. 
Ownership rights are vested in the here and now, are not 
held in trust for future generations.   
 When Henry Ford and the other early manufacturers 
of tractors ushered in the end of the age of horse power, 
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they priced those tractors according to farmers’ ability to 
pay. It would have been commercially crazy for 
manufacturers to increase the prices of their tractors to 
include sums for compensating those same farmers and 
their communities for the harm tractors caused to soils 
(compaction in the wet, open acres of flyaway dust in dry 
times); the harm to rural villages and small towns 
(machines taking people’s jobs); the harm to future 
energy availability (tractors run either on fossil fuel, or on 
diesel produced from plants which compete with food 
crops for land).  
 ‘Commercially crazy’. These words are at the heart of 
our dilemma. Ever since we humans began devouring 
resources at a faster rate than they can be replenished, it 
has been deemed commercially crazy to even try and 
cost them properly. There is no Earth Protection 
Organisation with the power to limit or stop the 
extraction of irreplaceable, finite resources. The lack of 
enforceable governance has enabled smash-and-grab to 
prevail.  
 Laws that criminalise smash-and-grab robberies 
against businesses and householders are common 
around the world, but there is a stark absence of laws to 
protect our communal and only planet. This is the 
dilemma illuminated by Garrett Hardin in his article ‘The 
Tragedy of the Commons’. Hardin argued that individuals 
acting independently, and solely and rationally consulting 
their own self-interest, will deplete a shared limited 
resource, even when it is clear that it is not in anyone’s 
long-term interest for this to happen.1 

 The misappropriation of resources, and the 
consequences of past misappropriations, threaten the 
survival of humanity itself. We could live without the 
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throwaway gadgets of 21st century technology, but not 
without food and water, and future supplies of both are 
looking uncertain.  
 Water and soil are critical factors in the production of 
food. Fresh water amounts to just 2.5% of the total water 
on planet Earth, and more than two-thirds of that was, in 
2011, frozen in glaciers and ice caps. Only 1% of the 
Earth’s water resources are available for drinking, 
irrigation and industrial processes, the US charity The 
Water Project reminds us.2 In industrialising countries, 
about 90% of sewage and 70% of industrial wastes are 
discharged untreated into rivers and streams, making the 
water dangerous for drinking or irrigation.  
 Soil degradation maps, produced by the United 
National Environment Programme and the International 
Soil Reference and Information Centre, present an 
alarming picture. Many of the maps date from the 1980s, 
and the rate of degradation has since quickened in many 
regions of the world. The maps, available from the 
United Nations Food and Agriculture Organisation,3 show 
soil degradation country by country. The Soil Degradation 
Assessment accompanying the maps reports that “*i+n 
South East Asia, virtually all land is regarded as degraded, 
more than 80% of it to at least a moderate degree. 
Ninety per cent of the long-settled lands of Europe are 
degraded to some degree…. Fifteen countries have 99-
100% of their land severely degraded.” 
 Brazil, the vast country from which China seeks more 
and more food, already had 7.29% of its land area 
severely degraded and another 2.40% very severely 
degraded. Most of the land that has escaped substantial 
degradation is in the Amazon basin under rain forest that 
the earth needs to retain, for its related roles in 
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regulating climate and removing carbon dioxide from the 
atmosphere, as well as for its rich variety of plant and 
animal species.  
 Worldwide in 2010 about one person in seven was 
frequently hungry, according to the Food and Agriculture 
Organisation. Food riots were a feature of the late ‘00s 
such as those in the Mozambique cities of Maputo and 
Chimoio, which erupted in August 2010 when wheat 
scarcity caused bread prices to soar by over 30%, soon 
after steep rises in water and energy costs.4 Violent riots 
sparked by surging food prices, and fuelled with political 
frustration, destabilised Tunisia and rocked Algeria5 in 
January 2011. On the other side of the Atlantic in Central 
America, approaching half of all children in Guatemala6 
were malnourished as 2010 turned into 2011. Guatemala 
is a neoliberal dream, home to foreign-owned factories – 
maquiladoras – assembling and packing textiles and 
foodstuffs, where workers’ rights are routinely ignored 
and their wages are low and not always paid.7  
 Almost everyone says they want to end world hunger, 
but there are conflicting visions of how this should be 
done. Corporations like Monsanto see a genetically 
modified future: industrial farming technologies, 
multinational farmers. Permaculture exponents such as 
David Holmgren8 prioritise sustainability and the health 
of our planet, and argue for agricultural methods to 
accord with natural ecological systems. Mono-cropping 
or companion planting? Synthetic or natural fertilisers? 
The vision of future food production as a factory 
technology appears to take it for granted that fuel, 
power and synthetic chemicals will continue to be 
available at reasonable cost, but the Peak Oilers, of 
whom I am one, believe that the end of easily accessible, 
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falsely cheap fossil oil is approaching. How can farming 
deliver enough food for all when fossil-fuel energy, on 
which modern agriculture depends, is running out?  
 Food production and trade in the 20th century was a 
historical anomaly based on the destructive exploitation 
of oil. Fossil oil is a resource created over some 75 million 
years, mainly in the Carboniferous period, 360 million to 
286 million years ago. We are consuming this precious 
resource up to 370,000 times faster than it was created.9 
Our civilisation depends on oil. Our food depends on oil.  
 The profligate use of finite oil for long-distance food 
exports means that farmers in northern latitudes who 
seek to supply local food needs have to compete with 
producers from all over the world, such as salad growers 
in sunny Spain and industrial-scale grain producers in the 
Mid West of the USA. In the United Kingdom, subsidies 
from the national government and later from the 
European Union (EU) saved agriculture from total 
collapse.  
 Farming in the UK remains heavily dependent on 
public funds, which are determined by the European 
Union. Wales, Northern Ireland and Scotland would 
scarcely have any commercial farming, were it not for 
subsidies. In Wales, subsidies are more than twice as big 
as the total income from farming, which is the amount 
that farmers and their families have to live on and to 
invest in their businesses. In Northern Ireland, subsidies 
are a quarter as much again as total income from 
farming. Even in England, the dominant force in UK 
farming, subsidies are more than two-thirds as large as 
total income from farming. Public funds are keeping 
people in work in farming, especially in the western and 
northern parts of the UK. In Northern Ireland, for 
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example, one worker in 18 is in agriculture, and in Wales 
one in 23.  
 
Farm income and subsidies in the UK, 2010 C
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England 15,538 9,705 5,833 3,306 2,271 68.7 0.53 1.13 

Wales 1,200 983 217 178 363 203.9 0.52 4.29 

Scotland 2,424 1,649 775 618 643 104.0 0.61 2.65 

Northern 
Ireland 

1,492 1,113 379 275 341 124.0 1.01 5.58 

United 
Kingdom 

20,654 13,450 7,204 4,337 3,618 82.7 0.55 1.52 

Intermediate consumption refers to the costs of producing the gross 
output.  
Subsidies as % of total income from farming have been calculated 
from data in the published tables. 

Sources: Agriculture in the United Kingdom 2010, DEFRA, from 
tables 2.2 and 11.2.  
 

 The most fundamental of all industries, farming, 
accounts for just over half of one per cent of the UK’s 
gross value added, and depends on subsidies for its very 
existence.  
 The World Trade Organization, which we have 
allowed to dictate the terms of international trade, does 
not regard food as essential to national security. 
Weapons, yes, but food, no. The European Union, heavily 
influenced in this regard by pressure from France, has 
aided the survival of farming in regions not blessed with 
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many natural advantages for agriculture, but in 2005 
began a long process of cutting subsidies. The previous 
subsidies were related to the output and size of each 
farm, but they were all bundled into a ‘single farm 
payment’, which between 2005 and 2012 replaces the 
previous payments regime. The single farm payment 
comes with obligations for recipients to look after the 
environment, and is ‘modulated’ every year. This means 
that the payments are reduced by specific percentages, 
the aim being to cut the overall costs of the European 
Union’s support for agriculture. 
 The EU Commission’s plans for agricultural support 
from 2013 will, if implemented in full, represent a move 
towards greater concern for food security and for the 
vitality of rural areas. Dacian Ciolos, the commissioner 
for agriculture and rural development, speaking in 
Brussels in October 2011, said:  
 

“Agriculture is at the heart of rural life and we need to 
support it in all its diversity. It gives us our food, but also a 
broad set of common public goods, our culture, traditions, 
values, natural resources, a future for our regions and our 
heritage.”

10
 

 
The plans include funding to help young farmers enter 
the industry, more aid for less favoured areas to help 
them to remain populated, a doubling of support for 
agricultural research, encouragement for producer 
organisations, and a cap on payments to large-scale 
producers. There would be additional aid for organic 
farms. Commissioner Ciolos is a strong believer in 
sustainability, saying that “we must avoid a territorial 
divide between highly competitive areas that endanger 
the sustainability of ecosystems on the one hand and on 
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the other, areas that are becoming increasingly 
deserted.” 
 The objectives to maintain food security and to 
rejuvenate the rural population, notably in 
disadvantaged areas, hint at a change in philosophy from 
reliance on the market to a focus on long-term, local 
viability. 
 How self-sufficient is the UK? The food self-sufficiency 
figures do not look too bad, at first glance.  
 
Self-sufficiency in some key commodities in the UK, 1998-2000, 
2009 and provisional for 2010 
Ranked by the self-sufficiency level in 2010 

Commodity Self-
sufficiency 
% average 
for 1998 to 

2000 

Self-
sufficiency 

% 2009  

Self-
sufficiency 

% 2010, 
provisional 

Barley 130 112 121 

Wheat 118 109 117 

Oats 110 102 109 

Oilseed rape 92 88 104 

Milk 102 103 103 

Sheep and lambs, mutton 
and lamb 

99 89 92 

Poultry and poultry meat 91 90 88 

Cattle and calves, beef 
and veal 

81 82 85 

Potatoes 88 84 85 

Hen eggs 94 78 82 

Fresh vegetables 71 60 60 

Sugar beet and sugar 71 62 55 

Pigs and pig meat 78 50 53 

Fresh fruit 10 12 12 

Source: Agriculture in the United Kingdom 2009 and Agriculture 
in the United Kingdom 2010, DEFRA, from tables in Chapter 5, 
Commodities. 2009 figures updated where applicable.  
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Yet the figures for fruit and vegetables, product groups of 
huge importance for healthy diets in an energy-poor, 
low-carbon future, are worrying. In 2010 home 
production of fresh vegetables amounted to just 60%, 
and production of fresh fruit for only 12%, of the 
quantities consumed.  
 
 

Uncomfortable questions  

Many farms in the United Kingdom are unprofitable 
because of globalisation, and globalisation depends on a 
profligate waste of fossil energy, energy that is not 
counted as a cost of food production. DEFRA, the 
Department for Environment, Food and Rural Affairs, 
does not take real energy costs into account for its 
‘standard labour requirements’ or SLRs, which are the 
notional hours of labour required to produce a hectare of 
a specific crop, or to look after a cow, a sheep or other 
farm animal.  
 One hectare of cereals has an SLR of 20, a supposed 
20 hours of work a year, a hectare of sugar beet 33 
hours, one dairy cow 39 hours, and one hill ewe 4.2 
hours.11 These SLRs are so low because metals have been 
manufactured into machinery, and oil and natural gas 
have been transformed into pharmaceuticals and 
artificial fertilisers, and transported over large distances 
to the farms, where they replace the labour used in past 
centuries.  
 Looking after one dairy cow in a low-energy, old-
fashioned system takes, typically, over 270 hours a year, 
about seven times longer than the hours allowed in the 
SLR. Cultivating a hectare of sugar beet using oxen power 
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instead of engine power would take seven or eight times 
longer. Put another way, the farm labour force would 
have to rise at least sevenfold to achieve yields that in 
many cases would be lower than those attained with the 
help of energy-intensive inputs. Sustainable agriculture 
requires people to replace fossil energy. The 
uncomfortable questions for us to face include: 

 Who will be willing to become a food producer? 
Would there be enough volunteers? If not, are 
we facing new forms of national service? Would 
it be possible to pay workers a living wage?  

 Would enough land be made available for food 
production? If not, what strategies could be used 
to persuade landowners to release land for 
sustainable farming?  

 Where would the new food producers live? In the 
more prosperous parts of the UK there are 
insufficient vacant homes in rural areas to house 
double the current farm workforce, let alone a 
workforce seven or eight times larger. 

 How would food production enterprises be 
structured? Would there be a range of choices, 
such as co-operatives, private companies, state-
owned ventures?  

 Where would investment capital come from? The 
financial returns from sustainable agriculture are 
likely to be small, insufficient to repay expensive 
loans. 

 By 2010 the majority of the world’s population lived in 
cities. In the UK 80% of the population was urban.12 
Farmers and farm workers formed a tiny proportion of 
the small rural population. In June 2007 392,000 people 
worked in agriculture, forestry and fishing in the UK, 
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1.26% of the working population. After that came a 
small, unsteady increase to 450,000 in June 2010,13 
1.46% of the total in work. A year later, in the second 
quarter of 2011, the number of jobs in agriculture, 
forestry and fishing was down again, at 434,000, 1.32% 
of the total number of jobs.14 There has been a trend for 
middle-aged and elderly country enthusiasts to 
reconnect with the land, but the smallholding life, while 
fascinating and fulfilling for practitioners, is generally too 
expensive for young people to achieve.  
 First, buy your farm. There are few to rent, and when 
a tenancy becomes available, the application process is 
fiercely competitive. Land in Britain today is priced more 
for its status than for its productive value, and buyers 
include the global super-rich who invest in the UK 
because they see it as a compliant and politically stable 
nation. Even small farms for sale are beyond ordinary 
pockets: £540,000 for 101.9 acres – no house or buildings 
-- in Worcestershire; £625,000 for a 168.47-acre grass 
farm in Cumbria; £900,000 for a 159.79-acre dairy farm 
with house and buildings in Ayrshire; £1.2 million for a 
104-acre farm with house and buildings in Lancashire. 
These examples are from the website 
www.uklandandfarms.co.uk, in late 2010.  
 Farms purchased for elevated sums rarely yield 
attractive incomes. The average hill farm in England 
made an income in 2010-11 of £14,500, and the average 
lowland livestock farm made £11,500, according to the 
DEFRA.15 Mixed farms – the sustainable ideal – made 
£24,000. Only two farm types recorded average farm 
business incomes over £63,000: cereals farms with 
£79,500 and general cropping farms with £104,500. 
These arable farms tend to be large and to apply 

http://www.uklandandfarms.co.uk/
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fertilisers and pesticides liberally. Farm business income 
is the financial return to all unpaid labour, including 
farmers, spouses, directors, non-principal partners and 
their spouses, and family workers. The figure includes 
any return on their investment in the farm business, and 
its land and buildings.   
 Organic farms, which do not use synthetic chemical 
fertilisers or pesticides and as a consequence need to 
employ more labour, in the past appeared to provide 
clues to the future organisation of farming but – a trend 
since the millennium – big businesses began to see 
‘organic’ as a marketing opportunity and so ‘organic’ 
started a shift towards becoming just another 
supermarket label. 16 
 The sharks of the food industry, which grew by 
providing shareholders and other investors with chunky 
dividends, have been buying up organic food businesses 
and absorbing them into their global operations, thereby 
abandoning a fundamental benefit of organic farms, to 
produce healthy foods for their local populations. Take 
nSpired Natural Foods of California, which acquired half a 
dozen smaller ventures between 1999 and 2006, and 
which concentrates on packaged energy bars, salty 
snacks and nut butters. For nSpired, ‘organic’ is a 
marketing concept and not an exercise in sustainable 
food production. Another case: the global dairy products 
company Danone acquired control over Stoneyfield 
Farm, an American yogurt producer, in 2004. Stoneyfield 
used to be an organic dairy farm. By 2006 it was a factory 
in New Hampshire, processing milk from miles away, and 
powdered milk from across the globe, into ‘organic’ dairy 
products.  
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 The journal Business Week commented: “What was 
once a cottage industry of family farms has become Big 
Business, with all that that implies, including pressure 
from Wall Street to scale up and boost profits”.17 So 
‘organic’ dairy products can come from cows crowded 
together in enormous yards, and can include ingredients 
freighted from thousands of miles away, maybe 
strawberries from China, apples from New Zealand, 
bananas from Ecuador.   
 The global food industry does not leave many spaces 
in which small, local organic farmers can thrive. 
Successful organic farming is much harder than farming 
with the aid of chemical pesticides and fertilisers, and 
yields are more variable. When Wal-Mart aims to make 
organic food affordable (cheap) for everybody, small, 
local organic farms cannot deliver the scale and 
continuity required. The solution suggested by the 
European Commission in its proposals for agricultural 
support from 2013 is for more farmers to co-operate 
together. This is the only way, at present, for farmers to 
reduce the power differentials between themselves and 
the big commodity traders, food manufacturers and 
supermarket chains.  
 
 

Old and part-time 

With farmland central to international trade, and priced 
accordingly, few people can enter the farming industry, 
unless they have ready access to lots of lots of capital. In 
the UK, as elderly farmers retire, there is no queue of 
aspiring young farmers with the funding to enable them 
to take over. The absence of affordable finance means 
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that when a retiring farmer has no family member or 
other designated successor to take over, the farm is likely 
to be split up, or gentrified as a country home, or both. 
Farms are too expensive for almost all genuine would-be 
farmers, but a few million £s for 250 acres, a house and 
buildings are next to nothing for the supranational elite, 
the corporate big shots and the financial derivatives 
gamblers who attract vast sums of money like giant 
magnets.  
 The median age of farmers in the UK in 2007 was 59, a 
year older than in 2005.18   
 Only 2.6% of farmers, fewer than one in every 38, 
were aged under 35. Almost one in three, 32.6%, was 
over 65. Just two years earlier, the proportion of farmers 
aged 65-plus had been 30.7%, so there was a greying of 
1.9 percentage points in two years. Think about it: a third 
of farmers are over pension age. 
 
Ages of holders of farms in the UK, 2005 and 2007  
This was the most recent data in ‘Agriculture in the United 
Kingdom 2010’. 

Age 2005 2007 

 Per cent Per cent 

Under 35 3.1 2.6 

35-44 13.8 12.2 

45-54 23.5 23.4 

55-64 28.9 29.0 

65+ 30.7 32.6 

The percentage column for 2007 does not add to 100 due to 

rounding.  
Source: Agriculture in the United Kingdom 2009 and Agriculture 
in the United Kingdom 2010, from table 3.9 
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There is a ‘back to the land’ impetus, and the total 

number of agricultural holdings in the UK is on a rising 
trend – up from 304,800 in 2003 to 324,500 in 2008 – but 
the expansion in farm numbers is at the small, part-time 
and hobby end of the scale. In 2009 198,100 holdings, 
61.0% of the total, were under 20 hectares (49.4 acres). 
Five years earlier, only 178,700 holdings, 58.6%, were 
this small. The total area farmed increased a little, by 
1.35% between 2003 and 2008, much less than the 6.0% 
rise in the area that is split into small holdings of less 
than 20 hectares. Three-quarters of holdings in 2003, and 
over 78% in 2008, were part-time, in that their official 
standard labour requirement was less than 1: in theory 
they did not provide enough work for one person.  
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 The numerical predominance of small part-time farms 
in the UK, reflecting the lack of profitability in farming in 
recent years, does perhaps offer hope for the future, a 
base of very small farms that could be cultivated more 
intensively to meet local food needs, but there are 
substantial barriers to overcome. 
 
 

Money money money 

Farming with more people on the land to replace oil and 
synthetic chemicals is theoretically feasible, but 
especially in heavily urbanised post-industrial societies 
like the UK, practically very difficult. Rural lifestyles 
appear to be popular, perhaps because of a nostalgia 
factor, but there are too few homes in rural areas, too 
few services, too little money for investment in small 
farms.   
 The concept of money has forced its way up the policy 
agenda, helped by the common personification of 
bankers as greedy money-grabbers. Money should be no 
more than a medium of exchange, but during the 
capitalist era of resource exploitation the acquisition of 
money has come to dominate societies in devastating 
and destructive ways. Money is so often regarded as the 
passport to a life worth living. Even if all money were to 
be confiscated and then doled out equally between 
people, its cultural power means that very soon the more 
cunning, calculating individuals would be on their way to 
millionaire status again.  
 History tells us that hard-won freedoms are easily 
lost. As Thomas Jefferson, third president of the USA, put 
it: “The price of freedom is eternal vigilance.” Democracy 
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has always been a fragile child, but in the world of 
supranational elites, transnational corporations, and 
politicians whose votes can be bought, democracy is in 
danger of becoming comatose. Resource wars, which are 
with us under other labels, such as wars on terror and 
wars against insurgencies, are certainly not about 
fairness, human rights or famine relief. They are wars of 
sequestration.  
 In a healthy democracy, access to resources including 
land ought to be within reach of the majority of the 
population. This is far from the reality of most people 
alive today, in ‘wealthy’ and ‘poor’ nations alike. People 
are cogs in economic machines over which they have 
little influence, and in which they have less and less 
autonomy. The decision makers may well be in another 
country altogether. In a world of economic shock troops, 
applying the shock doctrine so colourfully explained in 
her eponymous book, 19  Naomi Klein calls the big 
government/big business nexus: 
 

“not liberal, conservative or capitalist but corporatist. Its 
main characteristics are huge transfers of public wealth to 
private hands, often accompanied by exploding debt, an 
ever-widening chasm between the dazzling rich and the 
disposable poor and an aggressive nationalism that justifies 
bottomless spending on security. For those inside the 
bubble of extreme wealth created by such an arrangement, 
there can be no more profitable way to organize a society. 
But because of the obvious drawbacks for the vast majority 
of the population left outside the bubble, other features of 
the corporatist state tend to include aggressive 
surveillance… mass incarceration, shrinking civil liberties  

and often, though not always, torture”.20  
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 Our vigilance has been somewhat lacking of late. The 
UK had an estimated 4.2 million surveillance cameras by 
2006.21 The main manufacturing sector of note in the UK 
is the defence industry, which is exempt from the free 
trade strictures of the World Trade Organization, on the 
grounds that member nations should not be denied the 
right to secrecy in their defence plans. The UK’s prison 
population on January 13th 2012 was 86,896, compared 
with 85,159 at the end of October 2010 and 84,622 a 
year before that. The numbers are limited by the scarcity 
of cells with spare bunks: the total capacity of the UK’s 
prisons in January 2012 was 89,463.22 Torture? The ‘Iraq 
War Diaries’ from Wikileaks, leaked in October 2010, 
contain an abundance of examples.  
 The massive wealth disparities between the very few 
and the financially squeezed majority mean that access 
to resources, including land, is very unequal indeed. 
Income tax statistics for the UK in 2007-08 – the latest 
year with published data as the end of the 2011-12 tax 
year approached -- show that 4,000 women and 38,000 
men had gross incomes of £500,000 or more: 42,000 
individuals with incomes large enough to qualify them for 
a mortgage to buy multi-million £ properties, like good 
farms. If they all went to Wembley Stadium, over half the 
seats would be empty.  
 On the other hand, 9.403 million women taxpayers 
and 9.046 million men taxpayers, 66.2% and 49.7% 
respectively, received incomes under £20,000. These are 
the people with incomes large enough to be taxed. In 
addition, almost one in three of the UK’s adults aged 20-
plus had incomes too low to be taxable.23 Low pay, and 
its corollary of long hours of labour, discourages 
democracy, because full participation demands time. A 
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financially challenged population, one or two unexpected 
bills away from insolvency, has little time to build a 
strong democracy, or indeed to consider political 
alternatives to the present ‘democracy’ which is based 
on political parties.    
 The Annual Survey of Hours and Earnings (ASHE)24 for 
2011, considering the 21.023 million full-time and part-
time employees who had been in their current job for 
over a year, discloses that median annual gross pay, the 
midpoint of the income distribution, was £21,326, just 
£16 more than in 2009. Mean annual gross pay, the 
arithmetic average of the total gross pay received by 
employees, was much higher at £26,871 (£26,450 in 
2009), reflecting the impact of the small numbers of 
employees paid very high amounts. The top salaries went 
mainly to men: the ASHE data shows that the median 
rate for male employees was £26,396, but the mean was 
27% greater at £33,639. For women employees, the gap 
between the median (£16,440) and the mean (£19,940) 
was lower at 21%.  
 The median income of employees in the taxpayer-
funded public sector is higher than in the private sector, 
£23,250 against £20,509. Government cuts to public-
sector jobs further depress wages in the private sector, 
as more applicants chase each vacancy. Women in the 
public sector are very badly hit because they outnumber 
men by almost two to one and so suffer more from job 
cuts. Median pay for women employees in the public 
sector in 2011 was £19,918, according to ASHE, but 
women in the private sector received a median of only 
£14,088.    
 Low pay is more widespread than government would 
like us to believe.  Millions of households struggle 
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financially and are more concerned with getting by than 
with pressing local and national government for  political 
changes, such as making ‘sustainability’ and ‘economic 
resilience’ much higher priorities.   
 Polly Toynbee, in Hard Work: Life in Low-Pay Britain25 
and Barbara Ehrenreich in Nickel and Dimed: on (Not) 
Getting By in America26 describe their experiences of 
what is often called ‘unskilled’ work, which does not pay 
a living wage but makes heavy physical and often mental 
demands on employees, resulting in exhaustion, physical 
injury, and stress. Toynbee writes:27  
 

“Gross inequality is morally comfortable so long as there is 
a plausible story of the rise of the fittest. Low pay is also 
fair enough if these jobs can be labelled ‘entry level’, just a 
first step on a ladder. But it is now clear that very few of 
those in low-paid jobs can ever move far. Sometimes they 
climb from the bottom tenth of earners into the next 
decile, but often fall back down again. Few make it to the 
next step. They inhabit a cycle of no-pay/low-pay job 
insecurity. This is indeed the end of social progress.”  

 
 The chancellorship of Gordon Brown saw the 
construction of elaborate mechanisms for siphoning 
corporate taxes, significantly from the then-booming 
financial services sector, and redistributing them as tax 
credits and welfare benefits for low-income Britain. The 
fatal flaw was the unreality of profits in the financial 
sector, particularly in the casinos of derivatives trading, 
where finance professionals organise their own, 
generous siphoning. 
 Most farmers work extremely hard for incomes that 
are modest (see under Uncomfortable Questions, above). 
What about farm employees? ASHE estimates that there 



Chapter 1 – Growth Mania and its Deadly Impacts 

30 

 

were 30,000 farm workers in the UK in 2011. Their 
median gross income was £17,571 and mean income was 
lower at £17,018. No doubt some farmers could afford to 
pay higher average wages, but many cannot.  
 Farmers in future will probably be even less able to 
employ additional workers and pay them reasonable 
wages, because we are entering a world of less: less 
cheap energy, consequently less cheap food, fewer 
cheap consumer goods, smaller profits for those 
businesses that do not control access to their raw 
materials, smaller tax revenues, less welfare.  
 The fertiliser and pesticide industries are so 
dependent on depleting oil that they will not be able to 
continue in their present form. The modern seed 
industry is inextricably tied up with pesticides. Monsanto, 
for example, breeds crop plants to respond to its 
patented agrochemicals. Consider agricultural 
machinery: the operating costs of farm machines are 
alarming. Tractors run on diesel and are extremely 
thirsty, with fuel consumption of six to 12 miles per 
gallon common. The giant machines that make pass after 
pass over intensively cultivated ground, to plough, sow, 
fertilise, spray, and harvest, are drinking energy. The 
price of farm diesel in the UK – the ‘red diesel’ sold for 
off-road use, called red after the dye that shows it must 
not be used in road vehicles – was about 18p a litre early 
in 2005, but in the range 52p to 57p a litre in autumn 
2010, and around 70p in January 2012.  
 Free trade rode on the back of cheap fuel. As fuel 
becomes dearer and supplies more uncertain, the cost-
benefit equations alter, and local production for local 
consumption might begin to make sense even to 
corporate accountants. Positive outcomes would include 
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greater balance in local economies and more jobs, but 
counterbalancing negative factors, such as dearer raw 
materials and energy for everyone, lead to lower pay and 
declining levels of material consumption.  
 So, in these straitened circumstances, what can we do 
to enable more people to produce their own food? It 
boils down to access to that scarce resource, land, but 
land has become just another commodity for sale in a 
globalised economy. 
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Chapter 2 

Globalisation 

Wasted 

Private jets and public squalor 

What could we have used globalisation for?  
 We could have tried to improve our tiny little planet, 
to reduce, reuse and recycle, to research and develop 
renewable energies and materials, to limit urbanisation 
and to encourage self-sustaining communities that 
communicate and collaborate across hundreds and 
thousands of miles.  
 It may never have worked, but we don’t know 
because we did not try.  
 What have we used globalisation for? Echoing smash-
and-grab attitudes to the soil (noticed in Chapter 1, 
above), we have used globalisation to grab resources 
from other people when and where we can. We have 
built a vast, destructive global weapons industry that 
coalesces with governments. We try to prevent free 
movement of people while allowing capital to flow 
wherever the moneyed elite want it to go.  
 David Rothkopf’s book Superclass: the Global Power 
Elite and the World they are Making,1 has a chapter 
called ‘Each one is one in a million’, which starts in a 
Gulfstream Aerospace factory in Georgia, USA. A private 
Gulfstream jet is a badge of the global elite, their means 
of intercontinental travel. While the passengers of 
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commercial airlines shuffle through security checks, 
displaying their apparel and hand luggage to sundry 
security personnel, surveillance cameras, scanners and 
sniffer dogs, in a humiliating if precautionary process of 
spot-the-terrorist, Gulfstream owners and their 
associates are lords of the skies. Rothkopf writes2 that 
private jet passengers “do not wait in lines. They are not 
buffeted by rude airline personnel or security staff, or 
delayed by an unending stream of circumstances beyond 
their control. Bags are whisked to aircraft. Arrival 
arrangements are made by concierges. And in moments, 
without passing through security, with less fuss than it 
takes to enter a typical office building today, they are 
airborne on flights whose routes they determine, whose 
menus are catered to their needs and wants”. 
 Gulfstream is part of the defence company General 
Dynamics and thus intimately connected with the world 
arms business. Globalised arms sales are terrifying but a 
natural outcome of our evolution into pretend kings of 
the planet, modern dinosaurs. We are creatures of our 
competitive history, our struggle to survive the dangers 
of living on an unstable planet alongside other life forms 
that can weaken us, poison us, injure us or kill us. Carlo 
M Cipolla, in his 1962 book The Economic History of 
World Population, writes3 that “*f+or more than nine-
tenths of its existence, the entire human race has lived in 
a state of complete savagery”. This legacy of “the most 
cruel selective process” created man as a particularly 
aggressive creature, says Cipolla, who ended his book 
pleading for quality of life and of judgement to be 
prioritised above numbers of people and possessions: 
“What man today desperately needs is the kind of 
education that allows him to make a wise use of the 
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techniques he possesses”, so that we can overcome the 
failing of Philippe II, Duke of Orléans, Regent during the 
minority of Louis XV of France, who according to Cipolla 
“had all the talents except the talent to make use of 
them”.  
 Critical thinking is not particularly encouraged in our 
certificate-dominated schools, where the main business 
is to attach as many certificates as possible to each 
student. Certificates, except at elite levels, are awarded 
for knowing stuff, rarely for questioning the validity or 
merits of the stuff itself. Why has education become a 
branch of the economy, a form of consumer purchase? 
Why do so few people question the assumption that 
economic growth is vital to our national interest? Why 
has globalisation benefited a small number of people so 
much that they circle the world in their Gulfstreams, 
making deals, while down below at least 80% of people 
subsist (or do not) on less than $10 a day, and nearly 
two-thirds of these have to try and get by on under $2.50 
a day?4 
 “The reality is that the combined net worth of the 
world’s richest thousand or so people – the planet’s 
billionaires – is almost twice that of the poorest 2.5 
billion,” points out Rothkopf,5 adding: “The human race 
may have made great progress over the centuries, but 
such disparities are an indictment of our civilization. And, 
I believe, they are a threat to its stability.” 
 
 

Billions of miles, billions of pounds 

Private jet owners will probably secure enough fuel to 
keep themselves airborne even when mass long-haul 
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tourism is on the wane, damaged by costlier fuel, and by 
rising social instability in popular destinations. But what 
sort of world will they be circling over?  
 Shortages result in profiteering. When alcohol was 
prohibited in the USA between 1920 and 1933, gangsters 
who cornered illegal supplies made a great deal of 
money, if they survived the vicious battles for control of 
the lucrative but outlawed business. The big differences 
between alcohol and oil include the fact that alcohol was 
cheap to produce and there was scant risk of world 
supplies diminishing to a trickle. When the end of cheap 
fossil oil is looming, the battles to control the remnants 
are likely to be fiercer than the struggles to corner 
alcohol supplies. Peaceable small farmers aren’t going to 
be at the head of the queue for oil, yet modern food 
production, processing and distribution is based upon the 
plentiful supply of cheap oil and gas, enabling a very few 
people to feed everyone else.   
 In the UK, more than 99% of the population are 
neither farmers nor their spouses, nor farm workers, nor 
farm business directors. What are they all going to eat 
when energy shortages kick in and the costs of 
transporting meat and fish, fruit and vegetables, cereals 
and milk, across the globe become prohibitive? They will 
have to find their food closer to home, at a time when 
farmers will be trying to cope with shifting climate zones, 
unpredictable weather, and the prospects of instability in 
the supply of seeds, fertilisers, pesticides and fuel. 
 ‘Food miles’, the distances travelled by foodstuffs 
from farm to plate, are often colossal and pointless. 
Heavy goods vehicles (HGVs) carrying food within the UK 
travelled around 3.75 billion miles6 a year in 2002. HGVs 
rolled another 2.26 billion miles bringing food into the UK 
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from abroad, and food air freight added some 17 million 
miles. These figures were published in The Validity of 
Food Miles as an Indicator of Sustainable Development, 7 
a report published in 2005 for the Department for 
Environment, Food and Rural Affairs. The report also 
calculated that food accounted for a quarter of all HGV 
miles travelled in the UK, and for almost one eleventh of 
all carbon dioxide emissions from motor vehicles on the 
UK’s roads. Other, reinforcing calculations came from 
Professor John Krebs, who in his lecture8 from the Royal 
Institution on December 30th 2005 said that the food 
bought for a typical household during a weekly visit to a 
supermarket had travelled 95,000 miles. That’s 4.94 
million miles per household per year! It’s not so much 
the monetary cost of all this freight that is frightening, 
but the waste of irreplaceable resources.  
 The Logistics Research Centre at Heriot Watt 
University9 carried out a survey in 2002 and found that 
food transport vehicles travelled an average 286 
kilometres in 48 hours. If that is grossed up to a year, it 
would be around 52,200 kilometres. The average load 
weight in relation to capacity, the survey revealed, was 
only 53%. On this basis, a 40 tonne lorry with a carrying 
capacity of about 25 tonnes would have carried 
approximately 692,000 tonne kilometres of food over a 
year. With a lorry’s operating expenses of almost 
£77,000 at that time,10 each tonne kilometre cost around 
11p.  
 If food transported around the UK, and imported into 
the UK, travelled about 234 billion tonne kilometres in 
2002, a figure suggested in The Validity of Food Miles as 
an Indicator of Sustainable Development,11 at 11p per 
tonne kilometre the direct costs would have been nearly 
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£26 billion. Since then the amount of food hauled around 
the country, and the costs of operating lorries, have 
continued to escalate. The indirect costs of food miles, in 
terms of traffic congestion, carbon dioxide emissions, air 
pollution, noise, accidents, and the requirements for 
expensive road building and maintenance, added over 
£9.1 billion in 2002, the report suggested. These figures, 
too, continued to increase.  
 So the direct costs of food miles to and in the UK in 
2002 were almost £26 billion, and the indirect social and 
environmental costs were more than £9 billion, totalling 
some £35 billion. That was £590 for each person12 living 
in the UK – for damaging the environment when 
producing food, trucking it around, and getting rid of the 
waste. These have to be fuzzy figures because it would 
be impossible to count accurately all the direct and 
indirect costs of food miles, but they illustrate the scale 
of the problem, which grows even bigger if the energy 
used by food processors, manufacturers and wholesalers, 
and by food packaging manufacturers, is taken into 
account. Once foods have reached the shops, they have 
to travel once again, to shoppers’ homes. The length of 
home-to-shop journeys has increased because of the 
continuing closure of small local shops and the advance 
of superstores on urban retail parks. Then there are the 
negative impacts of methane emissions from landfill and 
sewage, the costs of storing, preparing and cooking food 
for consumption, and the costs of future ill-health 
resulting from unwise dietary choices. The ball-park 
figure you get depends on the cut-off point you choose.  
 The Validity of Food Miles as an Indicator of 
Sustainable Development concluded that forces 
favouring globalisation would probably overcome efforts 
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to improve sustainability within the food chain. The 
impact of scarcer, costlier irreplaceable resources like oil 
was beyond the remit of the food miles report, but is 
important because globalisation depends on continuous, 
reliable supplies of energy to transport goods all over the 
world. Once that energy is ruinously expensive, or often 
disrupted, the commercial logic of globalisation falls 
apart. Bulk transport powered by the sun may be 
possible one day, but does not seem at all likely in the 
immediate future. There is a solar-powered aeroplane in 
Europe, the Solar Impulse, developed by Bertrand Piccard 
and André Borschberg in Lausanne, but it is a single-
seater and flies slowly. A test flight in July 2010, lasting 
26 hours and at an average height of 28,000 feet, 
covered 25 miles an hour.13 In summer 2011 the plane 
flew successfully between Switzerland, Belgium and 
France, and was a hit at the Paris Air Show. 14 
Circumnavigation of the globe is the target for 2013. At 
25 miles an hour, circling the Equator would take 996 
hours, or almost six weeks, but Piccard and Borschberg 
are improving the technology all the time. 
 
 

Free trade: a boon for 

corporations 

Free-trade food policies are based on the belief that food 
should come from areas of the world that can produce it 
at the lowest immediate cost, but the lowest immediate 
cost takes no account of environmental degradation, or 
fossil energy or water depletion, or the livelihoods of 
small-scale farmers who are affected by globalised food 
chains. Vegetables from Africa are the largest category of 
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air-freighted foods transported to the UK. They are 
grown for export on land farmed by large companies, 
and often replace food for local consumption, adding to 
Africa’s poverty.  
 The protagonists for free trade generally claim that 
tariff barriers protecting farmers in the affluent world 
mean that farmers in ‘developing’ countries cannot 
compete successfully, despite their lower labour costs. 
Yet small-scale farmers in countries like Kenya, Tanzania 
and Malawi are the last to benefit from free trade. The 
cash benefits go to large farmers and corporations, for 
planting crops for export15 rather than food crops for 
local consumption.  
 The World Trade Organization (WTO), which pursues 
the free trade objectives of industrial nations and 
multinational corporations, is aiming for open trade 
flows all around the globe. The ‘Doha16 Round’ of WTO 
negotiations began in November 2001, and had not been 
concluded as this was written in 2011. The major 
corporations exert huge influence on the WTO because 
of their scale. Wal-Mart Stores’ annual sales, $405.046bn 
in 2009, are similar to the gross domestic product (GDP) 
of Norway, which according to the International 
Monetary Fund was the world’s 25th largest national 
economy in 2010. Exxon Mobil’s sales, $301.500bn, are 
close to the GDP of Denmark, which ranked 32 in the 
international GDP table. Free trade clears the way for 
international companies to expand their activities across 
the globe, to create transport networks across thousands 
of miles and many national borders, to build tariff-free 
supply chains. Corporations are driven by the imperative 
to make money. They do not have to offer welfare to the 
population, and they rely (usually) on the armed forces of 
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nation states to defend them. Corporations have the 
luxury of single-minded pursuit of their objectives.  
 Finding hard data on transnational corporations’ 
share of world trade is complicated. Perhaps the data is 
scarce because it is not in corporations’ interests to 
highlight the extent of their private trade flows, but 
whatever the reason, accurate information for the public 
is limited. The ‘shadow’ website www.gatt.org,17 which 
piggy-backs on the World Trade Organization’s site but 
which sharply criticises the WTO, estimates that the 200 
largest multinationals account for 28% of global trade. 
The nation state is a red herring in trade statistics, but 
this is not as widely understood as it should be because 
the WTO talks about trade between nations and 
whitewashes out the role of corporations.  
 

Feeding Asia from Brazil  

Large agribusiness companies benefit from the exodus of 
financially weak small farmers, but the food miles issue is 
hanging over them. Take one example. Alberto Weisser, 
chief executive officer of the agribusiness company 
Bunge, the world’s largest processor of oilseeds, spoke to 
the AgriVision conference in the Netherlands in 2005.18 
He said: 
 
 “It is estimated that nearly 600 million people in the 

Asia-Pacific region – significantly more than the entire 
population of the European Union – will move from 
rural areas to cities by 2020. That is 600 million 
people that (sic) will be buying food rather than 
growing it.” 

Bunge, headquartered in St Louis, Missouri, intends 
to supply a lot of the food that would be required.  
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Where would it come from? Alberto Weisser 
appeared to rule out China because of water 
shortages, but probably also because of geopolitical 
realities: foreign corporations cannot yet walk into 
China and take over huge tracts of land on which to 
develop an industrial style of farming.19 There is a 
country that has welcomed foreign buyers, a very big 
country, with the world’s largest remaining expanse 
of rain forest: Brazil. Bunge wants to grow more soya 
beans in Brazil, for export to Asia. By 2014, said 
Weisser, South America would provide 75% of global 
soya exports.  
 So the rain forests in the Amazon basin, rich in 
species, where the indigenous peoples have knowledge 
of the nutritional and medicinal value of plants, 
knowledge amassed over millennia, are cut down. Cattle 
shift northwards from their grazing lands into the 
clearings, and their former grazing grounds are cultivated 
for soya and other export crops. The rain forest would be 
vanishing at an even faster rate if Brazil had better roads. 
Alberto Weisser called for a “significant expansion of 
existing logistics systems” (i.e. roads and port terminals) 
necessary for Brazilian soya production to soar:  
 

“In an average harvest season, truck line-ups for 
unloading at public facilities in Paranagua 20  can 
stretch for 100 kilometres....We estimate that 
inefficiency in the ports led to over $1 billion in 
demurrage costs last year.” 

 
 A line of trucks stretching, hours and days at a time, 
for 100 kilometres – nearly 63 miles -- is carrying an 
awful lot of food out of Brazil.  
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 Bunge has 11 terminals in eight Brazilian ports, eight 
crushing plants, and crop capacity of 8.1 million tons a 
year. The company is contributing to the hard-surfacing 
of the 1,000-mile Cuiabá to Santarém highway, from the 
Mato Grosso in central Brazil northwards to the Amazon 
port of Santarém, right through the rain forest. The land 
‘opened up’ receives doses of synthetic fertilisers to 
boost (for a short time) its capacity to grow food crops 
and biomass for fuel. 
 Bunge is not the only agribusiness company involved 
in helping the Brazilian government to finance the hard-
surfacing of the highway. Others include  

 Cargill, based in Minneapolis, Minnesota, a huge 
private company which does not put a great deal 
of information into the public domain.  

 Archer Daniels Midland Company, of Decatur, 
Illinois. 21  

 André Maggi Group of Brazil  
 
The André Maggi Group, the world’s largest soya 
producer, is headed by Blairo Maggi, governor of the 
Brazilian state of Mato Grosso and in 2009 the world’s 
62nd most powerful person, according to the choice of 
the business magazine Forbes.  
  “The future,” said Bunge’s Alberto Weisser, “will be 
one of an ever more sophisticated, seamless production 
chain.” If he is right, the future means faster depletion of 
finite resources, far fewer trees to absorb carbon dioxide 
emissions, hotter weather, more bush fires, no place for 
small-scale farmers, no place for indigenous peoples who 
live in harmony with their environment. 22  When big 
companies move in, they prefer to control land for 
themselves. Louis Dreyfus, for example, a privately-
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owned23 multinational with its origins in Alsace-Lorraine, 
is the world’s third largest processor of orange juice, and 
to contribute to a seamless supply chain owns some 
60,000 hectares24 (148,000 acres) of orange groves and 
other agricultural land in Brazil. Louis Dreyfus charters 
ships and has its own fleet, to carry over 20 million 
tonnes of cargoes annually.  

Retiring Brazilian president Luiz Inacio Lula da Silva 
approved, in September 2010, the introduction of new 
limits on foreign ownership of Brazilian land, to a 
maximum of 5,000 hectares, with no single holding to 
exceed 25% of the area of the municipality where it is 
located.25 President Lula da Silva was reclaiming, for the 
government of Brazil, the keys to a resource of global 
importance, cultivable land. Bunge pointed out to 
investors26 in the same month that about 40% of the 
unused cultivable area worldwide is in Brazil. Yet within a 
year, by spring 2011, Lula da Silva’s successor as 
president, Dilma Rousseff, headed a government that 
appeared less sure about controlling foreign investment. 
The agriculture minister, Wagner Rossi, pledged a 
relaxation of the law restricting foreign land holdings, to 
attract more investment from agribusiness 
corporations. 27  If Brazil, the world’s eighth largest 
economy,28 feels the need to open its farmland to global 
corporations, surely smaller and poorer countries have 
even less capacity to resist.  
 

 

 The globalisation of agriculture, following predictably 
in the wake of its industrialisation, has been 
catastrophically wasteful. Agriculture is responsible for 
about a quarter of Earth’s carbon dioxide emissions, for 
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60% of methane, and 80% of nitrous oxide. 29 
Agriculture’s share of global water consumption is nearly 
70%, and farms use more and more pumped irrigation to 
counteract soil drying after prolonged exposure to 
sunlight. Water extracted for irrigation is causing 
groundwater levels to fall. Industrial agriculture uses, per 
acre, between six and ten times more energy than 
traditional farming. The production of export crops on a 
large scale, on the same land year after year, exhausts 
the soil and local biosystems. Manufactured fertilisers, 
particularly nitrogen, give yields a short-term boost, 
acting rather like sugar in humans. Natural gas is a major 
feedstock for our sugar-aping nitrogen fertilisers.  
 Industrial agriculture would not be possible without 
powered farm machinery. We know that ground cover 
plants preserve soil moisture and soil carbon content, 
and trees add to the protective canopy, but machines 
work most efficiently in large fields, without trees or 
hedges, the type of field that is vulnerable to soil drying 
and erosion.  
 Industrial agriculture in a world of global free trade 
does not help populations in poor countries to feed 
themselves. Quite the opposite: between 50% and 80% 
of farmland in low-income nations is used to provide 
agricultural commodities for export – a point reinforced 
by Bunge’s strategy to use Brazil as the food bowl for the 
distant Asia Pacific region.  

Globalisation for profit has given a few million people, 
who happened to be born in particular places at specific 
times, material standards of living so high that they are 
living in elevated bubbles, insulated from the damage 
that resource exploitation inflicts on the majority of 
humankind, and on the Earth. Living in the most 
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luxurious bubbles of billionaires’ private islands, palatial 
houses, bullet-proof cars and Gulfstream jets tends to be 
conveyed in the media as a reward for being 
exceptionally talented, a lifestyle to which, in the 
‘equality of opportunity’ agenda, everyone can aspire. 
Perhaps it is an inevitable consequence of a culture 
dominated by the economy that oodles of money should 
be seen as the ultimate success symbol, but the mass 
pursuit of that goal is the globalised Tragedy of the 
Commons. 
                                                           
1 Published in the USA in 2008 by Farrar, Straus and Giroux and in the 
UK also in 2008 by Little, Brown. Ref: Rothkopf 2008. 
2 Rothkopf, op. cit. p.28. 
3 1964 Penguin edition, p.112. Ref: Cipolla 1964. 
4 ‘Poverty facts and stats’ by Anup Shah, updated on September 20

th
 

2010, www.globalissues.org. Accessed November 4
th

 2010.  
5 Rothkopf, op. cit. p.xv.  
6 DEFRA’s food miles report, published in July 2005, estimated that in 
2002 HGVs carrying food for the UK travelled 5.812 billion kilometres. 
See next footnote. 
7 The Validity of Food Miles as an Indicator of Sustainable 
Development, prepared by AEA Technology Environment. Refs. AEA 
Technology Environment 2005 and DEFRA 2005. 
8 Broadcast live on Channel 5.  
9 Analysis of Transport Efficiency in the UK Food Supply Chain by 
Professor Alan McKinnon, Dr Yongli Ge and Duncan Leuchars, Logistics 
Research Centre, School of Management and Languages, Heriot-Watt 
University, Edinburgh, April 2003. Ref. McKinnon et. al. 2003. 
10 £77,000 is the figure for 2003. In 2002 the amount would have been 
a little lower. 
11 The Validity of Food Miles as an Indicator of Sustainable 
Development, Table E4. Refs. AEA Technology Environment 2005 and 
DEFRA 2005. 
12

 Based on a UK population of 59.35 million for 2002.  
13

 See http://en.wikinews.org/wiki/Solar-
powered_plane_completes_26-hour_flight. 
14

 See www.solarimpulse.com.  
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15 The areas used for export crops grown in poor countries are often 
called ‘ghost acres’. For every agricultural acre within the UK, there 
are at least two overseas, producing food for British consumers. See 
‘Measuring food by the mile’ by Tim Lobstein, 
www.mspotlight.org/media/reports/foodmiles.html. Ref. Lobstein 
1999. 
16 Doha is in Qatar.  
17

 www.gatt.org/trastat_e.html, accessed on November 6
th

 2010.  
18

 www.bunge.com/US/en/media/AgrivisionsSpeechWeb.pdf. Ref. 
Weisser 2005. 
19 Foreign investors can acquire rights to use state-owned urban land 
for specific periods of time, but not rural land: see ‘What are the legal 
issues associated with foreign ownership of land in China?’ on 
www.terralex.org, accessed on November 6

th
 2010.  

20 Paranagua is the seaport for the city of Curitiba, the capital of 
Paraná state, and lies between Rio de Janeiro to the north and Porto 
Alegre to the south.  
21 See ‘Paving the Amazon with soy’, by Sasha Lilley, CorpWatch, 
December 21

st
 2004. Ref. Lilley 2004.  

22 The Brazilian Grain Exporters Association offered, on July 25
th

 2006, 
to wait for two years before planting soya on newly deforested land in 
Brazil. See ‘Moratorium on new soya crops wins reprieve for 
rainforest’ by Daniel Howden, The Independent, July 26

th
 2006. The 

headline was rather misleading because the loggers would still be at 
work, and in any case newly felled land tends to be used initially for 
grazing, not soya cultivation.  The moratorium, in reality, meant very 
little. Ref: Howden 2006.  
23

 At the time of writing in 2010-11 Dreyfus was rumoured to be 
considering the sale of some parts of the business, to generate capital 
for investment and as a buffer against volatility.  
24

 Figures in ‘The new farm owners table’, Grain, October 2009, 
www.grain.org, accessed November 7

th
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25
 ‘Brazil – limiting foreign land ownership’ in Meat Trade News Daily, 

www.meattradenewsdaily.co.uk, 19
th

 September2010.  
26

 ‘Bunge Brazil’, presentation by Pedro Parente, president and chief 
executive officer of Bunge Brazil, 23

rd
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27
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 The figures in this paragraph are from ‘How to feed people under a 
regime of climate change’ by Edward Goldsmith, World Affairs Journal 
Vol.7 No.3 July-September 2003. World Affairs Journal, 
worldaffairsjournal.com, is published in India: D-322 Defence Colony, 
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Chapter 3   

Waning Oil 

Over-confidence in technology 

 
“The facts about our energy resources are sobering. The 
rapidity with which we are finding ways of spending that 
energy, often without realizing it, is shocking. The problems 
attendant in tapping unused reservoirs of energy are 
discouraging. Just the same, no one should say that man’s 
standard of living is likely to toboggan for lack of energy – 
cheap energy. This optimism comes not from a blind faith 
in the scientist and engineer but, instead, from an infinite 
confidence, supported by a long record of the past, that 
man’s ingenuity is equal to the task.” 

 
-- Charles A Scarlott, writing in Man’s Role in Changing the 
Face of the Earth, published in 1956.

1
   

 
 This quotation from Man’s Role in Changing the Face 
of the Earth reflects the supreme confidence in 
technology that characterises the human approach to 
intractable problems. Charles Scarlott was, at the time, 
manager of technical information services in the public 
relations department of the Stanford Research Institute, 
Menlo Park, California, and he was very well aware of 
rapidly rising energy use, even back in the 1950s, but he 
trusted the human mind to invent new, cheap and 
plentiful forms of energy, and policymakers by and large 
accepted this rosy vision.  
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 It hasn’t happened yet.   
 Petroleum, gas and coal are organic products of past 
aeons.2 Petroleum is a mix of hydrocarbons, oxygen, 
nitrogen, sulphur and other chemical elements, originally 
organic matter – phytoplankton and zooplankton – that 
has been transformed by bacteria, by heat and by 
pressure, over millions of years. Natural gas is 
predominately methane, mixed with ethane, butane and 
propane. Methane, CH4, is a by-product of rotting 
vegetation. Butane and propane are more complex gases 
than methane, but like methane are alkanes, the 
‘paraffin’ group of hydrocarbons. Coal, a solid 
hydrocarbon in gradations from lignite at 70% to 80% 
carbon to anthracite at over 90% carbon, is compressed 
ancient former living matter, typically large ferny plants.  
 Hydrocarbons drove the 20th century explosion in 
agricultural productivity. Natural gas is the chief 
feedstock for nitrogen fertiliser manufacture. Irrigation, 
pesticide production and mechanised cultivation are 
fuelled by oil. Lavish use of hydrocarbons gives the 
illusion of limitless potential growth in food production, 
an illusion that permeates all forms of economic activity.  
 Bizarre energy-hungry developments include Ski 
Dubai, which opened in December 2005. Ski Dubai is a 
dome 85 metres high, covering 22,500 square metres, 
and with five slopes, the longest 400 metres with a 60-
metre fall. The temperature inside is cooled to –1 to –2 
degrees C (28 to 30 degrees F) all the time, when outside 
it may be over 50 degrees C (more than 120 degrees F). 
The dome, owned by the Majid Al Futtaim Group, is at 
the extreme end of energy-hungry leisure and tourism 
ventures, and may be a valid undertaking from the 
perspective of an individual company, but is more than 
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dubious in the context of uncertain world energy 
supplies. Dubai, part of United Arab Emirates on the 
Persian Gulf, itself has low oil reserves and borrowed 
heavily to reinvent itself as a global financial and tourism 
centre, a gamble that nearly came unstuck in 2008 when 
the world financial system nosedived, but fellow emirate 
Abu Dhabi offered emergency loans and construction 
continued, although at a slower pace. There are 
wondrous buildings planned for Dubai, where the world’s 
tallest building, the Burj Khalifa, punctures the skyline, 
and carries the name of the ruler of Abu Dhabi in thanks 
for supplying the money to finish it. An architect called 
David Fisher planned an energy-generating revolving 
skyscraper called the Da Vinci Rotating Tower, but at the 
time of writing in 2011 this remained a set of drawings, 
and Dubai’s lavish buildings continued to guzzle energy.  
 
 

Losing the land  

The energy consumption of agriculture degrades whole 
environments. In the USA, the world’s largest energy 
consumer, some of the consequences are: 

 Rapid soil erosion. About 1% of topsoil disappears 
annually.3 Soil is being destroyed at least ten 
times faster than the natural replacement rate.4  

 The cropland acreage declines by around three 
million acres a year. Two million acres are lost to 
water saturation, erosion and pollution. A million 
acres more succumb to roads, suburbs, shopping 
malls, and industrial developments. 5  Three 
million acres is 4,688 square miles, 0.13% of the 
whole land area of the United States, lost each 
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year. That is an area three-fifths the size of 
Wales, or larger than the whole of Gambia or 
Jamaica.6  

 Irrigation for agriculture (often using electric or 
diesel-powered pumps7) is a principal cause of 
aquifer depletion. The Ogallala aquifer under 
about 174,000 square miles of the USA’s Great 
Plans, from South Dakota to Texas, enables 
farming to prosper, but many parts of this 
underground fresh-water sea could be dry before 
2030, according to economics and geography 
professor Kevin Mulligan. 8  Researchers at 
Utrecht University report that aquifer depletion 
is rapid in many of the world’s principal farming 
regions, such as the Mid West of the USA, the 
central valley of California, north-west India, and 
north-east China.9 Several vital aquifers in the 
USA’s southern states may be useless by the mid 
21st century.  

 
 In the mid 1990s, the food eaten by the typical 
American every year had devoured the equivalent of 400 
gallons of oil10 on the way to the plate or take-away 
carton. Food production in the USA uses up about 10 
times more energy than is contained in the final product. 
Before the industrial revolution, farmers increased the 
productivity of plants and animals by selective breeding, 
and they spread animal waste in the form of farmyard 
manure, and composted plant residues, to improve the 
soil. Farming this way was labour-intensive. One person’s 
direct labour might yield sufficient food to feed their 
family, but one person could not feed a village, let alone 
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a small town -- until fossil fuels formed a temporary, one-
time-only workers’ army.  
 Burning fossil fuels releases carbon dioxide into the 
atmosphere, which affects climatic patterns in complex 
and unpredictable ways. Worry about climate change has 
not changed human behaviour significantly, any more 
than fear of going to Hell stopped medieval Catholics 
from committing crimes – and Hell sounded a much 
worse place than a world a couple of degrees warmer. 
Nevertheless, the behaviour of human societies will have 
to change if we are to survive the end of cheap (in the 
financial sense) fossil fuels. Technologies like nuclear 
power generation and carbon storage may prolong the 
age of energy looting, but they come with dangers of 
their own.  
 
 

Oil scarcity 

World oil consumption in 2011 is estimated to be about 
32.193 billion barrels.11   
 The US Energy Information Administration reckoned 
that in 2009 the world’s proven reserves of crude oil 
totalled 1,342.207 billion barrels. That equals 41.7 years’ 
supply at the consumption rate in 2011, which is still 
rising due to higher demand notably in China, India and 
Latin America.  
 Saudi Arabia and Canada are supposed to have the 
world’s largest oil reserves. Our assumptions about the 
amounts of oil in both countries are more than 
questionable.  
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Saudi Arabia? 
Saudi Arabia has almost one-fifth of the world’s stated oil 
reserves, 266.710 billion barrels of the 1,342.207 billion 
total. Amazingly, despite thirty years of continuous 
pumping, and the absence of major oil finds, Saudi 
Arabia’s reserves in 2009 were 60% higher than in 1980. 
The reserves figure jumped from 172.575 billion barrels 
in 1989 to 257.559 billion in 1990. Similar inflation 
happened in other members of OPEC, the Organisation 
of Petroleum Exporting Countries, in the late 1980s. The 
main reason for the reserves inflation was OPEC’s 
introduction of production quotas based on each 
member’s stated oil reserves.  
 No major fields have been discovered in Saudi Arabia 
since the 1960s, the last of any size being the Zuluf field 
in 1965, which started producing in 1973 and contained 
between 8.5 billion and 10 billion barrels. The Ghawar 
field, the largest in the world, was discovered in 1948, 
started production in 1951, and contained between 66 
billion and 150 billion barrels.12 The field yielded over 65 
billion barrels by 2010.13 This means either that the field 
is almost empty, or in the best case scenario, it is about 
half empty.  
 Saudi Aramco, the state oil company of Saudi Arabia, 
is secretive, and if the field is nearing depletion, would 
want to keep this information to itself for as long as 
possible. There are many signs, though, that the field is in 
the latter stages of its life. Aramco intends to inject 
carbon dioxide into the field, at the rate of 40 million 
cubic feet a day, to reduce the viscosity of the remaining 
oil. The injection is due to start in the Uthmaniyah zone 
in 2013. 14  Carbon dioxide injection is typically a 
technology of the tertiary or final stage oil recovery. 
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Water flooding, to fill the space created by the extraction 
of oil, is regarded as the secondary stage: the remaining 
crude oil floats on the water and rises nearer to the 
surface. Water injection in the Ghawar field began as 
long ago as 1964. Aramco was at pains to stress that the 
carbon dioxide injection programme is not because the 
oilfield is depleting, but to “quantify how much reserves 
we can recover and for the environment”. So said Saad 
Turaiki, vice president of Aramco’s southern area oil 
operations.15  
 The Saudi Gazette reported, on November 10th 2010, 
a speech by King Abdullah to Saudi students at 
universities in the United States. King Abdullah was 
explaining his decision, made in summer 2010, to stop oil 
exploration in the kingdom, so that oil wealth would be 
saved and passed on to future generations. “Thank God, 
your homeland is proceeding resolutely to a prosperous 
future, God willing. And what is unknown is even better,” 
the king told the students.16  
 King Abdullah’s comments reinforce the 
circumstantial evidence that Saudi Arabia’s oilfields have 
passed their peak. If this is the case, it would be logical to 
save oil for coming times of scarcity and high prices. The 
energy investment banker Matthew R Simmons, in his 
2005 book Twilight in the Desert: the Coming Saudi Oil 
shock and the World Economy, concluded that Saudi 
Arabia’s fields were in decline, but his arguments were 
not universally accepted. Mr Simmons accidentally 
drowned in his hot tub, at home in Maine, in August 
2010. That was the verdict of Maine’s Chief Medical 
Examiner, who noted that Mr Simmons, aged 67, 
suffered from heart disease.17  
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Canada? 
Canada has the world’s second largest reserves of crude 
oil according to the US Energy Information 
Administration. In 2009 those reserves were estimated at 
178.092 billion barrels, or 13.3% of the global total.  
 Canada is a newcomer to the oil reserves leader 
board. In 2003 its oil reserves were just 4.858 billion 
barrels. What accounts for the massive increase? 
Answer: the oil sands of northern Alberta, regions of 
bituminous sands that can be processed into usable oil – 
but the extraction and processing themselves consume 
huge quantities of energy.  
 Richard Heinberg, in his web book Searching for a 
Miracle: ‘Net Energy’ Limits and the Fate of Industrial 
Society18 explains the impact of Energy Return on Energy 
Invested, or EROIE. This ratio summarises the energy 
input required to obtain one unit of energy output. The 
world’s largest oilfield, Saudi Arabia’s Ghawar, has 
yielded an EROIE of 100 to 1, according to Heinberg’s 
calculations. The global average EROIE for crude oil is 
some 19:1. As new oilfield discoveries wane, oil 
companies seek to drill in more challenging places, like 
the deep waters of the Gulf of Mexico, the Arctic shelf of 
Alaska, and northern Siberia. Very large amounts of 
energy are expended in securing oil from hostile and 
marginal environments. The oil sands of northern Alberta 
were regarded as marginal until the ‘00s. Their ROIE is 
between 5.2:1 and 5.8:1, Heinberg suggests. That is still a 
positive return, but has severe economic implications. As 
the energy demands of finding and extracting fossil fuels 
grow, the proportion of energy returned to the economy 
will fall. Put another way, the energy industries will 



Chapter 3 – Waning Oil 

57 

 

themselves absorb escalating amounts of the energy 
extracted to power the world. 
 Oil shales are a case in point. The manufacture of 
usable oil from shales, fine-grained sedimentary rocks 
with high levels of organic matter, results in serious 
environmental harm such as carbon dioxide emissions to 
groundwater and surface water pollution, as well as 
returning a low EROIE ratio, in the range 1.5:1 to 4:1, 
according to Heinberg. From an environmental point of 
view, the exploitation of oil shales is similar to the 
adulterated drugs that heroin addicts use when nothing 
better is to hand. China, Brazil and Estonia all use the 
dirty technology of oil shale extraction, and several pilot 
projects are running in the USA.19  
 Canada’s oil sands may not be quite as energy-hungry 
as oil shales, but it is sobering to note that nearly one-
seventh of the world’s current oil reserves are in the 
form of bituminous sands in northern expanses of the 
Canadian state of Alberta.  
 
 

Iran? 
Iran is the country with the third largest oil reserves, data 
from the US Energy Information Administration shows. 
Iran’s stated reserves in 2009 were 136.150 billion 
barrels, just over 10% of the world total. In 1980 Iran’s 
reserves had been just 58.000 billion barrels. They 
jumped suddenly in 1988 to 92.850 billion barrels, not 
because any major new fields had been discovered, but 
because of OPEC’s introduction of quotas based on 
reserves. Iran increased its notional reserves significantly 
again in 2004, with a jump to 125.800 billion barrels from 
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89.700 billion in 2003, the year when the USA led the 
invasion of Iraq, the western neighbour of Iran. 
 Iran’s ageing oilfields need considerable investment in 
enhanced recovery technologies. Natural gas injection to 
raise the viscosity of remaining oil is an important aspect: 
the world’s biggest gas injection scheme began in June 
2009 on the Agha-Jari oilfield, a programme to inject 3.6 
billion cubic feet, with the objective of increasing the 
field’s daily output from 140,000 barrels to 200,000 
barrels. Sanctions imposed by the USA have forced Iran 
to look outside the Western club for investment funds, 
which in large measure come from China.20  
 

Iraq? 
Iraq contains the fourth largest oil reserves in the world. 
They have inflated suspiciously since 1980, from 31.000 
billion barrels then to 48.800 billion in 1987, 92.850 
billion in 1988 and 115.000 billion in 2009.21  
 These ‘reserves’ were opened up to international oil 
companies from 2008. BP, ExxonMobil, Shell, Total and 
ENI were among the successful bidders. Their success 
comes at a potentially explosive cost, because the 
withdrawal of US troops leaves the oilfields vulnerable to 
attack from zealots, nationalists, and rival powers directly 
or by proxy. 
 The contracts awarded in the first and second bidding 
rounds for Iraqi oil carried the expectation that 
production from the target fields would increase from 
1.535 million barrels a day to 11.140 million by 2017, 
over seven times more. Given the dysfunctional 
geopolitical context, the contracts may be more curse 
than blessing.  
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 Iraq, which also has the world’s tenth largest natural 
gas reserves, sends nearly half of its oil exports, 47%, to 
Asia and 30% to the Americas. Those exports are not 
huge: in 2009 Iraq exported about 657 million barrels, 
mostly from Basra and its region. A little over 100 million 
barrels of the total left the northern Kurdish area of Iraq 
in the pipeline from Kirkuk to Ceyhan in Turkey.  
 At the 2009 export rate, Iraq’s stated reserves would 
last 175 years. Importers, including the USA, would like 
more but Iraq remains too unstable to be a reliable trade 
partner. The violence within the country restricts or even 
negates infrastructure improvements. 
 The pretence that the 2003 invasion of Iraq was not 
an ‘oil war’ was all but over within a couple of years. 
Article 109 of the country’s post-Saddam written 
constitution22 created the framework for oil companies 
to siphon off Iraq’s energy wealth. Article 109 stated: 
 
 First: The federal government with the producing 
governorates and regional governments shall undertake the 
management of oil and gas extracted from current fields 
provided that it distributes oil and gas revenues in a fair 
manner in proportion to the population distribution in all parts 
of the country with a set allotment for a set time for the 
damaged regions that were unjustly deprived by the former 
regime [Saddam Hussein] and the regions that were damaged 
later on, and in a way that assures balanced development in 
different areas of the country, and this will be regulated by 
law.  
 Second: The federal government with the producing 
regional and governorate governments shall together 
formulate the necessary strategic policies to develop the oil 
and gas wealth in a way that achieves the highest benefit to 
the Iraqi people using the most advanced techniques of the 
market principles and encourages investment (sic).” 
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The ‘market principles’ most popular in Iraq’s 
government, in relation to the oilfields, were Production 
Sharing Agreements. The nominal ownership of the 
oilfields remains in the state’s hands, but companies 
which make sharing agreements can, under current 
accounting conventions, log the oil reserves in their own 
accounts.23  
 Production Sharing Agreements last, typically, from 25 
to 40 years, and a government’s share of costs and 
revenues is fixed at the outset of the contract. The 
problem is not the concept of the Production Sharing 
Agreement, but its application. Agreements are rarely in 
the public domain because of commercial confidentiality, 
and so the revenues flowing to oil companies cannot be 
scrutinised by voters.  
 When the smokescreens hiding the real reasons for 
the second post-1990 Iraq War were blown away, it was 
clear that anything goes in the struggle for energy. The 
fate of the oilfields was decided well in advance of the 
start of the second Iraq War in 2003. The ‘Future of Iraq’ 
project, initiated by the US State Department, was in 
motion by April 2002. The project included 17 working 
groups, each including ‘experts’ chosen by the State 
Department, and Iraqi exiles ill-disposed to Saddam 
Hussein. The groups met in Washington and London.24 
The working group for oil recommended that Production 
Sharing Agreements should be the way ahead for Iraqi 
oil, once Saddam was deposed. US and UK oil companies, 
notably ExxonMobil, Chevron Texaco, BP, and the Anglo-
Dutch group Shell, were expected to benefit handsomely. 
Estimates in PLATFORM’s 2005 report, Crude Designs: the 
rip-off of Iraq’s oil wealth, suggest that a sum between 
US$74 billion and $194 billion, over the life of the 
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agreements, could go to oil companies instead of to the 
people of Iraq. These estimates were based on an oil 
price of just $40 a barrel, but early in 2011 the price 
exceeded $9025 a barrel, and in April 2011, over $105. 
The higher the price, the greater the financial flows to 
the oil companies, because of the way the agreements 
were constructed.  
 Iraq is a humanitarian, social, political and economic 
disaster, and in so far as there were any plans for after 
the ‘coalition’s’ invasion, they failed. Many in the 
Pentagon had favoured former exile Ahmed Chalabi as 
‘their man’ in charge of oil within the Iraqi government, 
but Iraq’s voters showed no great gratitude to the 
Americans and British who removed Saddam Hussein. 
The national elections on December 15th 2005 yielded 
not one seat for Chalabi or his party, the USA-backed 
Iraqi National Congress. The elections were a victory for 
the United Iraq Alliance, a coalition of Shia Moslem 
groups, which secured 128 of the 275 seats. The Kurdish 
parties from northern Iraq gained 53 seats, and the 
parties dominated by Sunni Moslems, 44 seats. A 
permanent government was not agreed until May 2006, 
and the fearsome violence within Iraq prevented the new 
administration from governing effectively. Western oil 
companies lost ground in the oilfield exploration and 
development auctions in 2009. Only one winning bid was 
led by a US company – Exxon Mobil – and only one, 
Occidental Petroleum, was a minor partner in a winning 
bid, according to an analysis by Jim Jubak.26 The winning 
companies included Gazprom and Lukoil of Russia, CNPC 
of China, Sonangol of Angola, and TPAO of Turkey.  
 Elections in March 2010 failed to improve national 
security or cohesiveness, or to stop the inter-regional 
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arguments over control of (and revenue from) oil 
exports.27 Many potential candidates were prohibited 
from standing because of their previous political 
affiliations, and prolonged bickering after the vote meant 
that a new government was not in place until November 
2010. 
 
 

Do the sums add up? 
The four countries of Saudi Arabia, Canada, Iran and Iraq 
account for over half of the world’s estimated oil 
reserves. For Saudi Arabia, and Iran the issues are over-
statement and depletion. For Iraq, probable over-
statement is accompanied by the absence of stable 
government. Iraq, Iran and Saudi Arabia are vulnerable to 
doctrinal skirmishes and even schisms. In the case of 
Canada, the main issues are the energy and 
environmental costs of extracting and processing 
bitumen sands into oil.  
 How much oil is it practicable to extract from our 
heavily mined planet? We need to remove from the 
stated reserve figures the unexplained rises recorded by 
OPEC members especially in the late 1980s, and we 
should also reduce the apparent oil sands reserves 
because not all will yield an energy gain.  
 Dr Mamdouh G Salameh, writing in the Petroleum 
Review 28  of August 2004, calculated that OPEC’s oil 
reserves were overstated by 300 billion barrels. In 2009, 
according to the US Energy Information Administration, 
the combined reserves of the 12 OPEC members29 were 
934.967 billion barrels. Subtracting 300 billion from this 
leaves 634.967 billion.  
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 Canada’s oil sands reserves in theory add 178.092 
billion barrels. If we reduce this by a conservative 10%, to 
allow for oil with a negative EROEI and thus not worth 
extracting, we are left with 160.283 billion barrels.  
 Other countries’ stated reserves totalled 229.148 
billion barrels. Without deflating this latter quantity at 
all, the revised total is 1,024.398 billion barrels.30 Given 
the expected usage in 2011 of about 32.193 billion 
barrels, the remaining years of the oil era reduce to 29.8 
years from 2011, taking us to 2040.  
 In 2005 it appeared that the world had about 40 years 
of oil, at a constant consumption rate. Six years on in 
2011, we probably have fewer than 30 years. In reality, 
scarcity will inflate prices to persuade the world to use 
less, and thus to eke out supplies for a few more years, 
or decades at most.  
 Major oil companies like Shell and Chevron have 
programmes to convert natural gas into liquid fuels. Shell 
and Qatar Petroleum have a huge investment, variously 
estimated to cost between $18 billion and $24 billion (at 
the top end over $3.50 for every person alive on Earth) to 
convert natural gas into fuel liquids at the Pearl plant in 
Qatar. The plant, expected to be fully operational in the 
first quarter of 2012, will produce about 140,000 barrels 
of liquids a day. The development has a planned life of 55 
to 60 years, during which time it would have produced 
some 3 billion barrels of liquid fuels.31  
 The Pearl venture illustrates the unpalatable truth 
about the remaining quantities of extractable crude oil: 
the investment in the plant is so huge, and the EROEI so 
low, that it would not have been constructed if supplies 
of conventional oil were sufficient for future needs. The 
EROEI for gas-to-liquids is at best probably about 5:1, 
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similar to oil sands, and to oil from deep oceans, and the 
Arctic, assuming that the extraction is accident-free. The 
energy costs of cleaning up after accidents further erode 
the EROIE.32  
 Leaving aside the higher risk of accidents and 
pollution in difficult environments, such events as the 
Deepwater Horizon explosion and well burst in the Gulf 
of Mexico in 2010, which killed 11 workers and untold 
wildlife, the world’s increasing reliance on fuels 
manufactured using energy-intensive processes means 
that proportionately less fuel will be available for all 
other uses.  
 
 
 

Gas ties  

Well over half, 57%, of the world’s stated natural gas 
reserves lie in just three countries: Russia, Iran and 
Qatar. Russia alone has more than a quarter, 27%, of the 
global total. The US Energy Information Administration 
calculated in 2009 that known reserves of natural gas 
would be sufficient, at present consumption rates, for 63 
years. This horizon would roll closer, quickly, if the gas-
to-liquids industry became a major user of the raw 
energy, and in Qatar that is a real prospect.  
 The accuracy of the reserve figures is debatable, but if 
we accept both Iran’s stated 992 trillion cubic feet and 
the world’s 6,254 trillion cubic feet 33  as reasonable 
estimations, Iran has almost 16% of the world total. In 
2010, a pipeline from Turkmenistan began bringing 
Turkmen gas into northern Iran, freeing gas in southern 
Iran for export. The USA, which alongside China is the 
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world’s most energy-hungry nation, refuses to negotiate 
with Iran, it says because of Iran’s nuclear programme. 
China has no such scruples and has joint ventures with 
the National Iranian Oil Company. Russia, the top nation 
for gas reserves, with perhaps about 1,680 trillion cubic 
feet in 2009, is exporting gas to China from eastern 
Siberia. Russia’s gas reserves were apparently the same 
in 2009 as in 2004, according to Energy Information 
Administration data. As with oil, gas reserves are 
impossible to calculate accurately, and reserves of gas 
that can be extracted at a profit fluctuate according to 
the economic context.  
 Modern agriculture, so dependent on oil, also 
consumes natural gas, which is the principal feedstock 
for large-scale ammonia production by the Haber 
process. Around 80% of the world’s ammonia production 
is used for the manufacture of nitrogen fertiliser,34 a 
critical link in the oil- and gas-saturated business that is 
modern agriculture. 
 Farming’s reliance on oil and gas, and the long and 
often complex supply chains from farm to plate, are 
colossal handicaps in the new age of energy vulnerability. 
Food will be scarcer and costlier, and like oil will be 
vulnerable to smash-and-grab wars.  
 
 

Fizzing fuses in Central Asia  

All large oil and gas fields have the potential to generate 
conflict. The chess game of geopolitical strategy is 
particularly aggressive around the Caspian Basin oil and 
gas fields of the former Soviet Union in Central Asia, 
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particularly in the former Soviet republics of Azerbaijan, 
Turkmenistan, and Kazakhstan.  
 
 The country of Kazakhstan typifies the attractions and 
problems of Central Asia. Kazakhstan, which in 2010 had 
a population of 15.46 million, was a republic of the Soviet 
Union until declaring independence in 1991, and Russia 
retains 6,000 square kilometres of the Baykonur 
Cosmodrome on lease until 2050. There is a religious 
divide, with rather more Moslems than Russian Orthodox 
Christians. 
 Kazakhstan has become an elective dictatorship: 
President Nursultan A Nazarbayev, first elected in 
December 1991, was re-elected with a reported 91.5% of 
the vote for a further seven years in December 2005, and 
in 2007 succeeded in changing the national constitution 
to remove term limits on his presidency, and to give him 
and his family immunity from prosecution for acts 
committed during his rule. At the same time, his bank 
accounts became an official state secret.35 Nazarbayev 
appoints ministers and makes the big decisions. His 
family and appointees control the economy including oil 
and gas, uranium and the national media. Opposition to 
Nazarbayev’s rule has been muted, partly because of the 
opportunities of rapid economic growth, but also 
because of repression.36  
 Kazakhstan has large uranium reserves, in 2009 
perhaps 651,000 tonnes that would be economic to 
extract for nuclear power generation at a price of $130 
per kilogram. Extractable reserves fell almost a third in 
the later ‘00s, from 957,000 tonnes in 2005, because of 
sharply increased mining and production costs. 37 
Uranium is not all: Kazakhstan has, in addition to oil and 
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gas, reserves of coal, iron ore, chromium, copper, zinc, 
silver, gold, and other vital components of industrial 
technology.  
 The US military has access to the airport at the 
southern Kazakh city of Almaty. In 2004 the US 
announced that it was helping Kazakhstan to build a 
military base to protect the oilfields in the west of the 
country, and said that joint military training exercises 
would continue in the future. NATO, the North Atlantic 
Treaty Organisation, signed a liaison agreement with 
Kazakhstan in October 2005, to try and counterbalance 
the July 2005 decision of Kazakhstan’s southern 
neighbour, Uzbekistan, to order the US military to vacate 
its airbase at Karshi-Khanabad within 180 days. Western 
companies have significant investments in Kazakh oil 
fields to protect. They include Agip (part of the Italian 
energy conglomerate ENI); British Gas; BP; the Anglo-
Dutch Shell; Norway’s Den Norske Stats Oljeselskap, 
Total of France; and Chevron, Halliburton and 
ExxonMobil of the USA. 
 The USA and its allies face strong competition in 
Kazakhstan, where both Russia and China have strategic 
interests. China gained a significant stake in the Kazakh 
oil industry late in 2005 when China National Petroleum 
Corporation (CNPC) bought Petrokazakhstan – based in 
the oil sands zone of Alberta, Canada – for £2.4 billion. As 
part of the deal, the Kazakh government (over which the 
Nazarbayev family has such a hold) received a holding of 
33%. A pipeline to carry Kazakh oil to China came into 
use in December 2005, going in the opposite direction to 
an earlier pipeline, opened in 2001, which takes Kazakh 
oil west to the Black Sea. In 2009 China lent $10 billion to 
aid the development of Kazakhstan, Kyrgyzstan and 
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Tajikistan, and gained a stake in the Kazakh oil company 
MangistauMunaiGas.   
 The USA’s worldwide net of military bases signal 
determination to retain access to energy supplies, 
although counter-alliances to contain the USA are 
developing fast. In Central Asia, Uzbekistan prefers to co-
operate with Russia. Turkmenistan, important to the US 
because of its location immediately to the north of Iran, 
refused to allow the American military to build a military 
base but agreed in 2010 to allow NATO to transport 
various cargoes, but not arms, through its territory. 
Kyrgyzstan, lying between China and Kazakhstan, hosts 
Russian and US military bases, and is itself a candidate 
for schism. A pro-democracy coup in April 2010 ousted 
the president, Kurmanbek Bakiyev. Elections followed in 
October, but the results were inconclusive, and left the 
country without a strong government.  
 The Shanghai Cooperation Organisation – the Asian 
countries of China, Russia, Kazakhstan, Kyrgyzstan, 
Tajikistan and Uzbekistan – in July 2005 asked the USA to 
give a timetable for withdrawal from its many bases in 
the region, not a popular suggestion with the US Military. 
Russia and China held their first joint military exercises in 
August 2005, and signed a military co-operation protocol 
in November 2010. 
 Competition for access to oil and other key resources 
becomes more intense year on year. The US 
administration was so desperate for oil companies to find 
new fields that the 2005 Energy Policy Act authorised $8 
billion in subsidies to energy businesses. That was $25 for 
every one of the USA’s 297.56 million inhabitants38 – 
money that many of their representatives believed would 
be better used to improve energy efficiency in homes, 
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businesses and transport. The act pushed renewable 
energy to the sidelines, and channelled financial support 
to fossil fuels.39 It provided a lot of money for nuclear 
power, including indemnities of $2 billion for liabilities 
resulting from the construction of up to six new nuclear 
power plants, and $1.25 billion in federal funds for a 
nuclear plant to produce electricity and hydrogen. The 
Price-Anderson Nuclear Industries Indemnity Act, which 
limits the liability insurance obligations for the nuclear 
power industry, was extended to 2025, and employees 
and contractors at nuclear installations are allowed to 
carry guns.  
 Opposition within the USA to the pro-oil, pro-nuclear 
thrust of the Energy Policy Act was fierce, vocal and 
widespread, yet still ineffective. Congressman Jay Inslee, 
a Democrat from Washington state, commented:40  
 

“There is a sad irony in the fact that humans are now 
relying on energy from fossilized dinosaurs and vegetation, 
which died most likely as a result of climate change, to such 
a great extent that we are altering the nature of our own 
atmosphere.”  

 
 Optimistic utterances about nuclear power were 
muted after the serious leaks of radioactivity from the 
Fukushima Daiichi nuclear plant north of Tokyo, following 
the disastrous earthquake and tsunami in March 2011. 
All of a sudden, the very real dangers of nuclear power 
were all too obvious. The prospect of nuclear energy 
filling some of the gap caused by declining oil began to 
seem unlikely.  
 Without oil, intensive agriculture as we know it could 
not function, and we are running out of easy oil. Without 
intensive large-scale agriculture, supermarkets’ just-in-
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time supply chains could not work. The shelves would 
empty.  
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Chapter 4  

Destructive 

Weather and 

Hostile Climates 

Multiple causes  

Disputes over climate change centre not on evidence but 
on causation. The Earth’s climates have altered many 
times in the past, when human meddling was not a 
suspect factor. The Pleistocene, the seventh major Ice 
Age that geologists have recorded, started perhaps some 
1.7 million years ago, although scientific opinions differ 
and the cooling may have begun much earlier. About 
73,500 years ago, during the Pleistocene, a super-
volcanic eruption in the Lake Toba region of the 
Indonesian island of Sumatra triggered severe further 
cooling.1 The vast clouds of gases and ash emitted from 
the volcano included sulphur dioxide which was 
converted to sulphuric acid in the upper atmosphere. 
This formed a barrier between Earth and the sun’s 
energy, sending heat straight back. The eruption may 
have cooled the Earth by 3 to 5 degrees C, a cataclysmic 
event resulting in species extinctions and probably a 
drastic reduction in the numbers of humans. They died 
from suffocation by ash and gases, and from the long-
lasting catastrophic impact on their food sources.  
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 The ecological recovery from the Toba eruption was 
probably slow because of the cold climate over much of 
the world. The Pleistocene itself ended 10,000 to 12,000 
years ago, at the dawn of our historical memory when 
some humans lived in settled communities, and no 
longer spent their time as nomadic hunter gatherers. As 
the ice sheets receded, new lands appeared and humans 
colonised them.   
 Any significant climate alteration, no matter how it is 
caused, can threaten the viability of life as we know it. 
The strands of natural and human-generated climate 
change are exceedingly complicated to unravel, but over 
the span of geological time, natural changes have been 
awesome and in our terms, both catastrophic and 
unstoppable.  
 Even if climate change does not end human life on 
Earth, it has deep economic repercussions. The World 
Bank2  in 2006 issued warnings about the impact of 
natural disasters, both climatic and geological: 
 

 “The impact of natural disasters on economic well-being 
and human suffering has increased alarmingly. In the past 
year alone, the earthquake and tsunami in the Indian 
Ocean killed an estimated 200,000 people and left 1.5 
million people homeless, catastrophic flooding and 
mudslides in Guatemala killed hundreds of people, and a 
massive earthquake in Kashmir killed tens of thousands 
more in Pakistan and India. 
 
“The death tolls are staggering, and the costs to the human 
and economic development of the affected countries are 
huge and rising. Natural disasters are becoming more 
costly: in constant dollars, disaster costs between 1990 and 
1999 were more than 15 times higher ($652 billion in 



Chapter 4 -- Destructive Weather and Hostile 
Climates 

75 

 

material losses) than they were between 1950 and 1959 
($38 billion at 1998 values). The human cost is also high: 
over the 1984-2003 period, more than 4.1 billion people 
were affected by natural disasters. The number affected 
has grown, from 1.6 billion in the first half of that period 
(1984-93) to almost 2.6 billion in the second half (1994-
2003), and has continued to increase.” 

 
Four years later, in 2010, the World Bank and the 

United Nations jointly published Natural Hazards, 
UnNatural Disasters: the Economics of Effective 
Prevention. The report overview makes strange reading, 
because it assumes that economic growth will continue. 
The World Bank does acknowledge the threat of climate 
change, but ignores other hazards such as diminishing 
fossil fuel supplies, environmental destruction and acute 
financial instability. The report looks at dangers that are 
already present, such as monsoon and hurricane 
flooding, and assumes that the resources to cope will be 
available. The introductory release on the report quotes 
task team leader Apurva Sanghi as saying:  

 
“Growing cities will expose more people and property to 
hazards, but growing cities also suggest growing incomes, 
which means people are better able to adapt. A rise in 
vulnerability is not inevitable, if cities are well run.”  
 

The messages are that cities will be larger but 
wealthier, and that wealth enables people to buy 
security. The report does not indicate where the new 
wealth is to come from, but it does offer several 
“common sense” measures, including better weather 
forecasting; provision of land titles to individuals, who 
would thus be encouraged to invest in safer structures; 
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removal of rent controls to give landlords incentives to 
maintain buildings; and reorientation of public spending 
on maintenance tasks such as mending pothole, painting 
bridges and cleaning drains.  

In essence the report calls for more financial 
transfers from the public to private sectors. It has some 
useful ideas for limiting the impact of disasters in the 
context of oil-rich civilisation. After all, who would argue 
against better weather forecasting, or cleaner drains? 
These responses are nowhere near adequate enough, 
though, to mitigate future disasters in a crowded, 
polluted, and thirsty world.  
 A hungry world, too. 
 
 In the UK, Sir Nicholas Stern co-ordinated a review for 
the Treasury on the impact of climate change. The review 
included a discussion paper called ‘What is the 
Economics of Climate Change?’, 3  an unanswerable 
question because we cannot predict the ways in which 
the ecology of the biosphere will change. Any system can 
display “behaviour that is unpredictable from an 
observation of the interactions of its component parts”,4 
because interactions between system components can 
create new or emergent properties that are not 
predictable beforehand. Trying to reduce the complexity 
of climate change to costs in familiar dollars or pounds 
creates an illusion of control, on the lines of ‘if we can 
measure the impacts, then surely we are half way to 
overcoming them…’. But we cannot measure what is 
impossible to forecast.  
 Jonathan Sinclair Wilson, managing director of the 
publishers Earthscan, made some fundamental points in 
his written evidence5 to the Stern Review: 
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“Climate scientists have proposed various ‘safe’ levels of 
concentration [of CO2] that will restrict potential 
temperature rises to no more than 2ºC – at 550ppm,

6
 

500ppm or even a mere 430ppm – but as the whole 
biosphere is involved, in truth very little is known about the 
interrelated and cumulative feedback processes that may 
be triggered at particular levels and temperatures.  
  
“In fact, if the most recent annual increases in CO2 
concentrations represent a trend, the rate of increase is 
accelerating, which itself could be an early sign of positive 
feedback mechanisms reinforcing the warming process. 

  
“This surely raises the question of whether economic 
models are able to capture the significance of climatic 
changes, if those [changes] set limits or constitute threats 
to the conditions for our collective survival.” 

 
 Scientists at the UK Meteorological Office’s ‘Avoiding 
Dangerous Climate Change’ conference in Exeter in 2005 
heard from Dr Malte Meinshausen, then of the Swiss 
Federal Institute of Technology,7 that an atmospheric 
concentration of 400 parts per million of carbon dioxide 
equivalent would be a probable danger threshold. The 
measure ‘carbon dioxide equivalent’ refers to the carbon 
dioxide, plus the other greenhouse gases converted 
mathematically to a carbon dioxide standard. Professor 
Keith Shine, at Reading University, was reported to have 
calculated this figure at 425 parts per million for early 
2006 – already beyond the likely danger threshold.8 
Deutsche Bank Climate Change Advisors put the 2010 
figure at 467 parts per million,9 almost 10% higher. 
 Emissions of greenhouse gases must be zero by 2200, 
warned the UK’s Environment Agency and the Tyndall 
Centre for Climate Change Research. 10  Their report 
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‘Climate Change on the Millennial Timescale’, 11 
predicting likely changes to the year 3000, drew 
attention to the risk of sudden, dramatic climatic shifts 
which could happen long after emissions have stopped:  
 

“Abrupt changes may be triggered many decades before 
they actually occur. Even after emissions have completely 
ceased there is still a legacy from decades past – a ‘sleeping 
giant’ in the climate system.”

12
  

 
 Politicians and corporations, with a few exceptions 
like former US presidential candidate Al Gore, take no 
notice. They may express intentions to force emissions 
cuts, but little happens.  
 Carbon trading is often regarded as a means to reduce 
emissions. Carbon trading allows organisations to sell  
unused portions of their ‘allowances’ of carbon dioxide 
to those whose emissions are greater than their 
allocation, and in the European Union a carbon trading 
scheme for heavy industries began at the start of 2005. 
The scheme had little impact because the allowances 
doled out by the EU, for free, were too large and thus 
many polluters had no need to buy in extra pollution 
permits. Greenhouse gas emissions continued to rise, 
and emissions trading became another arm of the 
unsustainably inflated financial derivatives market. An 
inter-agency report in the USA, published in January 
2011, stated confidently that the US Commodity Futures 
Trading Commission (responsible for the emissions 
‘market’) could rely on its enhanced authority in the Wall 
Street Reform and Consumer Protection Act to regulate 
the carbon derivatives market in an effective manner.13 
That fails to reassure me. As journalist Jeremy Warner 
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put it,14 “the carbon market is based on lack of delivery, 
of an invisible substance, to no one. Since the market 
revolves around creating carbon credits, or finding 
carbon reduction projects whose benefits can then be 
sold to those with a surplus of emissions, it is entirely 
intangible”. This market in invisibles is, he said, “wide 
open to abuse and scams”.  
 In one scam revealed in January 2011, computer 
hackers stole European carbon allowances worth millions 
of Euros from a company in the Czech Republic.15 The 
European Commission suspended all emissions trading 
across the European Union and told every member state 
to avoid similar occurrences in future. If only it were that 
simple! 
 Atmospheric levels just of carbon dioxide were 387.18 
parts per million in October 2010, up from 382.98 in 
October 2008.16 This was an increase of over 1% in two 
years.  
 Deutsche Bank funded a ‘greenhouse gas clock’ in 
New York, to record the weight of greenhouses gases in 
the atmosphere. This whizzed past 3,669,024,026,000 
tonnes at about 3pm on November 20th 2010, the 
numbers on the right of the display spinning with such 
velocity that they were scarcely visible. The weight is 
rising by about two billion tonnes every month, 
equivalent to 800 million more flying elephants, month 
after month. The clock read 3,686,685,445,000 at 
7.20pm on August 23rd 2011, a monthly rise of 1.97 
billion tonnes. Almost five months later, at. 8.25pm on 
January 17th 2012, the clock sped past 
3,694,569,835,000, almost 8 billion tonnes more. 
 Global temperatures will rise by over 2 degrees C, 
Chris West of Oxford University’s Climate Impacts 
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Programme told a climate conference17 at the university 
in September 2009. He reckoned that an average 
temperature rise of 4 degrees C was a real possibility. 
This would not be a uniform rise, but much greater in 
some regions, which would become uninhabitable. Much 
of Brazil, Canada, the USA, Russia and central Europe 
could be 8 degrees warmer, the conference heard from 
Richard Betts, of the Meteorological Office’s Hadley 
Centre. Further impacts of rising emissions, which would 
make the climate far, far more dangerous to humans, 
include the release of carbon from melting permafrost 
and from methane hydrates below ocean surfaces.  
 Shortages of fresh water would worsen and much 
good cropland would become unusable. Sea levels rising 
by 1.2 to 1.9 metres before 2100, suggested by computer 
modelling at the Potsdam Institute for Climate Impact 
Research, would afflict at least 500 million people. The 
rapid ticking of the carbon clock suggests that we will be 
caught still unawares.  
 
 

Hurricanes and melting ice  

Surface seawater at 27 degrees C (80 degrees F) puts 
enough heat energy in the atmosphere to trigger a 
hurricane.18 The hotter the water is, the greater the 
potential energy. Hurricanes start in tropical latitudes, 
where the ocean water is warm. The top 300 metres of 
the world’s oceans warmed about 0.5 degree C between 
1965 and 2005, during which time the destructive power 
of North Atlantic hurricanes doubled. The Mexican 
tourist resort of Cancún suffered from this power in 2005 
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when hurricane Wilma blew its beach – its main 
attraction – completely away.  
 The story develops. October 2010 was the third 
warmest October on record, according to the USA’s 
Goddard Institute for Space Studies. Arctic sea ice in mid-
November 2010 was the least ever recorded, imagery 
from the University of Bremen showed. The Earth does 
not warm evenly, though. There are large variations 
between regions. Over parts of north-east Canada 
temperatures in the first two weeks of November 2010 
were 12 degrees C higher than the average for 1968-
1996, and there were other hot spots around the Arctic. 
There were colder zones too, such as the Arctic Ocean 
between north-east Greenland and Svalbard, and also 
areas where the temperature was the same as the 
average for 1968-1996, like the North Atlantic around 
Iceland.  
 Arctic sea ice is melting, and this has multiple impacts. 
Dr Jeff Masters, meteorological director of the Weather 
Underground blog www.wunderground.com, put it this 
way.19 
 

“The dramatic loss of Arctic sea ice in recent years has 
created a fundamental new change in the atmospheric 
circulation in the Northern Hemisphere that has sped up 
sea ice loss and is affecting fall and winter weather across 
most of the Northern Hemisphere, according to several 
recent studies. Arctic sea ice loss peaks in September and 
October, exposing a large area of open water that heats the 
air above it. This extra heat has helped drive September-
November air temperatures in the Arctic to 1 degree C or 
more above average over about half of the depth of the 
lower atmosphere. This deep layer of warm air has grown 
less dense and expanded, pushing the top of the 

http://www.wunderground.com/
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troposphere (the lower atmosphere) higher. The result has 
been a decrease in the pressure gradient (the difference in 
pressure) between the North Pole and mid latitudes. With 
not as much difference in pressure to try and equalize, the 
jet stream has slowed down in the Arctic, creating a major 
change in the atmospheric circulation for the Northern 
Hemisphere.” 

 
 The previous atmospheric pattern, the North Atlantic 
Oscillation, was present at times but shared the Arctic 
region with a new pattern, the Arctic Dipole. The Dipole 
has high pressure over the North American Arctic and 
low pressure over the Eurasian Arctic, resulting in winds 
blowing from south to north, bringing more heat into the 
Arctic, a positive feedback further speeding the 
disappearance of ice.   
 The pallor of ice reflects solar radiation back out of 
the atmosphere, in so far as the rapidly thickening 
blanket of carbon dioxide and other greenhouse gases 
permits. Dark ocean, in contrast, absorbs radiation, thus 
quickening the warming process, and accelerating the 
rise in sea level. During the 20th century, sea levels rose 
between 4.4 and 8.8 inches, 20  and the rise was 
concentrated in the latter years of the century. 
Paradoxically, warmer oceans might make the British 
Isles colder. The rush of cold fresh water from melting 
glaciers changes the existing pattern of ocean currents. 
In the North Atlantic, that means a dilution of the Gulf 
Stream that warms the UK and Ireland. The strength of 
North Atlantic currents decreased by around 30% 
between 1992 and 2004, according to research published 
in the journal Nature21 in 2005. Measuring Atlantic water 
flows at 25 degrees North had been done for only 50 
years, and so there was not a longer-term historical 
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context in which to assess the findings, but they did 
appear to herald a certain chill. Perhaps the British 
climate would become more like that of Newfoundland 
and Labrador in Canada, at roughly the same latitudes, 
between 50 and 60 degrees North. January in Labrador 
has day temperatures around –10 to –15 degrees C (14 
to 5 degrees F). The summer is short, and in July the 
temperature at the coast may reach 10 degrees C (50 
degrees F), up to 15 degrees (59 degrees F) inland. Over 
most of Labrador, half of the 800 millimetres (31 to 32 
inches) of precipitation falls as snow. The whole province 
of Newfoundland and Labrador covers 156,483 square 
miles but only 513,000 people live there, just nine per 
square mile. The harsh climate deters settlement.  
 We do not know how much the Gulf Stream will cool. 
Data collected in the late ‘00s appeared inconclusive, 
perhaps echoing the competition between the 
incumbent North Atlantic Oscillation and the related 
Arctic Oscillation, and the emergent Arctic Dipole. We do 
not know the extent to which a cooling Gulf Stream 
would be offset by higher air temperatures resulting 
from greenhouse gases, or how these imponderables 
would affect farming, but the fast rate of climate change 
shows that we must be prepared to make rapid and 
drastic adjustments in our economies and lifestyles.  
 
 

Deserts and water shortages  

Since the end of the last Ice Age some 10,000 to 12,000 
years ago, goats and other domesticated livestock have 
destroyed vegetation, leading to erosion, soil infertility, 
and the expansion of deserts. 
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 Worldwide, agriculture consumes about 70% of all the 
water that is extracted from rivers or siphoned from 
aquifers. 
 After agriculture, power generation is the next biggest 
user of water: each kilowatt hour (kWh) needs 25 gallons 
of water, mainly for cooling. Future demand for water is 
set to rise in line with population growth, but current 
extraction rates are already far too high, raising the 
spectre of diminishing supplies. A third of the land on 
Earth is desert, and the amount expands every year. The 
reasons are many and complex but include both human-
induced climate change and excessive water abstraction. 
Settlements in arid areas require water to be pumped up 
from aquifers, depleting them and hastening water 
shortages.  
  

The Murray-Darling in Australia 
Australia’s Murray-Darling river system, draining 400,000 
square miles of New South Wales, Victoria and South 
Australia, ran low in 2005, 60% lower than in the recent 
past. Decades of irrigation followed by drought had made 
soils saline, less fertile year on year. The Murray-Darling 
region suffered different problems in 2010, torrential 
rains that damaged crops and washed away soil. 
Perplexed farmers became angry when the government 
issued plans to cut by 30% the amount of water that may 
be drawn from the rivers for crops and livestock. There 
are farmers who regard global warming as a myth, on the 
grounds that if weather forecasters cannot predict one or 
two days ahead accurately, how can they possibly know 
what the climate will be like in 10, 20 or 30 years? Yet the 
farmers of the Murray Darling region already experience 
water shortages separated by occasional and 
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catastrophic water gluts, and soils that are becoming 
exhausted. Professor Barry Brook, an environmental 
scientist at the University of Adelaide, commented on 
the BraveNewClimate website,22 “…concern over global 
warming has cooled precisely as its impacts in the 
Murray Darling Basin conspire with greed and stupidity 
to cause a problem that will be evident in foreclosures, 
suicide and despair in coming years”. 
 
  

The Amu Darya in Central Asia 
In Central Asia the Amu Darya river flows into the Aral 
Sea no longer, but peters out in the Kyzyl Kum desert of 
Uzbekistan, which merges with Turkmenistan’s Kara Kum 
desert to the west, creating a harsh environment. The 
Aral Sea, deprived of the water of the Amu Darya, is 
disappearing. This former inland sea, about as big as 
Ireland in an atlas published in 1962, shrank to half that 
size by 1992. “Freshwater flow into the Aral Sea is about 
25 percent that of the 1960s,” said the National 
Geographic Association’s Orbit, a book of photographs of 
the Earth taken from space. “The area of the Aral Sea has 
shrunk by nearly 50 per cent, and its salinity has 
increased four times,” continued the report.23 Loose salts 
left as the water receded, mixed with pesticides and 
fertilisers from formerly irrigated farmland growing 
cotton, form a “toxic dust” that makes people ill with 
lung cancer, intestinal illnesses and respiratory problems. 
The dust deposits are visible from space. 
 By 2010, the Aral Sea had reduced to three lakes, 
covering only a quarter to a third of its size in the 1960s. 
This loss of fresh water is a disaster for humans, 
agriculture and ecosystems. 
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The Three Gorges Dam in China 
Since the millennium more governments and local 
authorities have been considering desalination as an 
answer to shortages of fresh water. In China, which faces 
severe, worsening water deficits, the country’s largest 
desalination plant, Tianjin in northern China, was at the 
testing stage in 2010, in preparation for the planned full 
operation in 2012.24 China’s Global Times reported in 
November 2010 that Beijing’s water consumption in 
2009 was 3.55 billion cubic metres, but the city’s 
continuing supply was just 2.18 billion cubic metres. 
Desperate scrabbling for more water includes collecting 
and melting snow, which in that region generally 
accumulates in depths of less than half an inch. Myriad 
water engineering projects – reservoirs, canals, 
aqueducts – are expensive to construct and maintain. 
Falling water tables hasten the conversion of farmland 
into desert. Around Beijing the water table is reported to 
have been falling about five feet every year.25  
 The Three Gorges Dam in Hubei province, on the 
Chang Jiang (Yangtze Kiang) river, is down-river from the 
industrial city of Chongqing. The dam, the largest in the 
world, is 181 metres – 588 feet – high. Yet the prize of 
electricity comes at an unknown, possibly catastrophic 
cost. The weight of the deep water stretching for 370 
miles could increase seismic shudders, even major 
earthquakes. Sediment could accumulate, blocking sluice 
gates, leading eventually to dam failure. Sedimentation 
could also increase the risk of flooding upstream from 
the dam. The man-made sea covers polluted industrial 
sites (as well as beautiful landscapes) and pollutants and 
rubbish entering from upstream will accumulate in the 
waters.  
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 The lake behind the dam covers 365 towns and fertile 
farmland. About 1.2 million people were relocated, often 
to strange and uncongenial surroundings. The main 
purpose of the dam is for electricity generation, to power 
China’s booming manufacturing (and resource depleting) 
industries. 
 The dams are not enough. Ground water pumps are 
not enough. China’s decision to turn to desalination 
shows that it is running out of options, because 
desalination is the most expensive, most energy-
inefficient way to make ‘fresh’ water. For China, home to 
one person in every five on the planet, water supplies are 
insufficient to permit reliable food self-sufficiency. In 
2010, for example, China imported a million tons of 
maize from the USA, according to Momagri (Mouvement 
pour une Organisation Mondiale de l’Agriculture). 
 Momagri reported in December 2010 that China 
prevents exports when supplies are short at home; 
invests in a huge agricultural research programme in 
which genetic modification has a central place; and 
grows food on 5.4 million acres outside China, in 
countries including Argentina, the Philippines, 
Kazakhstan and Russia. Crop yields within China could fall 
by 14% to 23% between 2010 and 2050, predicted Lin 
Erda26 of the Chinese Academy of Agricultural Sciences, 
because of both lack of water and land loss resulting 
from urbanisation. The population is growing by some 12 
million a year, creating a double squeeze.  Environmental 
degradation in China prompted American geography 
professor Joshua Muldavin, of Sarah Lawrence College, to 
say: 
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“China’s fabulous growth since the 1980s was achieved 
through environmental destruction and social and 
economic polarisation which now threaten its 
continuation.”

27
  

 
He added that emerging rural unrest is a challenge to the 
legitimacy of China’s rapid economic growth.28  
 Water depletion and the expansion of deserts are, 
generally, not as immediately catastrophic for local 
populations as floods, fires or earthquakes, but are 
deadly over time.  
 As for floods and fires, these too are unruly children 
of climate change. Each year in the early 2000s, refugees 
from global environmental disasters29 numbered up to 10 
million. While some could return within weeks to try and 
rebuild their lives, many faced months or years in tented 
camps. Rising sea levels are a huge threat to people and 
food. More than 100 million people live on land below 
sea level, and much of this land is farmed intensively. We 
have only to think of the polders of the Netherlands, and 
of the myth of the boy who prevented seawater from 
surging through the protective dyke by using his thumb 
as a breach stopper. 
 How will this story develop in our era of rising seas? 
 
 

Climate, oil, religion and politics  

Our understandings of ‘climate’ are filtered through our 
individual knowledge, beliefs and opinions, but all of 
these are often heavily influenced by persuaders with 
firm agendas of their own. Climate deniers, the Big Oil 
lobby, literal believers in religious texts, and some 
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funded politicians, have their own reasons for rejecting 
scientific evidence of climate change.  
 In the years around the millennium in the USA, an 
alliance of fundamental Christians and international 
energy corporations had the ear of Republican opinion 
formers including advisers to President George W Bush. I 
came across a paper called ‘Environmental effects of 
increased atmospheric carbon dioxide’ by Arthur R 
Robinson, Sallie L Baliunas, Willie Soon and Zachary W 
Robinson,30 writing for the Oregon Institute of Science 
and Medicine, and the George C Marshall Institute, 
Washington, published in January 1998.31 The paper’s 
premise was that increased concentrations of carbon 
dioxide are good because they promote abundant plant 
growth, thus increasing food supply: 
 

“Greenhouse gases cause plant life, and the animal life that 
depends on it, to thrive. What mankind is doing is liberating 
carbon from beneath the Earth’s surface and putting it into 
the atmosphere, where it is available for conversion into 
living organisms.” 

 
 The authors rejected a link between greenhouse 
gases and rising surface air temperatures, arguing that 
temperature changes are the result of fluctuations in 
solar activity. They said, reassuringly, 
 

 “We… need not worry about environmental calamities, 
even if the current long-term natural warming trend 
continues. The Earth has been much warmer during the 
past 3000 years without catastrophic effects. Warmer 
weather extends growing seasons and generally improves 
the habitability of colder regions.” 
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 According to their vision,  
 

“As coal, oil and natural /gas are used to feed and lift from 
poverty vast numbers of people across the globe, more CO2 
will be released into the atmosphere. This will help to 
maintain and improve the health, longevity, prosperity and 
productivity of all people.”  

  
 The simplicity of this vision, the absence of references 
to any other consequences of rising CO2 concentrations – 
possibilities such as flooding of low-lying prime farmland 
as a result of thermal expansion of the oceans, and 
changes in oceans’ thermohaline 32  circulation, for 
example in the Gulf Stream current that warms the sea, 
and thus the climate, of maritime north-west Europe – 
made me wonder about the Oregon Institute of Science 
and Medicine and the George C Marshall Institute. 
 General George C Marshall (1880 to 1959) was Chief 
of Staff of the US military during World War 2, when he 
supported the development of nuclear weaponry. From 
1947 to 1949 he was of State, and he was the moving 
force behind the plan to reconstruct war-ravaged 
Europe, the programme known ever since as the 
Marshall Plan. The institute that bears his name was 
founded in Washington DC in 1984, and is funded by 
donors, ExxonMobil prominent among them. The 
institute’s work centres on issues it sees as vital to 
national defence, such as the Strategic Defence Initiative 
or ‘Star Wars’, to control the space surrounding the 
Earth. Speakers representing the institute include several 
from the arms industry and retired senior officers from 
the military. Matthew Crawford, who was executive 
director of the institute for five months in 2001, said 
later33  that the job felt illiberal, as he had to come up 
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with “the best arguments money could buy”, which 
meant that the tie he wore “started to feel like the mark 
of a slave”.   
 The Oregon Institute of Science and Medicine is an 
independent centre supported by donations and 
commercial earnings. Ventures include the ‘Robinson 
Curriculum’,34 in which the King James Bible and the 1911 
– yes, 1911 – edition of Encyclopaedia Britannica are 
prominent. The curriculum is for Christian home 
educators and their children: the institute reckons that 
home educators are “partially isolating their children 
from the social and religious decay that is pervasive in 
American public schools”. ‘Classics’ dominate the reading 
lists: Adam Smith’s The Wealth of Nations, several 
volumes on 19th century American history – The Life of 
Stonewall Jackson, The Rise and Fall of the Confederate 
Government, Lincoln’s Speeches and Letters, and more. 
Fascinating books maybe, but they illustrate the pre-
1914 emphasis of the curriculum.  
 Dr Arthur Robinson, known as Art, founded the 
Oregon Institute of Science and Medicine after moving to 
the state in 1980. Until 1978 he was scientific director of 
the Linus Pauling Institute, but disagreed with Pauling’s 
certainty that vitamin C is an important anti-cancer 
agent. The disagreement became acrimonious and led to 
litigation, which secured Robinson a settlement that 
enabled him to start an independent life. His institute 
publishes the Robinson curriculum, and a “pro-science, 
pro-technology, pro-free enterprise” 35  monthly 
newsletter, Access to Energy. The institute’s other 
concerns include the advancement of nuclear power and 
nuclear weaponry, and civil defence with the objective of 
surviving a nuclear attack.  
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 Independent scientists are indispensable. James 
Lovelock, who developed Gaia theory, is an independent 
scientist. Albert Einstein was a patent clerk when he 
wrote papers that revolutionised physics. Gregor 
Mendel, so important to the science of genetics, was a 
monk. Even Isaac Newton was at home, not at 
Cambridge University, when he worked out the principles 
of differential calculus. Independence is not a problem. In 
the case of the links between the George C Marshall 
Institute and the Oregon Institute of Science and 
Medicine, though, it is difficult not to draw attention to 
the collaboration between oil, nuclear deterrence, and 
fundamental Christianity.  
 Hard evidence on its own often fails to sway political 
leaders who, like most people, tend to favour data that 
backs up their existing opinions. Policymakers in the USA 
paid little attention to research coming out of the 
government’s own laboratories. The Geophysical Fluid 
Dynamics Laboratory (GFDL), based at Princeton 
University in New Jersey, is part of the National Oceanic 
and Atmospheric Administration within the US 
Department of Commerce. Yet the results of its climate 
change modelling were startlingly different from the 
Bush administration’s assumptions. A paper in 2004 
titled ‘Climate impact of quadrupling CO2: an overview of 
GFDL climate model results’36 suggested that doubling 
CO2 levels in the atmosphere would result in a major 
disappearance of sea ice. Thermally driven rise in sea 
levels would probably continue for centuries after the 
atmospheric CO2 stopped rising. If current CO2 
concentrations quadrupled, sea levels around the world 
would rise by a foot after 100 years, nearly six feet after 
500 years, due to thermal expansion alone. Melting of 
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continental ice sheets would multiply this many times. 
Disappearance of the Greenland ice sheet could cause a 
23 feet rise in sea level, and disappearance of 
Antarctica’s ice sheet, over 235 feet. The USA would 
suffer. More than half of Florida would sink below the 
waters if sea levels rose 26 feet, so would the whole 
Mississippi delta, and the eastern seaboard.  
 The GFDL research also drew attention to the decline 
of thermohaline circulations such as the Gulf Stream. At a 
quadrupling of CO2 the Gulf Stream would disappear. At 
a doubling of CO2 the current would probably weaken to 
less than half its present strength, and then recover, but 
only after several centuries. Summer drying in mid 
latitudes would be another probable catastrophe. With a 
doubling of CO2 most of the central states in the USA 
could experience a 30% to 40% drop in soil moisture 
between June and August. At quadruple concentrations, 
the decline in soil moisture could exceed 50% over huge 
swathes of the USA. Greater incidence of high humidity 
would increase the discomfort of higher temperatures 
for people and animals.  
 The GFDL’s forecasting work focuses on the USA, but 
the computer models indicate that the repercussions 
would be felt all over the world. There would be less land 
on which to produce food, and much of it would be very 
dry in summer. There would be less land on which to live. 
People would be uncomfortable in the heat, and would 
often feel that they were living in a greenhouse. The 
laboratory’s work has been carried out on behalf of the 
US government, but the findings were not accepted by 
the Bush administration, which preferred listening to Art 
in Oregon. 
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 In California, another US government laboratory 
issued similarly stark warnings. The Lawrence Livermore 
National Laboratory, in Livermore, operated by the 
University of California for the Department of Energy’s 
National Nuclear Security Administration, predicted that 
Earth would warm by 8 degrees C, 14.5 degrees F, by 
2300 unless carbon dioxide emissions were slashed 
immediately.37 Atmospheric carbon dioxide would nearly 
quadruple from 380 parts per million to over 1,420 parts 
per million. The Arctic could suffer temperature rises of 
over 20 degrees C, and the sea ice would disappear. 
Eventually, around 80% of the carbon dioxide would be 
taken up by sea water, making it much more acidic and 
harmful to marine life. The oceans, which would cover 
more of the Earth than they do now, because of the 
melting ice pouring in to them, could become hostile to 
aquatic life.   
 This Lawrence Livermore research used a coupled 
climate cycle and carbon cycle model. Models are simpler 
than the realities they try to represent, so the future they 
indicate is very unlikely to be completely accurate. Yet 
there are so many warnings like these from the GFDL and 
the Lawrence Livermore, including predictions from 
Professor Sir David King, the UK government’s former 
chief scientific adviser, that surely only a committed faith 
in an alternative future would lead policy makers to 
ignore the forecasts.  
 Media around the world carry reports of strange 
changes to the climate. The Arctic shores of Alaska are 
ice-free for longer each year. Glaciers on land are in 
retreat. The Independent reported in October 200538 that 
spruce bark beetle was spreading, destroying more trees, 
and that thawing permafrost was causing buildings and 
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roads on the surface to collapse. Soil temperatures over 
parts of Alaska rose by 3 degrees C in 30 years, according 
to The Independent’s report. Huge expanses of 
permafrost in Alaska have warmed to as much as –1 
degree Centigrade. Warming in northern Canada and 
Siberia would also thaw colossal areas of permafrost. 
Once permafrost is above freezing point, it melts, 
releasing methane and carbon dioxide from the formerly 
frozen organic material below the surface. The gases add 
to global warming and thus speed up the thawing 
process.   
 Faith does provide the answers for fundamental 
Christians. If you believe that the universe was created 
intentionally, and for the benefit of mankind, then you 
may accept that all will be well, because God will make it 
so. The schism between religion and science, far from 
healing, gapes ever wider, and exerts a huge influence on 
policy decisions that affect us all.  
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Chapter 5 

Dissecting the 

Energy Options  

Hydrogen hazards 

With new forms of energy, we can carry on just the 
same….so the optimists would have us believe. On a 
closer look, these hopes seem hollow. Take the 
‘hydrogen economy’, often offered as a future panacea. 
The tiny Norwegian island of Utsira, a speck just six 
kilometres square in the North Sea and home to 235 
people, does have a hydrogen economy – in fact a wind 
economy supported by hydrogen. When there is surplus 
wind energy, the excess is used to generate hydrogen by 
electrolysis.1 A hydrogen engine and a fuel cell convert 
the hydrogen back to electricity when there is no wind. 
But Utsira is a windy place, and the power generated is 
for local use. The hydrogen does not have to travel far. A 
hydrogen-and-wind economy is suited to islands and 
other self-contained windy locations, and is developing in 
the Faroe Islands, the Hebrides and the Shetlands. The 
Shetland island of Unst is home to Pure Energy, which 
describes itself as having the only research and 
development facility for renewable hydrogen in the 
whole UK.  
 Hydrogen is clean in use but also diffuse, leaky and 
inefficient.  Fossil fuels – coal, oil, natural gas -- are the 
feedstock for the great majority of hydrogen 
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manufacture. Hydrogen is bulky to store2 -- three times 
bulkier than natural gas for the same amount of energy 
delivered -- and also bulky to transport. Hydrogen 
accelerates the cracking (and thus replacement) of steel 
transport pipes. Leaking hydrogen could form free 
radicals3 under the influence of ultra violet radiation in 
the stratosphere. These free radicals could be catalysts 
for further depletion of ozone, which protects life on 
Earth from harmful ultra violet radiation. About half of 
manufactured hydrogen is destined for ammonia, a step 
in the production of fertiliser. The fertiliser boosts crop 
yields artificially, enabling farmers to deplete soil fertility 
without immediately experiencing lower yields. Much of 
the rest of the manufactured hydrogen is used for 
hydrocracking4, converting heavy petroleum into lighter 
products suitable as fuels, thus accelerating global 
warming by adding to carbon dioxide emissions.  
 It seemed for a while that the USA’s Department of 
Energy was going to invest more than nominally in 
hydrogen fuel cell technology, but the allocated funding 
was slashed by about 60% in 2010, to $70 million.   
 
 

Nuclear questions 

If we accept that hydrogen cannot replace oil, what 
about the nuclear option? Even James Lovelock, the 
scientist who developed Gaia theory of the Earth as a 
complex living system, has decided, reluctantly, that 
there is now no alternative to nuclear power.5 

Nuclear energy returned to the political agenda in the 
UK in 2005, when the then-Prime Minister Tony Blair 
refused to rule out a new generation of nuclear power 
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stations to replace the ageing stations that were nearing 
the end of their life. At that point, nearly a quarter of 
electricity came from nuclear plants, around a third from 
coal-burning power stations, and well over a third from 
power plants burning natural gas. The balance of UK-
generated power, about 7%, was from all other energy 
forms including oil. The nuclear plants, without which the 
UK would inevitably suffer electricity blackouts, included 
19 operating reactors in 2009, generating 18% of the 
UK’s electricity consumption of 371 billion kWh. All but 
one of these reactors are due to be closed down by 2023.  

The Sustainable Development Commission,6 set up in 
2000 by the Blair government of 1997-2001, and given a 
higher profile and more resources in 2006, was axed by 
the Conservative-Liberal Democrat Coalition government 
in 2010 and closed on March 31st 2011. The commission 
considered the pros and cons of a new generation of 
nuclear power stations and in 2006 issued a position 
paper, The Role of Nuclear Power in a Low Carbon 
Economy, which came down against the nuclear option.  
 
 “The conclusion from the analysis was that the UK 

could meet our CO2 reduction targets and energy 
needs without nuclear power, using a combination of 
demand reduction, renewables, and more efficient 
use of fossil fuels combined with carbon capture and 
storage technologies.”

7
  

 
The commission had grave doubts about the safety of 

decommissioning nuclear power stations and storing 
waste, and about the ethics of imposing responsibilities 
for nuclear waste management on future generations. 
Members reckoned that a nuclear power programme 
“could divert public funding away from more sustainable 
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technologies that will be needed regardless, hampering 
other long-term efforts to move to a low carbon 
economy with diverse energy sources”. The paper also 
made the point that “*i+f the UK cannot meet its climate 
change commitments without nuclear power, then under 
the terms of the Framework Convention on Climate 
Change, we cannot deny others the same technology”. 
Instead, says the commission, it would be preferable to 
use decentralised, small-scale energy generating 
technologies.  

The “majority view” of the 16-strong commission, 
chaired by Jonathon Porritt and composed mainly of 
environmental and sustainability professionals, was that 
“there is no justification for bringing forward plans for a 
new nuclear power programme, at this time, and that 
any such proposal would be incompatible with the 
Government’s own Sustainable Development Strategy”. 
Careful not to box the government right into a corner, a 
majority of commission members also recommended 
that government should “continue to assess the potential 
contribution of new nuclear technologies for the future, 
as well as pursuing answers to our nuclear waste 
problems as actively as possible”. This diluted the 
message somewhat, but even so the Labour government 
of the time did its best to forget about the report and its 
main recommendations.  

That government’s own energy review,8 published in 
July 2006, advocated a new generation of nuclear power 
stations for the UK. Individuals would lose the right to 
object to a new nuclear plant on principle, and would be 
able to comment only on the suitability or otherwise of 
the proposed site. The same loss of rights to object 
would also apply to proposals for wind farms. The 
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Infrastructure Planning Commission was to have been 
responsible for deciding on major planning projects like 
power stations, but in 2010 the incoming Coalition 
government opted to abolish it and to retain ministers’ 
power to decide on planning issues of national 
importance.  

The official British government line on paying for 
nuclear power plants remains a determination that the 
private sector must pay to build, operate and 
decommission them, but this is not quite the reality. The 
Nuclear Decommissioning Authority is funding the clean-
up and storage of the UK’s old reactors, and in 2011-12 
has a budget of £2.9 billion, £2.0 billion of which comes 
from government. In the USA typical decommissioning 
costs per reactor, after a productive life of about 30 
years, exceed £200 million. These sums highlight the 
huge problem with nuclear power generation, the 
necessity of managing the residue in perpetuity, no 
matter what it costs.  

By 2010 governments were in a quandary that had 
more to do with fossil-fuel depletion than with climate 
change: they needed, somehow, to keep the lights on, 
even at the risk of future catastrophic pollution. 
Thoughts turned to ways of increasing private 
investment in nuclear power, and to the use of a high 
carbon price to discourage investment in high-emission 
energy and to encourage investment in renewables and 
nuclear power. The Treasury and Her Majesty’s Revenue 
& Customs (HMRC) outlined government thinking in their 
December 2010 consultation document, Carbon price 
floor: support and certainty for low-carbon investment, 
which proposed setting ‘carbon price support rates’ for 
levies on all fossil fuels, at a sufficiently high level to 



Chapter 5 – Dissecting the Energy Options 

103 

 

persuade the fuel and power industries and energy users 
to switch to renewables and nuclear. The document 
suggests that this could be done without substantial 
price rises. In fact, it proposes that the average annual 
household electricity bill would have risen by between £3 
and £23 a year by 2020 but in 2030 would be between 
£20 and £48 lower than in 2009, at constant prices, 
because a plentiful supply of ‘clean’ electricity would 
push prices down. This forecast has echoes of the early, 
unfulfilled claims made for nuclear power, that it would 
be too cheap to meter. The calculations made by the 
Treasury and by HMRC omitted the permanent 
maintenance and storage obligations resulting from 
nuclear power, and the potentially lethal consequences 
of accidents and of aggressive uses of uranium to 
threaten, maim and kill. 
 
 

Depleting uranium 

Uranium dominates man because it has to be used and 
stored in accordance with complicated and demanding 
technologies, for thousands of years into an unknowable 
future. At present we cannot have commercial nuclear 
power without uranium.  

The nuclear fission technology on which nuclear 
power generation currently depends is based around the 
heavy, unstable nucleus of uranium. When energy is 
added to this nucleus, it becomes more unstable and 
splits into two smaller nuclei as a result of electrostatic 
repulsion created by the large number of positively 
charged protons contained in a heavy nucleus. The 
process starts a fission chain reaction, which is too 
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dangerous to initiate unless special neutron-absorbing 
fuel rods are used in reactors.  

The feedstock for commercial nuclear power 
generation is isotope uranium-235,9 which accounts for 
only about 0.7% of all available uranium. While uranium 
is a plentiful element, it is generally found in such low 
concentrations that extraction would be unworkable or 
uneconomic. The largest extractable reserves are in 
Australia and Kazakhstan, which have approximately 
1.673 million and 651,000 tonnes respectively of the 
world total of 5.404 million tonnes that are economically 
extractable at a price of about US$130 per kilogram.10 
Annual world usage of about 68,000 tonnes suggests that 
at existing consumption rates, there is enough uranium 
for about 80 years. The World Nuclear Association is 
confident that new finds and new technologies will 
ensure a continuous supply indefinitely into the future. 
There will probably be sufficient uranium to power 
reactors for a century or more, but at the cost of future 
aeons of radioactive danger.11 

If oil scarcity gave a boost to nuclear power, the 
uranium would disappear even faster. Uranium mining 
causes major environmental damage, including the 
release of the gas radon-222, and leakage of radioactivity 
and toxic metals into water supplies. The mined uranium 
has to be enriched before it is useful as reactor fuel. 
Enrichment of raw uranium, called ‘yellowcake’, is 
carried out at plants in the USA, Russia, Japan, France 
and the UK. This means, of course, that the yellowcake 
has to be transported huge distances, and the enriched 
fuel has to be transported on to the reactor sites.  

Uranium can be enriched by any of several 
techniques, to different concentrations according to the 
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demands of specific reactor types. All large-scale 
processing has successive identical stages, or cascades, 
progressively increasing the concentration of uranium-
235. At each stage, the tailings are returned to the 
previous stage for further processing. Enrichment 
techniques include thermal diffusion, gaseous diffusion, 
gas centrifuges and Zippe centrifuges. Thermal diffusion 
requires heat to diffuse lighter uranium-235 molecules 
towards a hot surface, while heavier uranium-238 
molecules diffuse towards a cold surface. In gaseous 
diffusion the radioactive gas, uranium hexafluoride, is 
forced through semi-permeable membranes. This 
achieves a slight separation between the uranium-235 
and uranium-238 molecules, and is regarded as an ‘old 
technology’ method.  

The gas centrifuge technique uses a large number of 
rotating cylinders in series and parallel formations. The 
heavier uranium-238 molecules travel to the outside of 
the cylinders, and the lighter uranium-235 molecules 
cluster in the centre. Centrifuges use less energy than gas 
diffusion. A variant called the Zippe centrifuge requires 
heat at the bottom of rotating cylinders, creating 
currents that move the lighter uranium-235 molecules up 
the cylinder to be collected by scoops, while the heavier 
uranium is collected at the bottom, to move on to the 
next cylinder in the series. Pakistan has used Zippe 
technology in its nuclear weapons programme. Iran and 
North Korea also use the technique.  

Aerodynamic enrichment processes achieve diffusion 
driven by pressure gradients – like a centrifuge, but not 
rotating. Solid uranium hexafluoride is diluted with 
hydrogen or helium as a carrier gas, to improve the 
efficiency of the technique, but aerodynamic processes 
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tend to consume a lot of energy, and the removal of 
waste heat is a problem. The Uranium Enrichment 
Corporation of South Africa and Industrias Nucleares do 
Brasil use aerodynamic processes, albeit different forms.  

Electromagnetic isotope separation, by which the 
metallic uranium is vaporised and then ionised to 
positively charged ions, accelerated, and deflected by 
magnetic fields to collection nodes, requires mass 
spectrometers called calutrons. A calutron was used to 
make the nuclear bomb dropped on Hiroshima.  

Laser processes have generated excitement in the 
nuclear industry. Two examples are AVLIS, Atomic Vapor 
Laser Isotope Separation, which ionises uranium-235 
atoms and no others, and MLIS, Molecular Laser Isotope 
Separation. MLIS requires an infrared laser to be directed 
at uranium hexafluoride gas, targeting molecules that 
contain a uranium-235 atom. Another laser isolates a 
fluorine atom, leaving uranium pentafluoride which 
precipitates out of the gas.  

Chemical techniques include CHEMEX, developed in 
France and reliant on the different propensities of 
uranium-235 and -238 to change valency in oxidation and 
reduction. In Japan, the Asahi Chemical Company 
developed an ion-exchange process to enrich uranium.  

Plasma separation, based on plasma physics and using 
superconducting magnets, is yet another technique for 
uranium enrichment.12 

The intense competition to develop more efficient 
enrichment processes has in the past been due to 
nations’ desires to make nuclear weapons as much as to 
concerns about a collapse in energy supply. The residue 
of the enrichment process, mainly uranium-238 – called 
depleted uranium – often finds its way into military 
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hands, for use as (exceptionally toxic) ammunition, 
whether the original process was for ‘peaceful’ or 
military purposes. Even ‘peaceful’ nuclear power is 
aggressive because of the huge toxicity burden it 
imposes on future generations.  

After enriched uranium fuel has been used up, it is 
dissolved in nitric acid to extract the plutonium created 
during the burning process. This reprocessing is a 
dangerous undertaking. The great majority of 
commercial reprocessing is carried out in France, by 
state-controlled Areva, formerly Cogema, at Cap de la 
Hague on the Cotentin peninsula (near the Channel 
Islands). Most of the rest is reprocessed at Sellafield, in 
Cumbria, England.  

Savannah River, South Carolina, in the USA, is the site 
for a plant that might process mixed oxides of plutonium 
and uranium (MOX) into reactor fuel. The plutonium 
would come from the US military. Construction began 
late in 2005, but in May 2006 the House of 
Representatives voted against funding the venture. In 
August the following year, construction resumed. Work is 
due to finish in 2014, and operations to begin in 2016 
and continue until 2035-2038. The process would result 
in only a small reduction in the amount of residual 
plutonium, and using the mixed oxides to fuel nuclear 
reactors could reduce the stability of reactor cores, thus 
increasing the costs of reactor maintenance.  

The processes of uranium mining and milling, its 
enrichment and conversion into fuel rods, and 
reprocessing, are energy intensive. The release of carbon 
dioxide into the atmosphere is another harmful by-
product of the nuclear energy chain.  The treatment of 
radioactive waste, and transport to a dumping ground, 
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also consume energy and emit greenhouse gases. 
Nuclear power requires a great deal of transport 
powered by fossil fuels.  

Nuclear fission technology has advanced substantially 
since the early days, but it is not ‘safe’ and its dangers 
are incredibly long lasting. The most persistent of the 15 
isotopes of plutonium, plutonium-239, has a half-life of 
24,360 years. We cannot be sure that future generations 
will have the technology, or the resources, to monitor 
and contain nuclear waste. We are bequeathing them a 
deadly legacy.  

Power distribution is another problematic factor that 
is too often taken for granted. Nuclear power stations 
are so expensive to construct that they can never be 
spread across the globe in local, environment-friendly 
networks. Nuclear plants have to ‘plug in’ to long-
distance power transportation lines. Unless there is an 
assiduously maintained power grid, electricity generated 
from nuclear reaction has nowhere to go. The 
dependence of nuclear power on highly complex 
infrastructure systems is a major drawback that is not 
widely debated in public media. Nuclear power is 
monolithic and enslaving. Reactors have to be monitored 
constantly, and warning signals acted on immediately 
and correctly. To cope with these constraints, workers 
must be expert and management must be watertight.  

The history of nuclear technology does not bode well 
for its future. Fast breeder reactors13 (FBRs) use mixed 
oxide fuel of up to 20% plutonium dioxide and at least 
80% uranium dioxide, which comes from reprocessed 
civil plutonium or dismantled nuclear weapons. 
Dounreay in northern Scotland had two fast breeder 
reactors: a test reactor, Dounreay Fast, which operated 
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from 1959 to 1977, and Dounreay Prototype Fast, in use 
from 1975 to 1994. Thus each reactor was producing 
electricity for only a few years, considerably fewer years 
than the ‘expected’ life of a nuclear reactor, which is 30 
to 60 years, depending on the particular technology and 
the optimism of the commissioning body. There were 
problems with the liquid sodium cooling system at 
Dounreay, which hastened closure. Yet the dismantling 
of Dounreay will take until about 2095 – over 100 years, 
compared with just 35 years of electricity from the two 
reactors. Environmental problems include nuclear fuel 
particles found on the sea bed, radiated and chemically 
contaminated land, 900 tonnes of radioactive sodium in a 
total of 1,500 tonnes of sodium, groundwater 
contamination, and nuclear waste in a shaft that within 
300 years is likely to be threatened by coastal erosion.  

The USA’s first commercial fast breeder reactor, the 
Enrico Fermi at Lagoona Beach, Michigan, closed when 
the process was compromised by loose zirconium. The 
Superphénix FBR plant on the Rhône, in France near the 
Swiss border, using liquid sodium for cooling and heat 
transfer, ran just from 1984 to 1997, when it closed as a 
result of high costs and risky incidents. In December 
1995, the Monju FBR reactor in Japan was shut down 
after a sodium leak.  

The most notorious nuclear accident up to 2011 was 
Chernobyl, on April 26th 1986. Chernobyl, then in the 
USSR, now Ukraine, was a plant using RBMK-1000 
reactors, of water-cooled design and built only in the 
USSR. Steam in reactor no.4 exploded, causing a fire that 
triggered more explosions, resulting in meltdown. 
 At Three Mile Island in Pennsylvania a pressurised 
water reactor14 (PWR) suffered a partial meltdown of the 
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core on March 28th 1979, and stirred anti-nuclear 
protest. 
 Pressurised water reactors sound fairly ‘clean’, in 
that steam is transferred by heat exchanger to a 
secondary coolant, which reduces it to a temperature at 
which it is safe to generate electricity or propel a nuclear-
powered boat. In the early years of the 21st century, 
more than 230 PWRs were in use, worldwide, for power 
generation, and several hundred nuclear-powered 
vessels – typically large submarines – patrolled the 
world’s oceans. But PWRs need uranium as fuel, and 
radioactive decay continues to generate large amounts 
of heat after the fission reaction has stopped, with the 
risk of reactor meltdown. The European Pressurised 
Reactor (EPR), new in the 21st century and of French-
German design, has more safety features but still a need 
for costly care far into the future.  

Advanced gas cooled reactors are yet another type of 
fission plant, achieving higher thermal efficiency than 
PWRs but hungrier for fuel. The UK had 14 advanced gas 
cooled reactors in 2010, developed from the earlier 
Magnox (Magnesium Non-Oxidising) reactor. 15  The 
decision to allow the four remaining Magnox reactors to 
continue generating electricity beyond their intended 
closure dates in 2010 highlights the energy insecurity 
already manifest in the UK.  

Renewed doubts about the safety of nuclear power 
spread after the crippling of the Fukushima Daiichi 
nuclear plant in Japan, after the earthquake and tsunami 
of March 11th 2011. The resulting increased public 
nervousness about nuclear power made the rapid 
renewal of the UK’s nuclear power capacity even more 
unlikely.  
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Nuclear fusioN’s €16 billioN trial 

Nuclear fuel, potentially so dangerous, generates 
electricity for about five years and then has to be 
replaced. The technology of nuclear fusion would avoid 
this problem, although is still a long way from 
commercialisation. In nuclear fusion, two light nuclei 
combine to form a single heavier nucleus. The most 
promising experimentation has been with the hydrogen 
isotopes deuterium and tritium, which fuse to form 
helium, in the process releasing vast quantities of energy.  

Commercial fusion will depend on the construction of 
reactors at enormous cost, capable of operating at 
temperatures exceeding 100 million degrees Centigrade. 
I cannot imagine such heat, let alone how to eliminate 
risk from fusion reactions.  

Yet governments are determined to try and develop 
nuclear fusion. Their growing nervousness about future 
energy shortages – a concern that they still try to conceal 
from the public – is clear from the decision, in June 2005, 
of the European Union, the USA, Russia, China, Japan and 
South Korea, to invest in the International 
Thermonuclear Experimental Reactor (ITER), a tokamak 
reactor under construction in France at Cadarache, less 
than 40 miles from Marseilles. India joined the original 
investors in this hugely expensive project, which in mid-
2010 had a price tag of €16 billion, €7.2 billion of which 
has to be found by the European Union.  

The tokamak, which uses a magnetic field to confine a 
plasma in a torus (giving a shape similar to a doughnut), 
and which is probably the front runner in emerging 
fusion technologies, was invented in the Soviet Union in 
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the 1950s by Igor Tamm and by Andre Sakharov, who 
later became one of Soviet Russia’s most active human 
rights dissidents, and died of a heart attack in 1989, aged 
68. The tokamak under construction in France is the 
largest ever built and will weigh 23,000 tons. Inside, the 
temperature should reach 150 million degrees 
Centigrade, ten times greater than at the core of the sun.   

The big arguments in favour of fusion are fuel 
economy and cleanliness. One gram of deuterium would, 
according to experts’ calculations, yield the same amount 
of energy as more than three tonnes of coal. A pick-up 
truck full of deuterium could release energy equivalent 
to 10 million barrels of oil.16 Both deuterium and tritium 
can be isolated from seawater, and there would be no 
supply shortages. The problem is that the process is a 
long way from practical reality, and even if the trial ITER 
reactor can be replicated, the technology will exert a 
tyrannical control over us. A fusion reactor will have to 
be perfectly managed at all times, all forces of nature 
must be neutralised, and although the energy may be 
nominally cheap, the reactors will be colossally 
expensive.  

Nuclear power, whether by fission or fusion, would 
not fit into the localised agrarian economies which I 
believe we will need in future if we are once again to 
feed ourselves sustainably. Nuclear power is a hyper-
industrial technology that demands an energy-intensive 
infrastructure built and maintained to exact technical 
specifications, an infrastructure that our descendants 
would need to manage safely for millennia. We cannot 
know whether they will have the resources – the skills, 
knowledge, materials and money -- to accomplish the 
task. Do we really want the world littered with 
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decommissioned nuclear plants, dangerous monuments 
demanding permanent care in return for a few short 
years of electricity? 
 
 

Abiogenic oil and gas: clutching a 

straw?  

Back in the 1980s Thomas Gold,17 astronomy professor at 
Cornell University in the USA, proposed that 
hydrocarbons form in a zone between about 60 miles 
and 180 miles below the earth’s surface, in the mantle, 
and then move upwards, acquiring complex organic 
attributes on the way, and refilling depleted oil and gas 
fields. Professor Gold set out his theory in ‘The deep, hot 
biosphere’, a paper in the Proceedings of the National 
Academy of Sciences in 1992, and in his book The Deep 
Hot Biosphere in 1999.18  His hypothesis, building on 
research by scientists in the Russian and Ukrainian soviet 
republics in the 1950s, excites interest from those who 
are worried about the declining availability of fossil fuels.  

Enthusiasts for the prospect of this oil, called 
inorganic, abiotic or abiogenic,19 include Stanley Keith, of 
geological consulting company MagmaChem. Stanley 
Keith is fascinated by the chemistry around ocean 
fissures such as ‘Lost City’, some ten miles from the crest 
of the Mid Atlantic Ridge, where methane and bacteria 
abound at the mineral-encrusted vents. The bacteria 
subsist on methane that is produced by ‘serpentization’, 
reactions of the ocean water with rock rich in magnesium 
or silicon, down in the fissures. Keith suggests that plate 
tectonics lead to the formation of inorganic oil, when 
oceanic crust, containing what he calls ‘hydrothermal 
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brine’ has been forced below continental land masses. In 
this hypothesis, the brine reacts with rocks in the Earth’s 
mantle to form hydrogen and methane, which change 
into more complex hydrocarbons as they cool.  

Professor Barbara Sherwood Lollar of the University 
of Toronto, while agreeing that abiogenic hydrocarbons 
exist, offers a different hypothesis. She reckons that the 
Earth’s mantle is not necessarily involved in the process 
of methane production, which according to her research 
results from water and rock interactions above the 
mantle, in the crust.  

The geological profession is divided, not so much over 
the formation of abiogenic oil, but about its quantities 
and recoverability. Stanley Keith is more optimistic than 
Barbara Sherwood Lollar about the chances of locating 
large, extractable deposits, but even if inorganic 
hydrocarbons should emerge as a plentiful resource they 
would not rescue energy-intensive civilisation. Burning 
inorganic hydrocarbons would, just like burning organic 
hydrocarbons, release carbon dioxide into the 
atmosphere, adding to global warming and climatic 
instability. Even abiogenic methane hydrate, which 
contains less carbon than abiogenic oil, comes with 
considerable attendant problems. The escape of large 
quantities of methane gas into the atmosphere would be 
catastrophic because methane is twenty times more 
powerful than carbon dioxide as a cause of global 
warming.20 Escaped methane would make flying less safe 
because the gas could cause planes to explode. Methane 
also reduces the density of water so that ships – and oil 
rigs -- could sink. The capacity of land and water to 
support life as we know it would decline. Do we want 
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another Venus, where the surface temperature is over 
870 degrees Fahrenheit, hot enough to melt lead? 

 
 

Coal and the carbon storage issue  

Worldwide, around 40% of electricity is generated from 
coal, and nearly 70% of world steel production depends 
on coal. 21  In agriculture, coal is of direct benefit 
principally as fuel to generate electricity.  

The UK has a fair amount of coal, proven reserves of 
about 400 million tonnes,22 but as consumption is around 
60 million tonnes, if imports dried up the current 
reserves would not last seven years. There would be 
more to extract, but coal is a dirty fuel, and even with 
‘clean’ technology generates electricity at no more than 
45% efficiency.  
The main argument against coal is its contribution to 
global warming.  

Technologies to reduce emissions from burning coal 
include coal washing to reduce ash and sulphur dioxide; 
use of electrostatic precipitators and fabric filters, again 
to reduce ash; desulphurisation to cut sulphur dioxide 
emissions by over 95% in the most successful cases; and 
special burners to reduce nitrogen oxide emissions by up 
to 40%.23  Then there is carbon dioxide capture and 
storage.  

The European Commission in 2009 allocated €1.05 
billion for six carbon capture and storage projects, in 
England, Germany, Italy, the Netherlands, Poland and 
Spain. The amount testifies to the seriousness of the 
problem: this is public money, not private investment.  
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Commercial electricity generators do not seem 
enthusiastic about carbon storage. E.ON, the German 
power company which had planned a coal-fired power 
station with carbon capture and storage at Kingsnorth in 
Kent, abandoned the project in October 2010, despite 
the chance of obtaining up to £1 billion from the 
Treasury as part of government plans to clean up 
electricity generation (using taxpayers’ money).24 

‘Clean coal’ accompanied by carbon dioxide burial 
could serve as an interim technology while renewables 
are developed, but the danger would be that power 
generators, and nations, cling to it for too long, treating it 
as a replacement for oil- and gas-fired power generation 
instead of as a temporary stop-gap.  

The United Nations’ Intergovernmental Panel on 
Climate Change reported25 that storing carbon dioxide 
could make a 30% contribution to the efforts needed to 
limit emissions of the gas into the atmosphere. The gas 
would be returned – by pipeline injection -- into the 
earth. A major drawback is the energy costs of capture: a 
power plant with carbon dioxide capture would consume 
between 10% and 40% more energy than one without 
capture. In the mid-2000s the mooted costs per tonne of 
carbon capture and storage were between $150 and 
$220. In 2011 the estimated range was $40 to $90 per 
tonne – less, but still substantial.26  

The technology is still in an early phase, but seen as a 
possible saviour by governments and corporations that 
are anxious to continue on the path of economic growth. 
Yet carbon dioxide deep in the Earth’s crust may be out 
of sight and out of mind, but the crust has a habit of 
moving, sinking, crushing and splitting. It is restless, just 
like the atmosphere. Carbon dioxide would probably 
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remain as a supercritical gas for thousands of years, 
during which time its earthly tomb could open up. Gas 
injection would, of course, also require a highly complex 
and costly logistics network to carry the carbon dioxide 
to its vault.  
 

Water, waves and wastes 

A turbine placed in a fast tidal current in seawater, which 
is 900 times denser than air,27 can generate significant 
amounts of power. Tidal power has much potential for 
coastal regions, but is less relevant for areas far inland, 
because of power losses in transmission. Tides are still 
barely exploited as a source of power, although the 
world’s first tidal power station was built at La Rance, 
France, back in the early 1960s. There is a pioneer in-
stream tidal current generator at Race Rocks, Vancouver 
Island in Canada, and in the UK a small 1.2MW tidal 
power plant at Strangford Lough in Northern Ireland, tiny 
compared with the 240MW at La Rance.  

Several mega-schemes are under consideration 
worldwide, notably in South Korea, where the Jindo 
Uldolmok plant began generating in 2009, in stage 1 of a 
development to continue until 2013. Seven more big 
tidal power plants are, as of 2011, planned for South 
Korea, which is nearly surrounded by sea and has only 
one land border, with North Korea.  

The UK’s newly elected Coalition government axed, in 
October 2010, plans for tidal power generation in the 
Severn estuary, which had been projected to provide up 
to 5% of the nation’s electricity, on the grounds that the 
likely cost of £30 billion would be too great, and that 
they believed wind and nuclear power would be cheaper.  
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Wave power uses the force in sea waves rather than 
the rise and fall of water levels in tides. The UK’s first 
wave-power station was constructed on the island of 
Islay, one of the Inner Hebrides off the west coast of 
Scotland, and is a 500kW scheme is operated by 
Wavegen, part of Voith Hydro within the German 
company Voith AG.  

Wavegen, which also has a wave-power station on the 
Faroe Islands, reckons that wave power from the seas 
around the UK could eventually generate enough 
electricity to meet domestic needs. 28  Use of the 
technology is growing, and moving to larger islands: 
Voith has the contract to build the Siadar Wave Energy 
Project on the west coast island of Lewis in the Outer 
Hebrides. This plant, to generate up to 4MW, will be 
operated by npower renewables, a subsidiary of the 
German group RWE Innogy within RWE Group. 

Methane energy from livestock excrement is another 
possibility, as a single cow can emit 600 litres of methane 
a day, enough to generate two kilowatts of electricity. 
Capturing the gas in an anaerobic digester, and using it as 
fuel for electricity generation, has a high capital cost, 
typically between £100,000 and £200,000 for an on-farm 
digester.29 From an environmental perspective, it would 
be better to cut livestock farming drastically and grow 
more crops instead, to produce more food per hectare 
and cut down methane emissions. We would still need 
livestock for the mixed farming that needs to replace 
monocultures, but in smaller numbers, and so mini 
methane-to-electricity systems would be useful additions 
to the micro-generation portfolio. Methane from landfill 
gas is another option for electricity generation.30  
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Thermal depolymerization has potential for producing 
oil from complex organic wastes, and did so for a few 
years in Carthage, Missouri. Renewable Environmental 
Solutions’ plant took turkey waste from Smithfield Foods’ 
Butterball Turkey plant in the locality, and manufactured 
it into oil. The process was complex and energy-
intensive, involving the breakdown of long-chain 
polymers of hydrogen, oxygen and carbon into short-
chain petroleum hydrocarbons. The plant produced 
about 400 barrels of oil a day, at a cost of about $80 a 
barrel and efficiency of around 85%. For thermal 
depolymerization to replace geological oil, coal and gas 
virtually all organic wastes would have to be processed in 
this way, a possibility that is not feasible in the short or 
medium term. The Carthage plant was not typical, either, 
because it relied on 200 tons of turkey waste per day -- 
some 73,000 tons a year -- from the huge adjacent food 
factory.  

The plant closed in April 2009 when Renewable 
Energy Solutions’ parent Changing World Technologies 
Inc filed for bankruptcy. Rumours circulated that it might 
reopen, using corn oil as a raw material,31 but early in 
2012 this had not yet happened.  
 
 

Diverse and local 

The most promising energy sources are local, and 
realisable on a small scale. Sustainable energy offers 
uncertain combinations of benefits and drawbacks, but 
food production needs to depend on them to an 
increasing extent. The sun’s energy is the ultimate 
renewable, from an Earthly perspective at any rate. 
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Photovoltaic cells change sunlight into electricity. Cell 
efficiency improved in the ‘00s, from converting less than 
one eighth of the light falling on it into electricity, to 
converting almost a quarter. The cells are costly to 
manufacture, and have only a moderate lifespan of 
between 20 and 25 years, although there are hopes of 
lifespan extending to 40 years.  

Thermal solar systems are simpler, warming up water 
and storing the energy so that it can be used as a source 
for heat pumps, or for space heating. Heat pumps 
themselves, under-exploited in Britain except in fridges, 
work by driving a fluid round a refrigeration circuit 
containing four elements: an evaporator, a compressor, a 
condenser, and an expansion valve. The fluid changes 
from liquid to gas as heat is absorbed from the heat 
source. Later in the cycle, the fluid condenses to liquid as 
heat is released where it is required. Solar water heating 
systems need to be guarded from the risk of icing when 
air temperatures fall below freezing, and so solar power 
is really a more attractive option in tropical and semi-
tropical low latitudes than in high-latitude regions like 
north-west Europe where direct sunlight is often lacking, 
especially during the long winters.  

Ground source heat pumps are another heating 
possibility and have a lot in their favour. They require 
electricity to function but are more than four times as 
efficient as a boiler and should last 25 years, about twice 
as long as a well-maintained boiler. A ground source 
pump changes low-temperature energy in the ground to 
higher-temperature energy via a refrigeration process. 
The source heat is collected in a loop of plastic pipes that 
are laid below ground horizontally or, where land is 
limited, vertically in bore holes up to 200 metres deep. 
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The systems require a fair amount of cash, typically 
between £9,000 and £17,000, according to the Energy 
Saving Trust.32 Their main benefit is not financial, but the 
substantially reduced carbon emissions from domestic 
heating, for example for a three-bedroomed home the 
reduction is about 4,985 kilograms of CO2 a year 
compared with electric heating. 

Wind power is a great hope, but it varies so much that 
in most areas it cannot be the sole power source. Even in 
the United Kingdom, in the path of strong air flows 
streaming over the Atlantic from the west and the 
windiest place in Europe, wind alone could not provide a 
steady stream of electricity, hour after hour. If wind 
farms covered 4% of the UK’s land area, 9,715 square 
kilometres, 33  they could in theory provide sufficient 
electricity, but not evenly enough -- an excess during 
gales, insufficient during calm periods. Winds become 
stronger with distance from the ground, so wind farm 
operators go for the highest possible mast height, thus 
the turbines are visible for many miles around. Planning 
applications for wind farms often spark strong opposition 
from people living nearby, worried about noise from 
whirring turbines and damage to property values. 
Peering into the future, the Gulf Stream and the westerly 
winds associated with it could decline or even disappear 
as a result of climate change. Large wind farms might 
then be sited in completely the wrong places.   

Small-scale water power has potential, although 
complicated in the UK by regulations and the need for 
abstraction licences. In centuries past, power from 
streams turned water wheels, but most were left to rot 
early in the age of electricity. Micro generation could 
become extremely important for British agriculture, as 
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more farms adopt one or several of photovoltaic, wind 
and water-powered electricity, heat pumps for space 
heating, and biofuels to power agricultural vehicles and 
machinery.  

Small-scale energy production, minimising the need 
for transport, and giving communities independent 
power supply, will increase resilience to outside shocks.  

But all this is a long way off. 
Until then, we are likely to experience tight, costly 

energy supplies, prompting or even forcing farmers to 
cut the power requirements of food production. 
Increasing the locally-grown fruit and vegetables in our 
diets would help, because feeding people directly on 
plants, rather than feeding plants to animals that process 
the plants into food for humans, is a much more 
economical use of energy. If we switched to plant-based 
diets, we would consume less fuel in farming, and 
produce less carbon dioxide to dispose of. Simple, but 
unpopular. 
                                                           
1
 Electrolysis is the process of obtaining a chemical decomposition 

reaction by passing electric current through a solution containing ions.  
2
 When water is added to sodium borohydride, hydrogen is 

generated. Thus sodium borohydride is a solid storage medium for 
hydrogen. The vehicle manufacturer Chrysler trialled the ‘Natrium’ 
minivan, using sodium borohydride for a hydrogen fuel cell to give a 
range of 300 miles, but after the early 2000s the Natrium faded from 
the picture. The UK company Riversimple, founded by Hugo Spowers, 
has developed a small ‘Network Electric’ car with a low-power 
hydrogen fuel cell and a range of 240 miles. Between 50 and 60 
prototypes should be on the road in 2012. Honda has the FCX Clarity, 
and between 2011 and 2013 is introducing about 200 vehicles, mostly 
in southern California where there are some refuelling stations. The 
FCX Clarity will cost about $600 a month on a three-year lease. In 
Europe, BMW launched a prototype fuel cell vehicle in 2010. There 
are drawbacks to both hydrogen fuel cells and hydrogen combustion. 
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For the latest information, see the Wikipedia article ‘Hydrogen 
vehicle’, http://en.wikipedia.org/wiki/Hydrogen_vehicle.  
3
 A free radical is a highly reactive chemical, often containing oxygen, 

and produced when molecules are split to give products with 
impaired electrons. Free radicals can damage cellular molecules. 
4
 Hydrocracking is a high-pressure, high-temperature refinery process 

to convert heavy black oil into petrol and diesel by cracking or 
breaking up larger molecules in the presence of hydrogen and a 
catalyst. 
5
 ‘Nuclear power is the only green solution’ by James Lovelock, The 

Independent, May 24
th

 2004, also on 
www.jameslovelock.org/page11.html. Ref: Lovelock 2004. 
6
 The commission’s policy areas were natural resources and climate 

change, consumption, housing and communities, economics, 
education, energy, health, local government, and transport. Food 
supply was not included.  
7
 From section 3.3 in the Sustainable Development Commission’s 

paper, The Role of Nuclear Power in a Low Carbon Economy. Ref. 
Sustainable Development Commission 2006. 
8
 The Energy Challenge, from the Department of Trade and Industry, 

July 11
th

 2006. Ref: Department of Trade and Industry 2006. 
9
 The fissile isotope uranium235 has a half-life of about 700 million 

years. 
10

 Figures from the World Nuclear Association, December 2010. 
11

 The slightly radioactive mineral thorium, which is about three times 
more plentiful than uranium, can absorb slow neutrons to breed 
uranium-233 for nuclear fuel. The fuel creation process is high cost, 
and there are technical difficulties with reprocessing, but India in 
particular has put thorium at the heart of its nuclear energy 
development programme. India has the world’s second largest 
extractable reserves of thorium, 290,000 tonnes. Australia, with the 
most reserves, has about 300,000 tonnes.  
12

 Wikipedia has an article on enriched uranium at 
http://en.wikipedia.org/wiki/Uranium_enrichment. 
13

 Fast-breeder reactors produce more fuel than they consume for 
power generation.  
14

 Pressurised water reactors use water to keep the reactor cool. This 
type of reactor is fuelled by uranium that is only slightly enriched.  
15

 The UK’s newest reactor is a PWR at Sizewell B, which started 
generating electricity in 1996. All eight Magnox reactors were 

http://en.wikipedia.org/wiki/Hydrogen_vehicle
http://www.jameslovelock.org/page11.html
http://en.wikipedia.org/wiki/Uranium_enrichment
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transferred from British Nuclear Fuels Ltd to the Nuclear 
Decommissioning Authority on April 1

st
 2005. Four Magnox rectors – 

two at Wylfa on Anglesey and two at Oldbury on the Severn estuary – 
were due to shut in 2010 but Wylfa was given an extension until 
December 2012 and a similar extension was granted for Oldbury.  
16

 Wikipedia has a useful article on nuclear fusion at 
http://en.wikipedia.org/wiki/Nuclear_fusion. 
17

 Thomas Gold died in 2004.  
18

‘The deep hot biosphere’ is on pages 6045-6049, Proceedings of the 
National Academy of Sciences vol 89 no. 13, 1992. The 1999 book The 
Deep Hot Biosphere was published in New York by Springer. Ref: Gold 
1999. 
19

 Abiogenic or abiotic theory refers to the production of a substance 
in the absence of living organisms.  
20

 See ‘Methane clathrate outgassing and anoxic expansion in 
Southeast Asian deeps due to global warming’ by Pat Wilde and Mary 
S Quinby-Hunt, a clear and alarming paper. Ref: Wilde and Quinby-
Hunt 1997. 
21

 Figures from the World Coal Association, 
http://www.worldcoal.org/coal/uses-of-coal/. 
22

 Data from UK Coal, http://www.ukcoal.com/coal-around-the-world. 
23

 This information came from the Uranium Information Centre, 
Melbourne, Australia, which promoted the nuclear industry 
worldwide until 2008. 
24

 ‘E.ON shelves plans to build Kingsnorth coal plant’ by Tim Webb, 
www.guardian.co.uk, October 20

th
 2010. Ref: Webb 2010. 

25
 Special Report on Carbon Dioxide Capture and Storage. Ref: United 

Nations Intergovernmental Panel on Climate Change 2005.  
26

 ‘Clean coal’ technologies, carbon capture and sequestration, World 
Nuclear Association, April 2011, www.world-nuclear.org. 
27

 Figure from Paul Mobbs, slide 36 ‘Tidal’, 
www.fraw.org.uk/ebo/tour_info/05_04-slides.html, not available in 
2011 as the content was being updated. Ref. Mobbs 2005c. 
28

 Reported in ‘How it works: wave power station’, BBC News, 
November 20

th
 2000. 

http://news.bbc.co.uk/1/hi/sci/tech/1032148.stm.  
29

 Costs and benefits of on-farm digesters are explored in 
www.rase.org.uk/events/agri-science-events/AD_Walford-
Mulliner.pdf. 
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30

 The website www.uspowerpartners.org has a list of seven schemes 
in the USA that generate electricity from landfill methane.  
31

 ‘RES may reopen’ by John Hacker, www.carthagepress.com, April 
13

th
 2010.  

32
 In January 2011. See 

http://www.energysavingtrust.org.uk/Generate-your-own-
energy/Ground-source-heat-pumps. 
33

 Equivalent to a square almost 100 kilometres by 100 kilometres, or 
approximately 61 miles by 61 miles.  
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Chapter 6 

Control over 

Food 

The seeds / chemicals complex 

Corporations’ efforts to genetically modify plant 
varieties, and to patent the resulting genomes is, I 
believe, a step too far. Corporate control over crop seeds 
tends to reduce both plant diversity and communities’ 
capacity for food security. 

By the mid ‘00s well over half of the world’s acreage 
of soya beans and more than a quarter of the cotton crop 
was genetically modified (GM). Of the 86 million hectares 
of soya beans planted in 2004, more than 48 million were 
GM. Almost 20 million of the 140 million hectares of 
maize were GM. So were nine million out of 32 million 
hectares of cotton, and more than four million out of 23 
million hectares of canola.1 The global GM area of soya, 
cotton, maize and canola was around 81 million hectares, 
and it was concentrated in the USA, Canada, and 
Argentina. 2 

Five years on in 2009, the area down to GM crops, 
across the 25 countries3 growing them, reached 134 
million hectares, about 9.7% of global cropland. 
Geographically, 48% of the GM area was in the USA, 16% 
in Brazil and 16% in Argentina, all of them major food 
exporting nations. This data is from the ISAAA4, the 
International Service for the Acquisition of Agri-Biotech 
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Applications: ‘biotech’ is the new, friendlier definition, 
incorporating ‘genetically modified’. China approved 
biotech rice and maize in 2009, and the USA prepared for 
the introduction of SmartStax™ maize, containing eight 
different genes inserted for pest resistance and herbicide 
tolerance. SmartStax is a joint venture between 
Monsanto and Dow, two huge agrochemical companies.  

Monsanto, the world’s leading supplier of GM seeds, 
is a US corporation which made its name as an 
agrochemical company manufacturing products to oust 
the weeds and diseases that cut crop yields. Monsanto’s 
global big seller was – is -- Roundup, a herbicide based on 
glyphosate, but patent protection expired in 2000. 
Monsanto needed a new big earner, preferably one that 
required customers to carry on buying Roundup. The 
processes of altering seeds, patenting the alterations, 
and selling the seeds for agriculture on a single-use 
licence, has immediate profit potential, and so Monsanto 
developed seeds resistant to Roundup, which could be 
applied to kill all weeds, leaving the crop unscathed.  

For many small famers who planted GM seeds, the 
profits they hoped for proved illusory. The seeds are 
more expensive than non-GM seeds, because of the 
licence fees remitted to the breeder; farmers are not 
allowed to save seed from one year’s crop to the next, 
but have to buy a new batch; and the claimed yield 
increases have often not materialised.5 The ‘desirable’ 
traits are often formulated with the needs of the supplier 
and the agricultural processing industry uppermost, and 
have no relevance to the nutritional needs of hungry 
people, who after all lack power in the global economy.  

The GM seeds companies like Monsanto have been 
able, without challenge, to commercialise such 
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fundamental knowledge as genetic codes because there 
is no global political institution capable of limiting the 
activities of transnational corporations and their 
directors, whom the author Voldemar Tomusk, drawing 
on Leslie Sklair’s global systems theory, called the 
“transnational capitalist class”.6 Global systems theory 
proposes the concept of an interlocking triad of global 
forces: transnational corporations, the transnational 
capitalist class, and the culture-ideology of consumerism. 
Tomusk claimed that Sklair’s elite-based theory of 
globalisation did not go quite far enough because it gave 
insufficient weight to the acquisitiveness of the middle 
classes, seeking lucrative homes for their pension-fund 
savings and other investments. Tomusk called this money 
‘predatory capital’, 7  and said it “turned the global 
economy into a ruthless war of everybody against 
everybody”, just as the philosopher John Macmurray 
warned in these words written in 1949:  
 
 “A system of independent sovereign States in a world 

which is economically one society cannot achieve 
justice and must destroy freedom. For it is a system in 
which each government must attempt to control the 
economy of the whole world in the interest of its own 
citizens. So each industrial State tends to take on the 
character of a gigantic business combine in economic 
competition with all its rivals; and there is no 
common authority to hold the ring, and to formulate 
the rules of what is fair and what is foul play. Is it any 
wonder that such a situation leads to world wars, or 
that when they come there are no inhumanities to 
which the struggling adversaries will not stoop?”

8
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In the 60-plus years since Macmurray’s analysis, there 
has been little to hinder transnational corporations in the 
pursuit of their economic ends, so even if there is no 
clear public wish for a small number of multinational 
corporations to control the crop seeds on which global 
food supplies depend, there appears little that 
individuals can do about it.  
 
 

The famous case of Percy Schmeiser 

Monsanto gained a reputation for searching fields 
around GM crop sites to look for ‘unlicensed’ GM plants, 
and subsequently seeking recompense from the farmers 
concerned, even if the GM plants arrived uninvited, as a 
result of distribution methods beyond human control, 
such as the wind. One landmark case gave the anti-GM 
campaigners a little hope, a limited and partial victory in 
a war that, with support from many governments, is still 
going the other way.  

Percy Schmeiser, a farmer from Saskatchewan in 
Canada, planted a canola crop in 1998. He used seed 
saved from the previous harvest, as was his practice. 
Unfortunately, his 1997 crop had been contaminated 
with GM canola patented by Monsanto. Mr Schmeiser 
said he did not know how the contamination occurred. It 
could have been from pollen carried by winds, birds, 
insects, or even humans. The wind may have blown GM 
seeds far from the fields where it was planted 
intentionally. Mr Schmeiser did not want the GM seed on 
his land, but it got there anyway. Monsanto took him to 
court, for using seed without paying for a licence.  
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Thus began six years of worry for the Schmeiser 
family, entrapped within the machinations of a global 
business. In March 2001 a Canadian court ruled that Mr 
Schmeiser had planted seeds resistant to the herbicide 
Roundup without the correct licence from Monsanto, 
and that the origin of those seeds was irrelevant. In the 
judge’s opinion, Mr Schmeiser should not have used the 
seed without paying Monsanto even if he had not 
wanted the seed on his farm in the first place, and it 
arrived by means that he could not control. Winds, birds 
and insects are not renowned for obeying farmers’ 
orders. The court ordered Mr Schmeiser to pay around $ 
Canadian 175,000 in costs and confiscated profits. He 
submitted an appeal, only to have it rejected by the 
Federal Court of Appeal in May 2002. He appealed again, 
to the Supreme Court of Canada, which gave its verdict in 
May 2004. The panel of nine judges ruled five to four in 
favour of Monsanto, but it was a qualified verdict and it 
saved Percy Schmeiser from financial ruin.  

Five of the judges agreed9 that Mr Schmeiser had 
infringed Monsanto’s patent, but the other four held that 
Monsanto did not have exclusive rights over the plants in 
which its patented genes had been found. The panel 
agreed to cancel both the order for Mr Schmeiser to 
forfeit his crop profits to Monsanto, and the order for 
him to pay all legal costs.  

Despite this concession, the majority verdict by five of 
the judges gave Monsanto the signal that, in Canada at 
any rate, it could claim patent control over a crop grown 
from GM seed, even if the company ‘owned’ as little as 
one altered gene within the plant. Monsanto itself 
regarded the Supreme Court decision as a complete 
vindication of its business model, and on the Percy 
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Schmeiser section of its website 10  alleged that Mr 
Schmeiser “did not at all explain why he sprayed 
Roundup to isolate the Roundup Ready plants he found 
on his land; why he harvested the plants and segregated 
the seeds, saved them, and kept them for seed; why he 
planted them; and why, through his husbandry, he ended 
up with 1,030 acres of Roundup Ready canola which 
would have cost him $15,000”. 

Monsanto is vitriolic about Mr Schmeiser, claiming 
that he “is not a hero. He’s simply a patent infringer who 
knows how to tell a good story. Unlike his neighbours, 
and the vast majority of farmers who plant patented 
seeds, Schmeiser saved seed that contained Monsanto’s 
patented technology without a license”.  

Several other ‘patent infringement’ cases feature on 
the Monsanto website, part of the company’s campaign 
to justify its seeds-agrochemicals packages. “Patents are 
necessary to ensure that we are paid for our products 
and for all the investments we put into developing these 
products,” said a feature on the website headed ‘Why 
does Monsanto sue farmers who save seeds?’ On the 
basis that it is intent upon fairness for farmers, the 
company says that it invests $2.6 million a day to develop 
and bring new products to market, and that “it would be 
unfair to the farmers that honor their agreements to let 
others get away with getting it for free. Farming, like any 
other business, is competitive and farmers need a level 
playing field”. 

Thus Monsanto positions itself as the farmer’s 
champion, patrolling the fields of the world to stamp out 
“seed piracy”.11 The unexpressed, taken-for-granted and 
in my view false notions are that agribusiness exists to 
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help farmers, and that farmers have a necessary and 
crucial partnership with agribusiness.  
 
 

geoffrey helliar’s sheep  

Agrochemicals have their own undesirable effects on 
biodiversity and health. Monsanto’s flagship herbicide 
Roundup, for one, has inhibited enzymes vital to 
detoxification.12 As huge quantities of Roundup – and 
other agrochemicals – drift onto land outside the 
intended spray zone, the issue of long-term toxic impact 
is acutely serious. Agrochemicals are carefully tested 
before being cleared for sale, but sometimes problems 
do not emerge for many years.  

The case of Geoffrey Helliar’s sheep comes to mind. In 
the spring of 1980, I wrote an investigation into chemical 
spray drift, for British Farmer & Stockbreeder. One of the 
cases involved a Somerset farmer called Geoffrey Helliar, 
whose farmland bordered woodland owned by the 
Forestry Commission. In the autumn of 1977, his 
pregnant Border Leicester ewes were grazing a field next 
to the woodland when, from afar, Mr Helliar noticed 
spray drifting among the flock. He went to investigate:  
 
 “I immediately approached the man who was 

operating a knapsack sprayer. Other men in the wood 
shouted at me to stay away. The man using [the 
sprayer] was wearing protective clothing – face mask, 
gloves and overall. The five or six others watching him 
said they wouldn’t work with the stuff. I asked them 
what it was, and they said Silvapron T. They were 
working near my boundary with the wood – which 
stretches for about 250 yards – for two to three days, 
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I think. The spray operator walked up and down, to 
the boundary and back, holding the sprayer up to four 
feet in the air. No one had warned me of the spraying; 
I found out only by chance.”

13
  

 
Silvapron T was a brand name for 2,4,5-T, which in 

combination with 2,4-D made the defoliant Agent 
Orange. After the 2,4,5-T drifted among them, 19 of 
Geoffrey Helliar’s ewes aborted the lambs they were 
carrying. Of the 242 lambs that were born alive the 
following spring, 61 died in their first few weeks. Some 
lambs were born dead, some with twisted or stump legs, 
or no ears, and one had no mouth. Twenty-five of the 
ewes also died.  

Officials in the Ministry of Agriculture, Fisheries and 
Food, as it then was, ‘invited’ me to the ministry to talk 
about the story. The exact details are a bit hazy after 
more than 25 years, but I can remember a group of 
smartly suited men in the Sir Humphrey14 mould warning 
me off writing about the dangers of drift, citing the lack 
of hard evidence. They hinted that I was being 
irresponsible, alarmist. I imagine that they feared a rash 
of similar stories, leading to a clamour for compensation 
for stricken farms. Mr Helliar did not receive any 
compensation.  

2,4,5-T is an endocrine-disrupting pesticide, and can 
result in birth defects, sexual abnormalities and 
reproductive failure. This is accepted now: 2,4,5-T -- the T 
stands for trichlorophenoxyacetic acid -- was banned in 
the USA in 1984, and in the European Union from July 
2003. The European Union’s actions against toxic 
agrochemicals meant that by the end of 2008, more than 
60% of the pesticides that had been on the market in 
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1993 were no longer sold legitimately in Europe, 
although they were widely available in less affluent parts 
of the world. National rules, global economy: the 
economy usually wins.  
 
 

From crop protection to crop 

creation  

By the time they had attained global scale through 
mergers and acquisitions, the world’s major 
agrochemical companies were looking for new products 
to generate further growth, and seeds were a perfect 
answer, seeds and agrochemicals designed to reinforce 
each other, a move typified by a collaboration agreement 
between Monsanto and Dow Agrosciences in January 
2006.15 The pact involved cross-licensing of intellectual 
property and of product licences in corn and soya beans, 
cross-licensing of cotton seed technologies, and 
settlement of outstanding legal disputes over the 
ownership of specific synthetic genes for cotton plants. 
Dow’s property included Herculex™ and WideStrike™ 
insect-resistance traits, which the companies intended to 
combine with Monsanto’s ‘Roundup Ready’ trait to 
create crops resistant to Roundup herbicide as well as 
with insect resistance.  

Massive business entities dominate and overawe the 
world’s small farmers. There are only a handful of global 
agrochemical giants. Syngenta is one, and its history 
illustrates the history of industrial power. The Syngenta 
story began in 1758 with the formation of Geigy in Basel, 
Switzerland. In 1970 Geigy merged with Ciba, founded in 
Basel in 1884. Ciba Geigy merged in 1982 with Sandoz, a 
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German agrochemical company founded in 1876, and 
renamed itself Novartis. The Novartis group continued to 
grow, adding German company Merck & Co’s crop 
protection business, for example, in 1997. 

In the UK, the agrochemical company Zeneca was 
spun out of Imperial Chemical Industries (ICI) in 1994, 
and merged with Astra of Sweden in 1999 to form Astra 
Zeneca. The following year, Astra Zeneca merged with 
Novartis and the result was Syngenta.  

Seed companies were acquired along the way. Ciba 
Geigy bought Fund Seeds International of the USA in 
1974; the ICI offshoot Zeneca Seeds merged with 
Cosun/Royal VanderHave Group to create Advanta in 
1996. Eight years later Advanta was sold in two parts, 
one part to Syngenta and the other to Fox Paine, a 
California-based private equity investment company that 
also owned Seminis, the world’s largest fruit and 
vegetable seeds company. Early in 2005, Fox Paine 
cashed in Seminis, selling it for $1.4 billion to --- 
Monsanto.  

Seeds and agrochemicals form a product circle, plant 
varieties that tolerate formulations of chemicals 
developed for those varieties. The downsides include 
higher costs for farmers, who are locked in to a 
purchasing portfolio. If they buy the seeds, but not the 
chemicals that form the rest of the package, the crop will 
probably not thrive. When growers are committed to a 
suite of products, the suppliers can rack up the costs. 
What happens if plants are bred to be used with 
pesticides that turn out to be serious health hazards? 
What happens if new seed production fails? Farmers will 
not have their own saved seed to fall back on: 
corporations will be in control.  
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Terminator seeds 

Monsanto and the US Government16 jointly own the 
rights to ‘terminator seeds’, which produce plants with a 
gene to make seeds infertile, so farmers cannot save any 
for future use. 17 Single-use seeds are produced with 
Genetic Use Restriction Technologies, or GURTs. There 
are v-GURTs, to produce one-time-only seeds, and t-
GURTs, which have one or more traits that are not 
activated until the application of a specific chemical or 
activator. Monsanto put its GURT programme on the 
shelf in 1999 as a result of political pressures, but it 
remains ready to be dusted down and pulled off.  

Meanwhile, Monsanto continues to develop its GM 
portfolio, whittling away at the majority of the world’s 
farmers who save their own seed for use the following 
year. Generally, farmers’ own saved seeds come from 
plants well adapted to their local environments. The 
mega breeders like Monsanto are, for commercial 
reasons, concerned more with their seeds’ suitability for 
their own agrochemicals than with their fitness for local 
conditions.  

GM crops are, overwhelmingly, grown by 
agribusinesses for animal feed or fuel, not by small 
farmers for food. Friends of the Earth International’s 
report Who Benefits from GM Crops?18 reported that 99% 
of GM crops were destined for animal feeds and biofuels. 
Over 94% of GM crops were grown in just six countries: 
USA, Canada, Argentina, Brazil, India and China. Only two 
GM traits have been incorporated in plants on a 
commercial scale: herbicide tolerance and insect 
resistance. Even with these there are problems. The 
report claims that GM crops in the USA in 2008 needed 
about 26% more pesticides per acre than non-GM 
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varieties of those crops, and that weeds resistant to 
glyphosate – the herbicide that GM crops are bred to 
tolerate – have appeared. While the GM industry, 
notably Monsanto, Bayer, BASF, Dupont and Syngenta, 
had filed 532 patent documents covering 55 patent 
families, to claim ownership of naturally occurring genes, 
the report alleged that: 
 

“In the Southern Cone of Latin America vast GM 
plantations continue to displace peasant and indigenous 
communities, push the agricultural frontier deeper into 
the forests, and increase pollution and health problems 
due to the increased use of pesticides.”

19
 

 
Corporations selling GM seeds and agrochemicals want 
global markets, including the European Union, but even 
in the GM heartlands, there is considerable opposition to 
the concept of private ownership of genes, and to the 
potential power conveyed by such ownership. The 
European Union held out against GM longer than most, 
but the health commissioner John Dalli, a Maltese 
politician appointed to the role in February 2010, 
approved an antibiotic-resistant GM potato the following 
month. In July, the EU Commission proposed that 
member states should make their own decisions on GM, 
and in December the first European Citizens’ Initiative, 
calling for a complete ban on GM and carrying over a 
million signatures, was presented to Commissioner Dalli. 
At the turn of 2011 into 2012, six EU countries 
completely prohibited GM cultivation: the geographical 
heartland of France, Luxembourg, Germany, Austria and 
Hungary, plus Greece.   

President Bush took a keen interest in the EU’s 
resistance to GM, and in the mid ‘00s accused Europe of 
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hindering “the great cause of ending hunger in Africa”,20 
although most harvests of GM plants are destined to 
feed animals that will enter the food processing industry, 
or are processed for fuel, and are not for direct human 
consumption.  

At some not-too-distant point in the future, the 
decline in fossil fuel availability will severely increase 
competition for energy supplies. Multinational 
companies will stand more chance than individual 
farmers of securing the fuel and power that is available. 
The agribusiness, agrochemical and food industry sectors 
could well collaborate in an attempt to secure the lion’s 
share of energy, and consequently to drive independent 
farmers off the land. This outcome would be high-risk for 
biodiversity, food diversity and soil fertility.  

Over the longer term, possibly but by no means 
inevitably, the cost pressures resulting from scarcer and 
costlier fuels and raw materials might gradually erode 
corporate power, creating opportunities once again for 
small farms and rural businesses to flourish.  

Possibly: but in 2012, the scales were still finely 
balanced. 
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Chapter 7 

Systems, ideology 

and complexity  

The ideology of efficiency 

The Farmers Weekly is one of the UK’s main publications 
for agriculture. In the 1970s, when I was a reporter there, 
the executives were suspicious of such concepts as 
sustainability, organic methods, and low-energy 
production. The advertising manager sighed when I 
wrote a piece about farmers who were trying to be more 
self-sufficient, because he, and most of his colleagues, 
saw them as old-fashioned Luddites, refusing to 
acknowledge the benefits of market-oriented 
commercial farming. There was still the residual feeling 
that the food shortages of the Second World War must 
never be repeated, and farmers thought that 
government would always want to ensure food security. 
The emphasis then was on raising productivity, no matter 
what the environmental cost. The major chemical and 
petroleum companies paid handsomely for full-page 
advertisements, and they sponsored thick supplements 
about ways to increase farm output.  

Farmers in the 2000s are less certain about the 
feasibility of continuous growth. Farmers Weekly started 
to treat organic farming as a valid technology rather than 
as an out-dated relic of times past. An editorial column1 
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before the 2005 General Election referred to politicians’ 
lack of interest in UK agriculture, citing:  
 
 “a mind-set typified by these questions: Why bother 

with home-produced food when we can jet supplies 
across the world, using subsidised fuel, at less cost? 
(Forget pollution). Why support the UK farming 
industry when there are others worldwide willing, 
even anxious, to supply us with cheap food? (Don’t 
worry about food security, dubious human and 
animal welfare standards or global environmental 
degradation).”  

 
They were important points, but they did not 

influence the election, or subsequent policy, because the 
Cabinet did not see food security as an immediate 
priority. This remained the case after the arrival of the 
Conservative/ Liberal Democrat government in May 
2010, a government committed to free trade as the 
mechanism for continued globalisation. Caroline 
Spelman, the Environment Secretary, gave a speech2 in 
January 2011 in which she made global food security the 
priority: no export bans to protect local food supplies, 
and the abolition of public subsidies.  
 

“Now is the time to make very significant progress 
towards reducing our reliance on direct payments 
[subsidies to farmers]. Rising global demand for food and 
rising food prices make it possible to reduce subsidies and 
plan for their abolition.” 

 
She also said: 
 

“As global demand for food rises and as international food 
markets open up, the risk increases of wrong-headed 
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protectionism. In some cases this has already happened – 
we just have to cast our mind back to the late summer [in 
2010] and the ban on Russian and Ukrainian grain 
exports.”

3
 

 
Free-market philosophy privileges the market above 

all other aspects of human identity and assumes that the 
market will deliver the best possible results -- but best in 
what sense? The assumption appears to be that free 
markets deliver efficiency, thus ubiquitous free trade in 
foodstuffs would shape the most efficient agriculture 
possible. Delving into the concept reveals huge 
omissions, though. ‘Efficient’ is, in the business world, 
shorthand for ‘cheapest’ and, narrowed again, cheapest 
in the sense of easily and immediately quantifiable costs.  

It is ‘efficient’ agriculture in this sense that has 
impoverished soils, lowered water tables, drained the 
marshes that functioned as sponges for flood waters, 
driven small farmers off the land, and converted farming 
into an arm of transnational corporate activity. The 
market favours the cheapest options in the here and 
now, like a hungry pride of lions eating all the prey they 
can find, without regard to survival of sufficient of their 
prey to provide food in the future.  
 
 

Unintended consequences of 

change 

Perception of a need for change tends to precede, by a 
distance, action to achieve it, and even when action is 
taken, the eventual consequences may be different from 
those intended.  
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The will to power, as hypothesised by the 19th century 
German philosopher Friedrich Nietzsche, works to 
subvert changes that are intended to make society more 
sustainable and more equitable:  
 
 “The manner of this lust for power has changed 

through the centuries, but its source is still the same 
volcano… What we once did ‘for the sake of God’ we 
now do for the sake of money”.

4
  

 
The will to power has many masks to disguise it – such 

as nationalism, revolution, socialism, capitalism, even 
altruism – but in virtually all human societies some 
members seek to control, and then maintain control, 
over others. To maintain overt control in a 21st century 
society means having weapons at one’s disposal, an 
army, a mob or a gang. Those in power have – or think 
they have -- a vested interest in maintaining the status 
quo, as changes could challenge their authority. The will 
to power is also expressed in multitudinous covert ways 
through propaganda, often given the appearance of 
‘common sense’, which the powerful can manufacture 
with surprising ease.  

Bertrand Russell, the 20th century English 
philosopher, explored the ways in which mass opinions 
are created. In his book Power, he wrote:  
 

“…a creed never has force at its command to begin with, 
and the first steps in the production of a wide-spread 
opinion must be taken by means of persuasion alone”.   

 
Russell saw three stages in the creation of mass opinion. 
First there is: 
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 “pure persuasion leading to the conversion of a 
minority; then force exerted to secure that the rest of 
the community shall be exposed to the right 
propaganda; and finally a genuine belief on the part 
of the great majority, which makes the use of force 
again unnecessary”.

5
  

 
Beliefs that are subject to this process can become 

the dominant opinion, even if they are based on flimsy 
evidence6 or on no evidence at all. Pressures for a change 
can, counter-intuitively, make it less likely to happen, by 
functioning as a safety valve, removing angry steam that 
has built up inside a system. The demonstrations in the 
UK against the USA-led invasion of Iraq in 2003, for 
example, made some participants feel better for being 
able to register a protest, but neither US nor British 
government policy changed at all. Governments promote 
the ‘democracy discourse’ – the message that we are 
lucky to live in a democracy where we can make our 
views known – and this ‘common sense’ view that we live 
in a democracy returns us to Bertrand Russell’s 
observations about use of power to create opinion.  

The failure of dissent to achieve change can, besides 
bolstering the existing situation, weaken opposition to 
the point of apathy. It can be very convenient for 
politicians if the populace can’t be bothered to ask 
awkward questions. Life in industrialised countries in the 
21st century is like an early cinema newsreel come to life, 
busy people rushing around so fast that there is little 
time to question the real point of it all. Despite all the 
rhetoric about the dangers of borrowing money, debt is a 
good mechanism for keeping people hard at work, in fact 
as Publius Syrus, who came to Rome as a Syrian slave in 
the first century BC, pithily noted: “Debt is the slavery of 
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the free.” ‘Consumers’ in the UK are saddled with huge 
debts. Once people are in debt, they lose their economic 
independence, and with it a great deal of their capacity 
to challenge the power holders in society. Personal debt 
in the UK -- lending secured on dwellings and consumer 
credit -- totals over £1.45 trillion: £1,450,628,000,000 at 
the end of June 2011 and £1,452,493,000,000 at the end 
of November. This amounted to an average of £53,685 
for each household,7 before even starting to take public 
debt into account.  

Private debt is a response to the ‘common sense’ that 
economic growth is the means for borrowers to repay 
debts and is thus both permanent and desirable, a view 
promulgated by the elites who benefit from the ideology 
of consumerism.  

The rise of supra-national elites, who are protected 
from the economic uncertainties that afflict national 
populations, is a dangerous trend. Elites have become 
adept at siphoning off wealth into safe havens beyond 
national jurisdictions. Business leaders pass through the 
door into politics, politicians benefit from lucrative 
directorships; the whissh of the revolving door signifies 
the power holders. Samir Rihani, a systems theorist, 
made the point thus:  
 
 “There is now a revolving door between business and 

politics. This feature first appeared in the USA, but is 
spreading fast to other regions. This is not the same 
as the well established tradition for some business 
people to move into politics which has been in 
evidence for centuries. The corporate and political 
spheres have now merged together into one 
continuum. It is becoming progressively difficult to 
know when governments are acting on behalf of the 



Chapter 7 – Systems, Ideology and Complexity 
 

146 

 

people and when they are merely responding to 
business dictates. No overt direction is necessary; 
politicians are also businessmen and women in their 
own right”.  

 

Rihani cited, as examples, John Major, who became 
European chairman of the asset managers the Carlyle 
Group after his years in 10 Downing Street as Prime 
Minister of the United Kingdom; and Kenneth Clarke,8 
appointed deputy chairman of British American Tobacco 
after serving as Chancellor of the Exchequer.  

When Tony Blair handed the prime-ministership of 
the UK to Gordon Brown in June 2007, he left Parliament, 
resigned the leadership of the Labour Party, and set 
about forging a lucrative career. He accepted advisory 
posts with the American investment bank JP Morgan 
Chase and the Swiss insurance group Zurich Financial 
Services – moves that caused little surprise, because the 
public accepted the transition from public representative 
to private entrepreneur as quite natural. Mixing the two, 
as in the case of members of Parliament inflating their 
expenses, was still deemed unacceptable, but a 
transition based on the market value added by public 
service – fame, connections -- was more or less expected. 
Gordon Brown, Chancellor from May 1997 to June 2007, 
then Prime Minister to May 2010, chose not to follow 
this well-trodden road to wealth, and after Labour lost 
power in the 2010 election, remained in Parliament as an 
ordinary MP, spurning the revolving door to the escalator 
which elevates business, political, sporting and cultural 
elites into circuits far removed from the daily round 
experienced by national populations.  

The disconnection between the life experiences of the 
elites and the rest counteracts efforts to increase social 
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equality, but concerted remedial action is difficult 
because actions are set in context and contexts change, 
all the time. Complex webs weave systems together, and 
an intended beneficial change at one point in a system 
has unpredictable repercussions. Even if there were 
universal agreement for a planned return to sustainable 
agriculture, for example, the results would probably be 
quite different from the original ideas. This happened in 
Cuba, where food imports are rising, despite the drastic 
self-sufficiency programme implemented in the 1990s, 
largely because of the political decision to revive tourism, 
bringing in its train the need to feed affluent tourists in 
ways at least approximating to their normal diets. 
Change is unpredictable and creates its own momentum.  
 
 

Gaia, systems and the value of 

complexity 

James Lovelock is a British scientist who crosses subject 
boundaries. In an academic world that still values 
subjects as distinct accumulations of knowledge, 
scientists who stray into others’ territory tend to be 
regarded as somewhat eccentric. James Lovelock’s Gaia 
theory of the world, its climates, environments and living 
beings, as forming one highly complex system, was 
largely ignored by other scientists at first, and took about 
30 years to become mainstream. James Lovelock, who 
was born in Letchworth, Hertfordshire, in July 1919, 
graduated in chemistry from Manchester University, 
moved into medicine and gained a doctorate from the 
London School of Hygiene and Tropical Medicine. Over in 
the USA he taught at Yale, Harvard, and Baylor University 
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College of Medicine. His inventions, numbering over 50, 
included an electron capture detector, effective for 
measuring air pollution. He started working at the 
National Aeronautics and Space Administration (NASA) in 
the USA in 1961, investigating the possibility of life on 
Mars. Since 1964 he has been an independent scientist. 
The Gaia theory was first published as a hypothesis in 
1972 in the paper ‘Gaia as seen through the 
atmosphere’.9 Lovelock developed the hypothesis into a 
theory,10 expounded in books include Gaia: a New Look 
at Life on Earth (1982), The Ages of Gaia (1988), Healing 
Gaia: Practical Medicine for the Planet (1991), Gaia: the 
Practical Science of Planetary Medicine (2000), The 
Revenge of Gaia: Why the Earth is Fighting Back – and 
How We Can Still Save Humanity (2006) and The 
Vanishing Face of Gaia (2009). The increasing pessimism 
of the titles parallels James Lovelock’s own thinking that 
we will continue to wreak havoc on our planet although 
we are aware of the damage we are inflicting. 

The systems view of the world expounded by Lovelock 
conflicts with the subject-centred education that most of 
us have probably received. Education split into subjects 
makes it harder for us to see knowledge as constructed 
networks full of holes and conflicts, as systems that 
humans influence and are influenced by. Gaia theory 
suggests that the components of a system interact and 
self-organise into evolving structures. Complex systems 
tend to evolve towards a critical point, the ‘edge of 
chaos’. At this point, a small change11 can propel the 
system into chaos, although a propensity to self-organise 
means that, through homeostasis, systems try to resist 
chaos that is highly destructive. Homeostasis is the self-
regulation of critical variables to stay in equilibrium 
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despite pressures to upset that equilibrium. The 
‘negative feedback’12process to achieve homeostasis is 
more predictable than positive feedback, which happens 
when a change in one part of a system accelerates 
changes that take it to a new, unexpected state.  

Systems are more than the sum of their parts, an 
imporant point that tends to be ignored by those who 
argue that the behaviour of a system can be understood 
by observing the behaviour of the separate parts. 
Interactions between the components create new 
properties, ‘emergent’ properties, which cause changes 
to proceed in directions that cannot be predicted from 
observing the behaviour of individual parts. The 
phenomenon of the unpredictable emergent property 
means that we cannot accurately predict future events, 
or future environmental conditions. As Samir Rihani 
pointed out: 
 
 “…emergent properties ensure that the whole is more 

than the sum of the parts.”
13

  

 
The Second Law of Thermodynamics proposes that 

any system left alone, without regulation, drifts steadily 
into disorder, i.e. shows increasing entropy, a drift that 
homeostasis resists. The concept of homeostasis in 
physical, chemical and biological systems has become 
orthodox science, but has been slower to permeate 
social and economic sciences. Roy Madron and John 
Jopling, the authors of Gaian Democracies: Redefining 
Globalisation and People Power,14 promoted a systems 
perspective, arguing that only a world view based on 
understanding complex adaptive systems can contribute 
to solving social, economic and environmental problems.  
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 “…thinking in systems terms means seeing whole 

systems; all human systems have a purpose; systems 
are self-organising and self-generating; all systems are 
always changing; systems go through various stages; 
systems sometimes get into a vicious spiral; and, 
while the imperative for change may come from 
outside the system, change takes place within it.”

15
  

 
John Jopling’s co-author Roy Madron began to 

stumble towards the concept of Gaian democracy after 
linking James Lovelock’s Gaia theory with his own work 
on sustainable change in human systems. Madron’s and 
Jopling’s perceptions appear to me to be developments 
of the social systems approach pioneered by Auguste 
Comte in his major works published between 1830 and 
1854. Comte’s works were brought to the attention of 
the English-speaking world by his contemporary and 
translator, Harriet Martineau, who wrote that: 
 
 “We find ourselves suddenly living and moving in the 

midst of the universe, -- as a part of it, and not as its 
aim and object. We find ourselves living, not under 
capricious and arbitrary conditions, unconnected with 
the constitution and movements of the whole, but 
under great, general, invariable laws, which operate 
on us as a part of the whole”.

16
  

 
Social systems theory was taken up by Herbert 

Spencer (1820-1903), who devised ‘Laws of Regulation’, 
the first of which stated: 
 
 “The differentiation and elaboration of regulatory 

structures (concentration and consolidation of power) 
are an additive function of: 



Chapter 7 – Systems, Ideology and Complexity 
 

151 

 

 The size and rate of growth of a population. 

 The level of material surplus generated by 
productive forces. 

 The volume and velocity of exchange transactions. 

 The level of inequality and associated internal 
threat. 

 The level of external threat from surrounding 
populations”.

17  
 

This law suggests that power will be concentrated and 
regulation will be elaborate in a densely populated 
society with high volumes of trade in goods and services, 
with large income differentials internally and external 
populations desperate to share in the wealth that is 
flaunted in front of them – a familiar scenario in the 21st 
century.  

The 20th century sociologist Talcott Parsons (1902-
1979) argued that the main social system has four 
subsystems: economy; polity; societal community; and 
the ‘fiduciary’ or cultural subsystem. These subsystems 
were linked, in his mind, by ‘double interchanges’, each 
being a dynamic mechanism enabling the subsystems to 
adjust to each other. These ‘double interchanges’ are a 
way of describing homeostasis or negative feedback. 
Parsons did not see humans as an integral part of the 
overall system and its subsystems, though, but as 
separate actors influencing and influenced by the 
systems surrounding them, above the systems, 
controllers rather than controlled. Daniel Bell,18 emeritus 
professor of sociology at Harvard, simplified Parsons’ 
four subsystems into three realms -- polity, culture, and 
techno-economic -- and proposed that the disjunctions 
between realms are a structural source of tension in 
society and therefore the fulcrum of change.19 These 
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fulcrums of change allow the positive feedback that can 
shift a system to a new form, distancing it from systems 
that previously meshed with it.  

Comte had envisaged sociology as an advanced, highly 
complex science, and his systems approach has been 
elaborated by many thinkers and employed by countless 
more, including the former US Secretary of Defence 
Donald Rumsfeld, who famously ruminated about 
‘unknown unknowns’, the emergent properties of 
systems that are not predictable from knowledge of the 
systems’ component parts. Key ideas in the trajectory of 
the proposition that knowledge of the component parts 
of a system does not equate to complete knowledge of 
the system itself have come from scientists including Kurt 
Gödel (1906-1978), whose Incompleteness Theorem20 
proposed that any computably enumerable set of axioms 
in a consistent system includes at least one formula that 
is not provable within that system. Mathematician, 
physicist and computer scientist Alan Turing (1912-1954) 
took Gödel’s theorems into the borderlands between 
maths, physics, chemistry and biology and considered 
the role of uncomputable mental intuition, enabling a 
human to recognise the truth of a statement that, 
formally, is unprovable.21 Roger Penrose,22 building on 
the work of Gödel, Turing and other mathematician/ 
philosophers, has a view of consciousness as 
transcending formal logic,23 a reality with aspects that 
cannot be predicted beforehand.  

Governments tend to be reluctant to admit 
unknowability, perhaps because leaders think such an 
admission makes them look weak. Governments 
generally prefer to hide behind the myth that they are in 
control, although given the inherent unpredictability of 



Chapter 7 – Systems, Ideology and Complexity 
 

153 

 

natural and human systems, flexible responses are more 
appropriate than pre-determined courses of action.  

Michael McIntyre, emeritus professor in the 
Department of Applied Mathematics and Theoretical 
Physics at Cambridge University, argued24 that rigidity is a 
“recipe for vastly increasing the number of things that go 
wrong, especially in complex systems engineering like 
computer software and genetic engineering, and in 
medicine, in education, and in human societies 
themselves”.25 Systems that are diverse and flexible have 
a much better chance of adjusting to changes than 
systems that are rigid.  

Applying this analysis to food and farming leads to the 
hypothesis that modern agribusiness’s rigid philosophy of 
yield maximisation, supply chain control and business 
expansion makes the whole system more susceptible to 
collapse, because there is no slack in the system to help 
adaptation to changing conditions. Samir Rihani 
explained:26 
 
 “…evolution is an open-ended process that involves 

small but effective adaptations by which the system 
tries to improve its chances of survival. In the first 
instance, however, the system must gather 
knowledge about its environment, including activities 
by other co-evolving systems. Intelligence helps, but 
is not necessary. Copious internal variety ensures that 
some elements will survive and prosper under the 
new conditions”. 

 
Those successful elements may not be human, 

though. James Lovelock’s Gaia theory, while accepting 
that people can alter systems, also proposes that human 
interventions are no different from system changes 
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caused by other factors, in that any change can have 
unexpected consequences. Human efforts to try and 
impose mastery on any part of the physical or social 
environment are always likely to fail: our interventions 
can swamp the negative feedback that attempts to 
return systems to equilibrium, pushing them into chaos 
instead. Interventions and interactions can trigger 
unexpected consequences that may be catastrophic for 
some elements of the system – even for human survival 
in the case of the global climate system, perhaps. A belief 
that humanity can dominate the planet gives only an 
illusion of control, a mask of competence that shuts out 
the complexity that is essential to the evolution of life. 

Complexity may appear to be a messy, inefficient 
hotchpotch, but complex systems at least provide 
options for responding to changing circumstances.  
 
 

Restoring complexity 

 
Pioneers willing to devote themselves to the protection of 
diversity include several without whom British farming 
would be far less capable of responding to change.  
 

 

Lawrence Alderson: the Rare Breeds 

Survival Trust 

British farming was marching down the road to rigidity 
when Lawrence Alderson founded the Rare Breeds 
Survival Trust in 1973.  

Farmers had been abandoning traditional breeds in 
favour of those able to produce high yields in high-input, 
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high-output agriculture. During the 1970s the fields of 
Britain became monochrome, filled with black-and-white 
dairy cattle, the British Friesian and its close relative the 
British Holstein. The breeds they all but ousted included 
the Dairy Shorthorn, which can thrive in low-energy 
farming. The Dairy Shorthorn gives less milk than the 
Holstein or Friesian, but is an economical producer. That 
did not matter in the 1970s or 80s, but began to be 
significant again in the 90s, and in the early 21st century 
is an important attribute. Without the work of the Rare 
Breeds Survival Trust, the farm livestock gene pool may 
well have diminished so much that farmers would have 
lacked a choice of breeds with which to meet the new 
realities of farming in a world of limited and expensive 
energy.  

Lawrence Alderson steered the trust through 
restructuring after the trauma of the foot and mouth 
disease epidemic in 2001, which resulted in the slaughter 
of ten million farm animals in the UK. Rare breeds were 
not exempt from the cull, imposed because the 
Department for Environment, Food and Rural Affairs 
opted for slaughter over vaccination. The cull rammed 
home to the trust the need for a national gene bank, as 
insurance against the future loss of livestock breeds. The 
actor Richard Briers, a long-time supporter of the trust’s 
work, became the public face for an appeal to raise £2.5 
million for a gene bank. Between 1900 and 1973, 26 
native breeds of British livestock and several breeds of 
poultry had vanished, the trust noted, but since 1973 not 
a single breed has been lost. Thanks to the trust, the 
gene pool of British farm livestock is much wider than it 
would otherwise have been. Lawrence Alderson and his 
fellow enthusiasts made a difference, and the old breeds 



Chapter 7 – Systems, Ideology and Complexity 
 

156 

 

they protected have real advantages in a low-energy 
world: it is the world for which they were bred. 

Lawrence Hills and Alan and Jackie 

Gear: the Henry Doubleday 

Research Association and the 

Heritage Seed Library 

Crop diversity is vital too. The important Heritage Seed 
Library for vegetables in the UK has its origins in the work 
of two men, Henry Doubleday and Lawrence Hills, 
individuals who were catalysts for change. Henry 
Doubleday was a 19th century Quaker smallholder who 
introduced Russian comfrey into England. Lawrence Hills 
saw comfrey as something of a miracle crop, and it was 
always a central element of his organic garden at 
Bocking, Essex. In 1954 he launched a research 
association into comfrey specifically and organic 
gardening generally, and called it the Henry Doubleday 
Research Association. After 30 years the Bocking site was 
no longer large enough for all the organic growing that 
the association wanted to do, and in 1985 Lawrence and 
his wife Cherry, and their assistants Alan and Jackie Gear, 
moved to 22 acres at Ryton-on-Dunsmore near Coventry 
in Warwickshire.  

The Gears took over the management of the gardens, 
which by 2006 were a national centre for organic 
gardening, and also the home of the UK’s Heritage Seed 
Library. The library dates from 1975, and keeps over 800 
varieties of rare vegetable seed. The ‘adopt a vegetable’ 
programme is rather like the ‘adopt a donkey’ schemes 
common in donkey sanctuaries. Adopters pay £15 or £20 
a year to fund seed production of the variety they 
choose. Old varieties have characteristics that we may 
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need again one day – and they bring diversity to the 
standardised world of supermarket vegetables. 
Commercial seed production is controlled by a small 
number of companies who focus on a restricted range of 
varieties, thereby reducing bio-diversity. The Heritage 
Library depends not on corporations, not on 
government, but on individuals in the mould of Henry 
Doubleday and Lawrence Hills.  

While the UK government has not shown much 
interest in preserving crop seeds, in Norway the 
government announced, in 2006, a plan27 to construct a 
vault in its Svalbard archipelago in the Arctic, in which to 
put seeds from around the world to protect them from 
catastrophes. The vault, constructed 390 feet inside a 
sandstone mountain, opened in February 2008 and can 
store 4.5 million seed samples at 0 degrees F, a 
temperature that should preserve them for decades, up 
to 1,000 years for some varieties.  
 
 

Lady Eve Balfour and Patrick 

Holden: the Soil Association  

The Soil Association, which in the UK almost single-
handed carried the standard for organic farming during 
the agrochemical boom years of the 1960s, 1970s and 
1980s, owes a huge debt to one individual: Lady Eve 
Balfour, niece of the Conservative Prime Minister Arthur, 
later Lord, Balfour. Eve Balfour, born in 1899, studied 
agriculture at Reading University, and then farmed at 
Haughley in Suffolk. She argued that to be healthy, 
individuals needed excellent food from living soil that 
was full of organic matter, micro-organisms, and soil 
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conditioners like earthworms. Her views, influenced 
particularly by the nutrition pioneer Sir Robert 
McCarrison, and the agriculturist Sir Albert Howard, were 
dismissed as ‘muck and magic’ by the agricultural 
establishment, especially after the Second World War, 
when farming was rushing into the industrial 
petrochemical age. In 1943 Eve Balfour’s book The Living 
Soil was published, and two years later she invited 60 
people of like mind to meet with a view to forming an 
association to encourage healthy soil for good food and 
sustainable farming. The Soil Association was the result, 
and its first meeting was in London on May 30th 1946.  

High-profile farmer Patrick Holden was appointed 
director of the Soil Association in 1995, and held the post 
until stepping down in 2010. He had become an 
influential figure: the magazine Farmers Weekly, for 
example, ranked him at no.10 in its ‘Top 20 Power 
Players’ list for 2006, sandwiched between the then-
Chancellor, Gordon Brown, at no.9 and chef/food 
campaigner Jamie Oliver at no.11. 28  Farmers Weekly 
commented: 
 
 “The organic champion has driven the organic 

movement since the early 1970s, steering it from its 
image of muck and magic to its position today as a 
multi-billion pound industry….” 

 
During the 1970s, the idea that the leader of the Soil 

Association could be a ‘Top 20 Power Player’ would have 
been laughed right out of the Farmers Weekly office. 
Organic farming, according to the agricultural wisdom of 
the time, was so cranky as to be ludicrous.  
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Without champions for organic farming and gardening 
like Eve Balfour, Lawrence Hills, Patrick Holden and Alan 
and Jackie Gear, and without pioneers for livestock 
diversity such as Lawrence Alderson, the resource base 
for food security and a sustainable agriculture would 
have been far weaker than it is, as the Age of Oil draws to 
an end. Individuals who achieve change do indeed make 
a difference, but there are attendant dangers. Any 
change that becomes widely accepted risks becoming 
reified as a new orthodoxy, and orthodoxies are 
themselves resistant to change, and thus fail to adapt to 
new contexts.  

Organic farming is still a long way from orthodoxy, 
however. Organic products accounted for only 3% of 
household spending on food and non-alcoholic 
beverages in the UK in2009,29 and the market is expected 
to become more difficult in the 2010s as households’ 
budgets come under stress in deficit-laden Britain. The 
price comparison website Kelkoo forecast 30  that the 
‘green premium’ on food and drink prices, 24.8% in 2006 
and 21.4% in 2010, would fall to 19.2% between 2012 
and 2013. Organic farmers need to obtain premium 
prices because their immediate production costs are 
higher than in chemical-intensive farming – they have to 
employ more labour per acre, to replace the chemicals. 
There is a danger of a race to the bottom, if households 
eke out their lower disposable incomes by shopping for 
cheaper and cheaper food which cannot be produced 
sustainably. At some not-too-distant time, that ‘cheap’ 
food will no longer be available because there will not be 
the low-cost fuel and power to process, store and 
transport it, but when that happens, will sustainable 
farming be ready and able to plug the gap? 
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Chapter 8 

Through the 

Political Maze 

Back to the land 

Will life in Britain in 2050 require more manual work 
than in the early years of the 21st century, to replace 
today’s profligate energy consumption? Energy use is 
likely to have fallen by two thirds. People will spend 
more time carrying out the activities necessary for 
survival – finding and growing food, preparing it, storing 
it, cooking it -- so there will be less time for ‘careers’ or 
for ‘leisure’. Repair skills will be in demand. People will 
mend anything and everything, as long as they can get 
hold of repair materials. The age of long-distance 
commuting will have ended, and long-haul holidays will 
be distant memories. 

At least half the working population would need to 
work on the land. Fewer people would earn enough to 
pay income tax, and so government would struggle to 
fund public services like health, education, social security 
and defence. The degree of occupational specialisation 
that characterised the 20th century would not be possible 
if half the population were engaged in the production of 
necessities. The role of women would change, in fact 
society could revert to a more traditional patriarchal 
system because women have benefited hugely from job 
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opportunities in the public sector, and thus will suffer 
disproportionately as publicly-funded work declines.  

State-sponsored research tends to be ahead of state 
policy in ecological matters. The UK’s Natural 
Environment Research Council, for example, has a 
programme called ‘Sustainable use of natural resources’. 
But Britain’s education policy has barely acknowledged 
even the possibility of a huge dislocation in global 
economy and consumer culture. In England the national 
curriculum for schools attaches insufficient importance 
to ecology, to the inter-relatedness of knowledge, or to 
the fragility of the economy on which consumer lifestyles 
are based. There is little room in schools, or indeed in 
most universities, for critical, independent, innovative 
thinkers, but these are the people on whom we will all 
come to depend. They should help us avoid a descent 
back into a precarious existence as hunters and 
gatherers. 
 
 

Either food or fuel  

When fossil oil has diminished, the energy-hungry will 
look to biomass crops grown for their energy value. Yet 
the supply of biomass will be severely restricted, because 
good soil is finite and declining every year. This soil must 
support both biomass crops and food crops. It follows 
that as biomass occupies more land, the acreage for food 
production has to fall. Shortages of fresh water, and of 
fossil-fuel dependent fertilisers and pesticides, will mean 
lower crop yields per hectare. In addition, rising sea 
levels will flood good farmland. All this presages a 
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shrinking population, as there will be less food to go 
round.  

Oilseed rape, corn and sunflowers are already popular 
crops for biodiesel, although generally the yield per 
hectare is increased artificially with synthetic fertilisers. 
The UK could not both feed the population and grow 
enough oil crops to keep its vehicles on the road. A 
typical diesel-engined car doing 12,000 miles a year 
would require about 2.8 acres of oil crop to fuel it. The 
UK had 34,399,700 licensed motor vehicles in 2010. If 
they were all diesel-engined and travelling 12,000 miles a 
year, they would need biofuel produced from around 
96.3 million acres, in excess of 150,000 square miles, 
over 60% greater than the whole land area of England, 
Wales, Scotland and Northern Ireland combined. So even 
if biodiesel became a mainstream fuel, it would support 
only a small fraction of the vehicles which were on 
Britain’s roads in 2010. 

The tropical perennial oilseed plant Jatropha curcas, a 
native of Mexico and Central America, has the potential 
to yield heavily in hot climates with moderate rainfall of 
about 31 to 32 inches or 800 millimetres. One hectare 
can provide up to 500 litres of oil after the first year, 
rising to a maximum of 2,500 litres or so after three 
years. India has a major programme to plant Jatropha 
curcas, especially in areas at risk from soil erosion and 
desertification. The oil can replace fossil diesel, and in 
addition the plant has other benefits. The oil cake 
residues make a fertiliser rich in nitrogen, phosphorous 
and potassium, the leaves repel some insect pests, the 
bark yields a blue dye, and most parts have medicinal 
uses, for skin ailments, sores, rheumatism and 
haemorrhoids. The plant should be an important source 
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of oil in future, although most yields would be much 
lower than the maxima suggested by the crop’s 
supporters, because of diseases and less-than-ideal 
growing conditions. A top yield of 2,500 litres of oil per 
hectare equates to 15.7 barrels of petroleum.  

The still-rising annual consumption of oil makes the 
task of substitution harder. In 2005, the world used 
about 30.3 billion barrels of oil, equating to unrealistically 
high yields of Jatropha oil from a land area of about 19.3 
million square kilometres, more than the whole area of 
Russia, the world’s largest country, which extends over 
17 million square kilometres. In 2010 world oil 
consumption was higher at 32 billion barrels.1 On the 
same basis of impossibly high and uniform Jatropha 
yields, the theoretical land area needed would be 20.4 
million square kilometres. Oil use is rising when it should 
be declining towards a level that could be sustained for a 
few decades while alternative, sustainable technologies 
are introduced  

No one is seriously suggesting that one type of plant 
should supply the world’s fuel needs, but the point of the 
theoretical calculation is to highlight the terrifying 
expanse of land from which fuel, whether biodiesel or 
bioethanol will have to be produced, if our way of life is 
to persist.  

Gordon Brown, when Chancellor of the UK, included a 
biofuel promise in his Pre Budget Statement in December 
2005, which stated that, by 2010-11, 5% of the volume of 
transport fuels used in the UK had to be made from 
renewable sources and that biofuel manufacturers, 
whether making biodiesel or bioethanol,2 should receive 
special capital allowances to encourage construction. By 
2011 the intended financial support for biofuel projects 
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had been scaled back to competitive grants awarded by 
the Big Lottery Fund within National Lottery,3 although 
publicly funded grants of at least 30% were available for 
new recharging or refuelling stations for vehicles 
powered by electricity, hydrogen, biofuels and, 
somewhat controversially, natural gas.4  

Biofuels could help us to manage the essential 
transition from energy profligacy to parsimony, but the 
reality of limited – and declining – agricultural land 
means that we cannot grow as much fuel as the world 
currently uses, and at the same time produce enough 
food to prevent widespread hunger. Fertile land is the 
key to future survival, and competition for it will 
intensify. 

There are few opportunities for the general public to 
invest small sums in agriculture, let alone sustainable 
agriculture. The website Trustnet was, in January in both 
2011 and 2012, listing four unit trusts focused on 
agriculture 5 , but their inevitable bias is towards 
agribusiness because small farmers are not public 
companies in which shares can be traded. Investors 
without deep pockets cannot buy a farm directly, either. 
Solutions to the impasse are starting to appear: 
community supported agriculture, community land 
trusts, allotments, even guerrilla gardening, whereby 
clandestine gardeners plant and maintain unused plots of 
land.   
 
 

Allotments alert 

The popularity of the British allotment, a field divided 
into plots on which individuals can grow fruit and 
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vegetables, declined in the decades after the Second 
World War, as imported food became plentiful and 
cheap. People preferred to buy holidays and leisure 
activities rather than spend their days off digging and 
weeding. Local councils, which owned much of the 
national allotments estate, sold them off. During the 
food-shortage years of the Second World War, there 
were some 1.4 million allotment plots in England and 
Wales. By the 21st century, the total had collapsed to 
250,000 plots.  

In the early 2000s, though, allotments began a revival, 
with funding from the Esmée Fairbairn6 Foundation and 
the Tudor Trust for the Allotments Regeneration 
Initiative. British allotments are usually measured by the 
‘rod’, which is either a length of 5.5 yards, or an area of 
30.25 square yards.7 The typical allotment is between 
five and ten rods, around 150 to 300 square yards, 
between one thirty-third and one seventeenth of an 
acre.8 One individual would need between three and five 
allotments to feed themselves on a vegan diet, and a diet 
with meat like beef and lamb would require twenty times 
more land, 60 to 100 allotment plots, to feed a single 
person.  

Allotments have huge potential value as sources for 
home-grown fruit and vegetables, and it is an enormous 
shame that so many have been built on. The National 
Trust has a programme to create 1,000 allotments on its 
land between 2010 and 2012, an excellent initiative that 
may encourage other landowners to start similar 
ventures. 

The day after I first wrote this, The Independent on 
Sunday reported9 that Eric Pickles, the UK government’s 
Secretary of State for Communities and Local 
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Government, was considering a move to abolish the legal 
requirement for local councils to provide allotments. The 
prospect angered allotment gardeners across the 
country, and spurred an immediate response from the 
Communities and Local Government department, 
denying any such plan. The story did highlight the 
vulnerability of council-owned allotments, and thus of 
the food grown on them, to any change in their legal 
status authorised by Parliament.  
 
 

Mixed farming for the future  

Mixed farming – the production of livestock and crops on 
the same farm, the crops rotated to prevent soil 
exhaustion, and manure from the livestock spread back 
on the land as fertiliser – is more sustainable than 
intensive monocultures, but in industrial countries has 
been out of fashion for half a century. If we are to feed 
ourselves successfully, a combination of mixed farming 
and fruit-and-vegetable gardening will have to return. 
Livestock on mixed farms, such as oxen and horses, 
provide energy to pull implements and carts. Mixed 
farming, using small hedged fields to help prevent soil 
erosion, protects the ground. The Earth’s soils are 
suffering from desertification, nutrient leaching, loss of 
organic matter, flooding, urban development. Each year 
in China, for example, 2,500 more square kilometres turn 
to desert.10 In the world’s forests, felling of mature trees 
exposes soil to run-off, and also exposes it to sunlight 
which dries out the forest floor, making it more 
susceptible to fires. More than 12,000 square miles of 
Amazon rain forest are destroyed every year, an area 
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exceeding one two-hundredth of the entire Amazon 
basin, disappearing every year. Felling the trees means 
less plant life to absorb carbon dioxide. Cattle ranches on 
the cleared land produce food for people at the cost of 
destroying the natural systems on which humanity 
depends. The disappearance of the Amazon forest also 
has desperate consequences for the indigenous 
population, fewer than 250,000 of whom survive. A vital 
knowledge base has vanished with them – particularly 
knowledge of plants and their nutritional and medicinal 
properties. As Raintree Nutrition Inc11 pointed out: 
 
 “Each time a Rainforest medicine man dies, it is as if a 

library has burned down.” 

 
Paradoxically and dangerously, once deforestation has 
reduced carbon dioxide absorption and contributed to 
higher temperatures, the remaining plants may emit 
more carbon dioxide than they absorb – a possible 
example of positive feedback taking the system away 
from stability.12 
 
 

Food security 

Wanting to eat local food is one thing, but living solely on 
a diet of locally produced food would be a shock to most 
Britons. No out-of-season ‘fresh’ fruit or vegetables, no 
bananas, no pineapple, no citrus fruits, no tea, no coffee, 
and  few spices. 

Even if food in the shops is not imported, it is usually 
not ‘local’ in the sense of being produced, harvested, 
processed, packed and eaten within a radius of, say 20 
miles.  
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The British government has not been overly 
concerned about food security, and now that the issue is 
forcing its way up the global agenda, lacks the financial 
resources to make much of a difference. Margaret 
Beckett, who at the time was Secretary of State for 
Environment, Food and Rural Affairs, was giving evidence 
to the House of Lords Select Committee on the European 
Union, on July 6th 2005.  In reply to a question13 from 
Lord Christopher, who asked: “Have you got in the 
context of the WTO [World Trade Organization] 
discussions anybody working at all on the issue of food 
security, certainly for the United Kingdom?” Mrs Beckett 
said: 
 
 “We have not got people working on what we might 

call food security as such, not least because, I am not 
sure how long it is, but it is certainly many decades, 
more than a hundred years, probably a couple of 
hundred years at least, since the United Kingdom has 
been totally self-sufficient in food. We have long been 
a trading nation, and very proud to be so, and, in 
consequence, a nation that imported food, among 
other things, from elsewhere.” 

 
She continued, as if trying to soften the starkness of 

the admission that no one in DEFRA was concerned with 
food security: 
 
 “What we are certainly doing though, and we are 

putting quite a lot of effort into, is encouraging local 
sourcing, which is a different way of approaching the 
same problem, and for a variety of different reasons. 
We think genuinely there is very high quality of British 
food available, but there is much benefit, not least 
when one considers food miles, in encouraging 
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people to source produce locally, and so we are 
continuing to look at that, including working within 
the public sector to encouraging more local sourcing. 
Therefore, we are addressing it from that point of 
view really rather than from an abstract concept of 
food security. I know that was part of the 
consideration when the Common Agricultural Policy 
was first set up for Europe as a whole, not least in the 
aftermath of food shortages during the war, but I 
think if you asked us now where do we see the 
security concerns, it would be more in terms of 
energy security and indeed climate security. The big 
risks that we see today stem from the impact of 
climate.”  

 
So the Department for Environment, Food and Rural 

Affairs saw energy and climate insecurity as threats, but 
not food insecurity. The advice to source locally when 
feasible was an avoidance of the responsibility to have a 
proper food security plan, and in practice meant nothing 
definite at all.  

There was no real change in this perception by 2011. 
James Paice MP, in a written reply in January 2011 to a 
question from Tim Farron MP, said: 

 
“The Government have no plans to hold reserve stocks of 
food. In the UK Food Security Assessment (published in 
August 2009 and updated in January 2010) DEFRA assesses 
that the UK enjoys a high level of food security, and we are 
continuously reviewing our evidence base to maintain this 
situation.”

14
   

 

The Food Security Assessment 15  is somewhat 
Panglossian in tone, carrying the assumption that food 
supplies to British households will continue to be 
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plentiful, and that those households will continue to be 
able to afford adequate diets. Food production at 
present levels depends on copious use of manufactured 
fertilisers and pesticides, which in turn consume fossil oil 
and gas. The assessment document states confidently 
(box 10) that “Global proven reserves of crude oil and 
natural gas are rising”. The evidence for this assertion is 
the data published by the Energy Information 
Administration of the USA, which has its own agendas. 
Citing the World Bank, the assessment claims: 

 
“The existence of ample (and growing) reserves, and a 

history of significant improvements in the technology with 
which resources are found and extracted, suggests that supply 
will continue to rise in pace with demand.” 

 
However in the same paragraph in box 10 we read: 
 
“True resource exhaustion is unlikely not least because, as 

resources become scarcer, their prices rise, consumption 
declines, and alternatives that once may have been 
uneconomic are substituted for the scarce (and expensive) 
commodity.” 

 
So reserves are both growing and become scarcer, but 

no need to worry because when one energy source is 
used up, we will just find another one. This seems rather 
loose thinking on which to base the food security of a 
nation. 

 
The chart on the next page illustrates the escalation, 

albeit uneven, in agricultural commodity prices between 
October 2008 and October 2011. The rises, which must 
surely be a big surprise to the authors of the UK Food 
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Security Assessment, far outpace workers’ incomes, 
forcing lower-income households to impoverish their 
diet, and middle-income shoppers to devote more of 
their budget to food.  
 
Agricultural commodity prices’ upward trend 

 
Source: Commodity prices published daily by the Financial 
Times. 

 
Politicians in a ‘democracy’ generally dare not 

introduce radical measures that would immediately turn 
a majority of voters against them, even if that means 
they are ignoring dangers lurking beyond the time 
horizon of the next election. The UK government is not 
sure what to do about food security, or climate change, 
or how to link climate policy with food policy, or 
agriculture policy, or transport policy, or industry policy, 
and the financially challenged circumstances of the 2010s 
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mean that decisions are likely to remain short-term – and 
timid. 

The timidity is a result of the restricted freedom that 
politicians have, because of the international groups and 
accords to which their nations belong. The UK’s 
membership of the European Union has some definite 
disadvantages for any effort to move towards a 
sustainable future. This became clear on reading the 
government’s reasons for rejecting proposals from local 
authorities in England for green innovations under the 
2007 Sustainable Communities Act. The proposals were 
published in December 2009 and the government’s 
response – after the change of administration from 
Labour to Coalition in May 2010 – appeared in December 
2010.16 West Lancashire District Council had proposed 
that the government should lobby the European Union 
for changes to the Treaty of Rome, to allow councils to 
favour local suppliers and local workers when deciding 
on contracts. Government rejected this as contrary to the 
EU requirement for non-discrimination, and on the topic 
of local food commented that it would not be permissible 
for local authorities to take account of food miles, or 
environmental impacts, when awarding contracts.   

Most of the ‘sustainability’ proposals that government 
opted to support were technical tweaks with scant cost 
implications, such as allowing local authorities to sell 
electricity generated from renewable sources. Radical 
shifts are not permitted, and this makes the task of 
preparing for a scarce-energy future all but impossible, 
like a sailor prevented from leaping into a lifeboat 
because he is shackled to the deck of a sinking ship.  

The inflexible political philosophy of capitalism has 
become so dominant that it limits the policy options we 



Chapter 8 – Through the Political Maze 

175 

 

can propose. This straitjacket became alarmingly obvious 
to me on reading Foresight: The Future of Food and 
Farming report published by the UK government’s Office 
for Science in January 2011. The authors accepted 
several assumptions as common sense, including 
corporate control of the food chain, free trade as an 
unquestioned good, rising prosperity around the world, 
continued major migration away from rural areas into 
cities, and the dominance of the global market over 
community and national priorities.  

The report accepts constraints on food production 
such as water scarcity, land degradation, climate change 
and high energy costs, but assumes that the free 
market 17  is the universal solution. The frightening 
oxymorons in the text included this: 

 

“Food security is best served by fair and fully functioning 
markets and not by policies to promote self-sufficiency. 
However, placing trust in the international system does 
not mean relinquishing a country’s sovereignty, rights and 
responsibilities to provide food for its population.”  
  Foresight: The Future of Food and Farming, p.19  
 

The quotation from Foresight: The Future of Food and 
Farming seems to me a statement of intent without any 
policy to give it meaning. How can a country provide 
enough for its population if it does nothing to encourage 
food production? The report goes as far as proposing 
(p.13) a ban on food export bans, which I interpret as 
privileging commodity trading companies above 
populations in need of food. The paradoxical statement 
accepts that markets are fair, and that they will achieve 
social objectives if only they are left alone. I do not think 
there are historical precedents for this view, which in 
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2012 seems very 1980s, as if thinking has not moved on 
since Reagan and Thatcher.  

Another oxymoron relates to globalised sustainability.  
 
“A globalised food system also improves the global 
efficiency of food production by allowing bread-basket 
regions to export food to less favoured regions.” 

   Foresight: The Future of Food and Farming, p.13 

 
Huge trade flows over long distances, eating up fossil 

energy and emitting greenhouse gases with abandon, are 
the antithesis of sustainability. The “establishment of 
development corridors linked to major ports” are 
proposed (p.17) as “a very effective way of stimulating 
local economies”. The greenwash term “local 
economies” really means “corporate opportunities”. The 
proposal (p.17) to strengthen rights to land and natural 
resources, such as water, fisheries and forests, means to 
endow private ownership rights over vital, communal 
resources. To this end, business and financial reform 
should “facilitate entrepreneurship in the food 
production sector”, which would “increase food 
production, household revenue, livelihood diversification 
and the strength of rural economies”. How would 
entrepreneurship improve sustainability? No answers. 

There is a lot in the report about food waste, 
estimated at 30% of production, but not a lot about the 
links between long supply chains and waste. Indeed, the 
presupposition that long supply chains are efficient (and 
sustainable) permeates the text. 

The next quotation sums up the fashion to say that 
sustainability is important but must not be allowed to get 
in the way of making money:  
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“Future reform of international institutions such as the 
World Trade Organization cannot ignore the issues of 
sustainability and climate change. But there is the risk 
that allowing sustainability to be reflected in trade rules 
may lead to environmental protectionism.”   

Foresight: The Future of Food and Farming, p.20 
 

So environmental protectionism is bad? Yes, it must 
be that it limits corporate profits. Of course. On the 
following page I read that “there does not seem to be an 
argument for intervention to influence the number of 
companies in each area or how they operate”. Leave it all 
to the market. What about cutting greenhouse gas 
emissions? The “creation of market incentives” (p.29) 
should sort it out. That’s what the report says.  

The big solution to world hunger contained in the 
report’s pages is “sustainable intensification”. Another 
oxymoron, but presented as advice to government. 

When thinking like this prevails, calling for more of 
the same failing, exploitative practices, it is tempting 
(and practical) to retreat into the garden and grow 
vegetables. But it’s not enough.  

Back in 1965 Georg Borgstrom, then professor of food 
science at Michigan State University in the USA, wrote 
The Hungry Planet: the Modern World at the Edge of 
Famine. In this valuable and relevant book he wrote:18 
 

“In order to tackle the great problems of our time we have 
to rid ourselves of one-eyed technological thinking. We 
have every reason to admire the scientific knowledge and 
technical skill which lie behind the space accomplishments 
of the postwar period, so much more so because this 
research has widened the boundaries of our knowledge 
on many important points. But the belief that this is the 
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only way to acquire this information is the tragic mistake 
of our time. In many cases it is clearly the most expensive 
way. We have followed the path of least resistance – it is 
easier to win the ears of the politicians with the new and 
the fantastic. But the day of reckoning will dawn, and it is 
probably not so far away, when science and technology 
will be held responsible before mankind. Men of all 
nations will then become aware that the spectacular 
promises given by dam constructors, plant breeders, soil 
scientists, and chemists have not been fulfilled.” 

 
The evidence that I have tried to present in this book 

suggests to me that we should take more responsibility 
ourselves for producing at least some of our food. 
Looking down from a flat in London’s Whitechapel 
recently, over the back gardens of maisonettes, it 
seemed that most were used for leisure, but there were 
some where vegetables and herbs were flourishing in 
pots, tubs and raised beds. We need to press local 
authorities and socially responsible landowners for more 
allotments where people can grow their own food. We 
have to demand local food from supermarkets. If we eat 
meat, we should favour cuts from animals reared 
naturally and preferably organically, and we should be 
willing to pay more per portion. 

If we concentrate on increasing the number and range 
of plants in our diets, on growing more of our own food, 
on making soil-improving compost from plant wastes, 
and on favouring local producers of foods that we cannot 
supply ourselves, we should be helping to save fuel, to 
trim carbon emissions, and at the same time to improve 
our own health and well-being. We just need the will to 
make the changes before the economic twilight sinks into 
night.  
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world’s natural resources”. 
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Chapter 9 

Glimmers in a Deep 

Twilight  

On Runnymede at Egham in 1215, feudal nobles forced 
King John to sign the Magna Carta, which curtailed his 
powers. If Magna Carta was the dawn of British 
freedoms, the district around Runnymede today reflects 
the erosion of public space and a paranoia to keep others 
out of jealously guarded private space. The notices said it 
all. Often there were too many to take in, notices nailed 
to gates, trees, fences. The wording differed but they all 
meant ‘Keep Out’. The metal chains and padlocks and the 
CCTV cameras reinforced the message. 
 

st aNN’s hill 

Standing on St Ann’s Hill at Chertsey in Surrey, I looked 
westwards over Green Belt. My camera revealed trees, 
fields, a few roofs and chimneys, the epitome of English 
countryside, a testament to the success of the Green 
Belt.  

I was experiencing something quite different, the 
background drone of traffic on two motorways, and the 
roar of jet engines as a plane took off from Heathrow 
every 90 seconds. The trees hid a multitude of urban 
intrusions.  
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This tranquil wooded landscape is just five miles due south of 
Heathrow. The vantage point is on St Ann’s Hill, Chertsey, 
looking west towards Virginia Water, and Ascot. Who would 
believe that two motorways cross the picture? The M25 is 
hidden in a cutting, the M3 is behind the trees in the middle 
distance. 

 
I used to live on a farm amid the trees, and I came 

back to see how much farming was still going on. The 
verdant views hinted at a vibrant farming scene: what 
exactly would I find?  

Forty years on 

I came to be wandering about north-west Surrey in 2008, 
in a ‘Forty Years On’ reprise of a study I did in 1968 of 
farming in the three urban districts of Chertsey, Egham 
and Staines, on the south-western fringes of London.  
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Land-Rovers, Jeeps and other SUVs swished past as I 
tried to cope with roads that have become hostile to 
pedestrians. The few lone children that I saw crossed to 
the other side of the road to avoid me, obviously well-
drilled in the avoidance of strangers. The occasional 
pensioner pushing a shopping trolley-bag would be 
walking to the nearest parade of shops, but mostly 
people were in their car-bubbles, leaving the protective 
custody of their vehicle to enter an office or shop, not 
lingering on the way.  

I did pass the time of day with some dog-walkers, 
their pets making their walk legitimate. There were 
joggers, too, often listening to iPods as, wearing baseball 
caps and sunglasses, they tuned out the world about 
them. One day in a country park where there had been 
smallholdings in 1968, a mother whose toddler was 
playing about 20 yards away from her shouted “Come 
here Georgie” and, sweeping the child up, moved away 
from where I was photographing the changed landscape. 
The geography has changed so much that north-west 
Surrey in 2008 was a different land from 1968, and I 
blame the roads primarily. First the M3 slashed through 
the fields, and then came the hugely damaging orbital 
M25. The motorways are like separation walls with 
designated crossing points for other roads. These 
transport corridors, closed to pedestrians, cycles and 
other non-motorised methods of locomotion, have no 
connection with the landscapes they cross. Like the 
monoliths of old, they are a cultural representation, but 
are imposed on areas like badges of colonisation. Fields 
split, farmsteads divided from their fields, footpaths 
terminated, for the sake of moving more people and 
goods in chains of constant movement.  
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I didn’t think about motorways much when I was a 
young driver. They shaved my journey times, but of 
course they are not really intended for private motorists, 
but for goods traffic. Without motorways to distribute 
the products of globalisation, the financial benefits of 
outsourcing manufacture to parts of the globe where 
wages are much lower would not stack up so smartly. 
Criminals would not be able to move so fast, either. 
Could there be a link between the motorways and the 
angry ‘Keep Out’ signs and the CCTV cameras?  

 
I didn’t see anyone riding a horse on the roads of north-west 
Surrey as I revisited the area in 2008. There were a few cyclists, 
of the sort who ride for sport and fitness, and outside the towns 
even fewer pedestrians than cyclists. On motorways, 
pedestrians, cycles and horses are all prohibited, anyway. I 
thought about where I used to ride my grey pony Sixpence 
(below), in the late 50s and early 60s. 
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Our frequent routes were through Longcross to Chobham 
Common; down Stonehill Road to Stanners Hill; on and around 
Thorpe Green; over neighbouring Lyne Farm to St Ann’s Hill; 
and often down Trumps Mill Lane to the former and largely dry 
gravel pit, about 20 acres reclaimed by grass and woodland, 
that lay over the river Bourne immediately to the west of 
Redlands Farm, where we lived.  

Only one of these rides would be fairly pleasant in 2008, 
along the tree-lined Stonehill Road to the open land at Stanners 
Hill. When I looked up Stanners Hill on Google Maps, I could see 
that the former open heath was now extensively wooded, and 
adjoined a golf course. Stonehill Road has golf courses on both 
sides, shielded from prying eyes by thick woods.  

The ride along Longcross Road to Chobham Common is 
feasible but more than a tad dangerous because of the vehicles 
whipping past in rapid succession. Sixpence’s ears used to prick 
up when we reached the common, and he was eager to gallop 
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a mile towards the other side. We would take different routes, 
sometimes trotting or cantering, sometimes just walking beside 
the gorse and heather. It was one of my favourite places. Now 
the M3 bisects the common, taking away its former quiet, and 
it is no longer possible to ride wherever one wants. In the 1970s 
the common’s owner, Surrey County Council, began to try and 
limit riders’ access. The council brought in a permit scheme in 
1976, and prosecuted riders who rode permit-less onto the 
common. The permit scheme was scrapped in 1989, but only so 
that the council could control riders more closely by forcing 
them to keep to designated bridleways, a plan that the 
Chobham Common Riders Association accepted reluctantly, as 
the alternative seemed to be no access at all. From the 
council’s viewpoint, riders are an intrusion for the indigenous 
plants and animals in what is now a nature reserve, but the 
corralling of riders and walkers onto separate pathways on a 
common crossed by a noisy motorway illustrates, for me, a 
significant loss of freedom to enjoy open countryside.  

Thorpe Green, a 31-acre triangle on the north side of Green 
Road, Thorpe, is now prohibited to horses and riders, by order 
of Runnymede Borough Council. St Ann’s Hill, a larger and 
elevated open space of 53 acres bordering the junction of the 
M3 with the M25, is also off-limits to horses. I would not be 
able to reach it by my old route, in any case, because a depot 
for household rubbish has obliterated the path. I could venture 
to the heathland in the former gravel pit, across the Bourne 
river from Redlands Farm, but only to a fraction of it because 
the M3 split it in two.  

The benefits of roads are usually calculated in figures, as 
journeys shortened by so many minutes, and traffic flows 
increased by so many per cent, but the damage that roads do is 
not quantifiable in the same way. Roads destroy the 
cohesiveness of rural communities, by splitting up farms and 
reducing their viability, and by expanding commuter zones, 
thus creating demand for new homes in a vast suburbia 
dependent on the car for work, shopping, and leisure. Swift 
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access to and exit from suburbia attracts fly-tippers and 
criminals as well as families looking for smart new homes in 
gated developments.  

 

How it was -- farming in north-

west Surrey in 1968 

Back in 1968 farming on the outskirts of London was 
already in decline, despite the planning designation 
‘Green Belt’.  

In 1968 the urban districts of Chertsey, Egham and 
Staines contained 180 farms, according to the Ministry of 
Agriculture’s annual census. In 2008 there is not even a 
Ministry of Agriculture. It was vacuumed up and emptied 
into DEFRA, the Department for Environment, Food and 
Rural Affairs, in June 2001. The farms of 1968 were small: 
53 were under five acres, and only 23 were 100 acres or 
more. There was a lot of specialist horticulture – plant 
nurseries, glasshouses, outdoor vegetables – and a fair 
few pig farms reliant on swill for feeding the animals. 
Swill, waste food fed to pigs, has been illegal since 2001, 
a consequence of the foot-and-mouth epidemic that 
year, as swill-fed pigs were identified as a primary cause 
of the contagion. There were a few small dairy farms. 
‘Small’ was out of favour in 1968 and although it is due 
for a comeback, the official rhetoric is still about the 
benefits of scale, and further automation and 
mechanisation.   

Back in 1968, this portion of London’s Green Belt had 
plenty of local authority smallholdings, 36 in all, 31 of 
which were owned by the Greater London Council (the 
GLC, the body that Margaret Thatcher’s second 
government later abolished in 1986). The smallholdings 
that I studied then were not functioning as the bottom 
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rung of a ladder into farming, because the tenants lacked 
the capital to compete at that time of aggressive oil- and 
gas-fuelled intensification. While owner-occupiers could 
offer their property as security for loans to buy large 
machines and equipment, tenants generally had, and still 
have, much less collateral. Forty years on, as a time of re-
localisation dawns, and with it the replacement with 
human effort of much fossil-fuel energy, the context for 
smallholdings should become more positive.  

Thirteen of the 36 smallholdings in 1968 appeared to 
be producing nothing commercial at all, and were used 
for grazing ponies, or for industrial storage. I interviewed 
the occupiers of the 23 other smallholdings, and found 
that 11 of them had held their tenancies for over ten 
years, five of them for over 30 years. Two-thirds of these 
‘commercial’ holdings relied on keeping pigs. The 
remainder produced mainly vegetables and other 
horticultural crops (7 of the 23) and the tenant on one 
holding grazed beef cattle. The smallholdings were far 
from flourishing. The land and buildings on the majority 
were in poor condition.  

Between 1908 and 1970, local authorities had a legal 
duty to provide smallholdings The 1970 Agriculture Act 
downgraded the responsibility from a duty to a power. 
All during the 1970s, 80s and 90s, the idea that local land 
should produce local food had no political clout, and 
plenty of go-ahead councillors saw smallholdings as an 
anachronism, and had no desire to exercise an optional 
power to provide them. They could point out truthfully 
that there was no farming ladder for tenants to climb up; 
farming had become just another capital-intensive 
industry, to the detriment of tenants of all types.  
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In the 1960s and 70s my mother grew all our vegetables 
and also most of our fruit – apples, pears, plums, 
gooseberries, raspberries, red and blackcurrants, 
strawberries, and more. She bottled a lot of it, so we had 
a very varied diet even in mid-winter. I didn’t follow her 
example. Why? I had a full-time job and a long commute, 
my mother was a farmer’s wife and spent her days at 
home. The financial pressures for all adults to do paid 
work outside the home — often with long commuting 
journeys -- have a negative impact on sustainable living 
because so often people are forced to take the fastest, 
most energy-intensive option. 
 
Farmers in north-west Surrey in 1968 struggled to find 
workers because of the availability of well-paid jobs in 
the emerging service sector. Farmers could not compete 
with the wages and perks on offer at Heathrow Airport. 
The two issues that most concerned farmers then were 
shortage of skilled labour, and shortage of land for 
expansion. Both factors made it very hard for farmers to 
grow their businesses. It was the farms owned and run 
by families that struggled most. The farms run by 
employed managers generally had more capital behind 
them than the small family farms. The managed farms 
were becoming amenity holdings, financed by money 
that came from lucrative activities outside farming, and 
so the owners were able to offer either relatively good 
wages, or benefits such as a pretty farm cottage to live 
in. On farms where a manager was in charge, there 
tended to be more employees than the crops and 
livestock on them appeared to warrant, but the opposite 
was true of full-time and part-time family farms.  
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My father farmed in Surrey then. He owned about 65 
acres, mainly for field vegetables such as leeks and 
cabbage, but had no cottages. He struggled to recruit 
farm workers, and so he converted an outbuilding at the 
end of the large barn into a three-room bungalow with a 
concrete floor, metal-framed windows, electricity, a 
cooker and a sink but no indoor bathroom. A family from 
the Canary Islands lived there for several years. When I 
look back I realise that I accepted it as quite normal that 
their accommodation was smaller than ours, and less 
comfortable, although compared to homes in the 21st 
century, our own farmhouse was fairly primitive. When 
we arrived in 1956 several rooms, including the sitting 
room, had no electricity. A diesel engine pumped our 
water up from a well, the toilet was in a hut in the 
garden, and effluent went into a cesspit that a tanker 
from the local council would empty every so often. My 
mother cooked on a coal-fired Rayburn range, and the 
only other heating was from open fires. On cold winter 
nights the upstairs windows would be ice-covered inside.  

At that time, 2% of the area’s farmland was being lost 
to development every year and I wrote that if this rate of 
loss continued, the area would be “wholly urban in 40 or 
so years” – i.e. by 2008. I was worried by the quality of 
the land being covered in concrete, as much of it was 
class 1A, the most fertile soil in Britain.  
 
 

1988  

Twenty years later, in 1988, local vet and farmer Carl 
Boyde gave me stacks of data to help with an update. 
Farming had declined in the face of urban pressures for 
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homes, roads and leisure. Public authorities and private 
corporations held wide tracts of land, often renting it on 
grazing licences to farmers who, to cope with the 
fragmentation of holdings, would manage farms and 
farmlets scattered over many miles. Golf courses and 
pretend farms were spread all over the area. The mock 
farms were created to get round the planning restrictions 
of the Green Belt, which allowed agricultural activity in 
open countryside but not urban development. So people 
wanting to build a house bought a few acres – land was a 
lot cheaper1 then – and put some chickens or pigs on it, 
or some beef cattle, and then claimed they needed to 
live on the premises to look after the livestock. It didn’t 
always work. I remember one former town mayor who 
wanted to build a house in the middle of his 20 acres or 
so, but whose applications were turned down time and 
time again. Often, though, houses went up on tiny 
smallholdings, creating ribbon developments encircling 
open land. (The ex-mayor sold his land in frustration, and 
his successor built a smart timber-and-tiled livestock 
building, and by 2008 part of it had been converted, with 
permission, into a home. Same rules, different answers.)  

In 1968 the largest farm in the area, after the Crown 
Estate lands in and around Windsor Great Park, had been 
The Grange at Staines, which had 575 acres then 
compared with 650 acres in 1960. In 1988 The Grange 
was without its house and buildings, which had burnt 
down.  

The Hersham and Trumps Farm Estate at Lyne and 
Longcross, 576 acres in 1960 and 536 in 1968, was a 
farmed estate no more. The bulk of Trumps Farm was a 
waste disposal site for Surrey County Council. The M3 
motorway had cut across the estate in 1974, passing 
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close to the house and buildings at Trumps Farm. 
Housing nibbled at the fringes of the estate-that-was. 
The motorway and its traffic, and the landfill site and the 
lorries supplying it, turned the estate into a suburban 
utility.  

Next in the 1968 size hierarchy came the Foxhills 
Estate at Longcross, then 500 acres, and owned by the 
Borthwick family.  The estate was 350 acres of woodland 
and a 150-acre farm, France Farm. As a child I used to 
ride around the estate with the manager’s daughter, 
Sandra Nettleton, but in 1968 the land was on the 
market. The Irish airline Aer Lingus bought it and 
constructed two golf courses, which opened in 1975. The 
house and model farm buildings at France Farm were 
converted into a smart residential development. Aer 
Lingus sold the business on for £1.4 million in 1983, to an 
entrepreneur called Ian Hayton, who created the Foxhills 
Club and Resort.  

Hithermoor Farm at Stanwellmoor, Staines, 400 acres 
in 1960 and 1968, was down to about 50 acres in 1988. 
Much of the rest had gone for gravel extraction. Another 
large farm, Simplemarsh at Addlestone, was home to the 
Roote family in 1968, but 20 years later Simplemarsh had 
been cut up by new roads, and a school, St Paul’s, was 
constructed on part of it. The Rootes continued their 
market-garden business on odd parcels of land in and 
beyond the area studied.  

In 1968 there were three farms between 200 and 300 
acres, all gone or degraded by 1988. Only one of the 
eight farms that, in 1968, were between 100 and 200 
acres had not lost land or reduced output. That one farm, 
bequeathed on an inheritable tenancy to Barry and 
Sheila Bransden by Charles Glenie, a farmer of Scottish 
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descent and well-known local magistrate, became a 
trendsetter in ‘exotic’ vegetables like fennel and 
calabrese, sweetcorn and chard. The other farms which 
had been in the same size bracket lost land to gravel 
extraction, golf and housing.  

So the designation ‘Green Belt’ had not prevented the 
loss of farmed countryside. The Thorpe Park theme park 
occupied worked-out gravel pits that had themselves 
replaced pasture land. Golf courses were more numerous 
than large farms. The Urban Districts of Chertsey, Egham 
and Staines morphed into the Boroughs of Runnymede 
and Spelthorne, transit zones inhabited by commuters. 
The larger farmers were in the transit business too, 
hauling machinery along the roads between their 
scattered parcels and blocks of farmland. Subdivision 
became endemic, like a contagious rash.  

 
 

2008 to 2011 

Heathrow Airport by 2008 covered 3,000 acres. I dusted 
down a report called The Horticultural Industry of 
Middlesex, written by Dr L G Bennett in 1952, and on 
page 15 read: 
 

"When the airport was projected in 1943 a total of 1,300 
acres of horticultural land was appropriated and 20 
growers displaced either wholly or partly from their 
holdings. The 1,300 acres of land concerned included 70 
acres of orchards and 2.75 acres of glasshouses. The 
original loss of land to the horticultural industry 
represented some 15% of its former acreage [in the 
county of Middlesex]. " 

 



Chapter 9 – Glimmers in a Deep Twilight 

194 

 

Dr Bennett calculated that between 1900 and 1950 two-
thirds of the horticultural land in Middlesex was lost to 
development, including the airport.  
 

 
Heathrow’s Terminal 5, north of the Staines Reservoirs, seen 
from St Ann’s Hill, Chertsey. The buildings in the foreground are 
at the village of Thorpe, home to Thorpe Park theme park, 
which is beyond the photo to the right. Houses on the fringe of 
Staines are in the middle ground, and beyond them, Staines 
centre. The open land between Thorpe and Staines is mainly 
gravel workings that have been filled in, and which provide 
rough grazing.   

 
Heathrow is built on the best and most productive 

farmland, much of it now buried under concrete and 
tarmac. Friends of the Earth2 pointed out that just the 
area under tarmac is equal to 200 miles of three-lane 
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motorway. The huge new Terminal 5, the largest building 
ever constructed within the Green Belt, opened in March 
2008, and then government turned its attention to plans 
for a third runway, which would mean the demolition of 
the village of Sipson which, like Heathrow itself, is in the 
Green Belt, a designation that was supposed to prevent 
the loss of countryside.  

So far, British governments have not worried too 
much about the national supply of land, or about the soil 
on that land. Much of the best farmland in the UK is 
barely above sea level – around half of this excellent land 
has an elevation less than 50 feet – and so is vulnerable 
to rising sea levels and river flooding. There is no national 
strategy for looking after soils, let alone for improving 
them.  

By 2030 or so Heathrow is likely to be a monument to 
the age of profligate energy use. The land under the 
concrete and tarmac will be of more value for food 
production than for the runways, and a smaller airport 
will suffice then. We may be trying to reclaim land at 
Heathrow for farming. We produce only about 12% of 
our fresh fruit and 60% of our fresh vegetables, and thus 
are too heavily dependent on imports.  

Now, though, protecting the 70,000 jobs at the 
airport, and the over 100,000 additional jobs dependent 
on the airport, has more political importance than 
growing food. Heathrow "is the biggest single-site 
employer in the UK", says the British Airports Authority.3 
That gives BAA a powerful voice.  

Heathrow Airport, and surrounding roads, homes and 
offices have been built on Class 1A soil. Class 1A is the 
best. Government ministers ignored the loss. Food, they 
argued, could be purchased from anywhere in the world. 
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Britain was a rich country and could afford it, and thus 
questions of the future availability of food were not 
important.  

Farming had only a vestigial presence by 2008. Some 
of the nurseries had intensified into retail garden 
centres. Derelict glasshouses were reminders of a past 
life. Fragments of previous farms were cultivated by 
mobile farmers whose patchworks of land formed 
agricultural outliers in an urban landscape, farmers like 
the Rayners, whose company J Rayner & Sons Ltd farms 
over 3,856 acres all around London, from Upminster in 
the east to Henley in the west, from Gerrards Cross in the 
north to Guildford in the south. The Rayners, 
headquartered at Horton west of Heathrow,  restore land 
from gravel pits and landfill tips, they manage land for 
Thames Water and other big landlords, they provide 
leisure activities such as fishing, they convert redundant 
farm buildings for other uses, they are landscaping 
professionals too. In fact, they say on their website4 that 
landscaping generates more income than farming. 

On the northern edge of my study area, what had 
been an estate of smallholdings at Stanwellmoor now lay 
beneath Terminal 5 at Heathrow. Manor Farm at Poyle 
was a depot for Wiggins Transport Ltd. Former 
smallholdings at Bedfont had changed into parking lots 
or workshops, or the land was simply unused. The 
buildings were invariably well protected, with gates and 
dogs. I noticed a Rottweiler kept as a guard dog on one 
ex-smallholding. In nearby Ashford, the Clockhouse Lane 
estate of smallholdings had become Bedfont Lakes 
Country Park. Moor Farm, in Moor Lane, Staines was a 
nature reserve.  
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To the south, Hersham Farm and Trumps Farm had in 
1968 formed a single agricultural estate between the 
villages of Lyne and Longcross. The urban uses of 1988 
continued in 2008.  

Hersham Farm was home to a business park, and the 
site of open-air markets. Trumps Farm was a closed 
landfill site, on which the owners had applied to build a 
composting plant. Two or three miles to the south-east, 
the Brox area of Ottershaw, formerly a centre for hardy 
nursery plants, had altered into a zone of quiet suburban 
housing, with patches of horticultural crops. Ash Farm on 
Bousley Rise was a polo club. Great Grove Farm grew a 
crop of parked lorries.  

 

 
2008: the buildings at Hersham Farm are a business park. Some 
of the land is used for open-air auctions (see the notice on the 
right). 

 
Agricultural survival depended on diversification, it 

seemed to me. The Rayners embraced diversity with 
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gusto. So did the Smiths at Crockford Bridge Farm,5 
Addlestone. The 75 acres of Crockford Bridge grow 
around 20 different fruit and vegetable crops for pick-
your-own, and for purchase in the exceptional farm shop. 
Crockford Bridge found that the slogan “We’re the 
nearest farm to London” enticed lots of customers. The 
Smith family started the Crockford Bridge enterprise in 
1977 and against the odds made a great success of it.  

Laleham Farm6 and Lyne Farm, separated by about 
four miles and on opposite sides of the river Thames, 
were in 2008 run as one unit by the Bransden family, 
growing vegetables and herbs for wholesalers, 
greengrocers, farm shops and farmers’ markets.  

All farmers face security threats, from petty damage 
to major thefts, and these threats are heightened in 
areas like north-west Surrey where farms are few and far 
between. I can remember my father, aged over 80, 
standing in a gateway to block the entry of unfriendly 
travellers who were intent on parking their trailers in a 
farm field. The travellers had broken down the gate. 
Crime affects Crockford Bridge Farm. The Daily Telegraph 
reported7 in July 2010 that staff at Crockford Bridge 
called the police during the two previous weekends, 
when pick-your-own customers tried to leave without 
paying. One had £80-worth of strawberries stashed in 
their car boot.  

For each surviving farm, there must be a dozen with a 
few acres of grass, where ponies and sometimes beef 
cattle graze. On the fringes of Windsor Great Park, 
former farms like Castlehill and Town Green have 
become mansions in their own elegant grounds, 
protected by elaborate security. 
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The remaining farms are newsworthy because they 
have survived. What about allotments, space for people 
to grow their own food?  

In June 2007 the following petition had reached 10 
Downing Street: 
 

“We the undersigned (1,173 names) petition the Prime 
Minister to provide more land for allotments for people 
to grow their own vegetables.” 

 
The response from the Prime Minister’s Office said very 
little in rather a large number of words: 
 

 Local authorities have to obtain the Secretary of 
State’s approval for selling off allotments, or for using 
them for another purpose. 

 Local authorities have to make provision for all types 
of open space that may be of public value. 

 If an authority is “of the opinion that there is a 
demand for allotments in its area, it is required under 
section 23 of the Small Holdings and Allotments Act 
1908 to provide a sufficient number of allotments and 
to let them to persons residing in its area who want 
them”. If six residents ask for allotments to be 
provided, that request has to be considered.  

 Even if a council accepts that there is a demand for 
allotments, “there is no time limit for provision”.  

 
So all that councils have to do is to consider requests, 
and even if members vote in favour of providing 
allotments, this good intention can be deferred from 
year to year indefinitely.  

If a local authority wants to raise money by selling off 
its allotments, councillors just need permission from the 
minister in the appropriate department, which for 
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England in 2011 was the Department for Communities 
and Local Government.  
 

 
A fistful of padlocks.  

 
One morning in 2008 I was photographing the 

productive allotments in Kings Lane, Englefield Green, 
one of the allotment sites managed by Runnymede 
Borough Council. As I clicked away, a blonde-haired 
woman wearing gardening gear strode down the lane, 
carrying her key to the padlock on the site gates. ‘Excuse 
me,” she said, “but why are you taking photographs of 
the allotments?” I explained about my follow-up study to 
1968, and just then a police car rolled past. “Just as well 
you were talking to me,” she said, “If they saw you taking 
photos you might have been arrested.” 

Who, then, is the countryside for? In north-west 
Surrey it is for people with keys! 
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The Kings Lane allotment field is one of the nine 
within Runnymede borough that are managed directly by 
the council. The nine sites contain 373 separate 
allotments, and none are vacant. The council reported in 
response to a freedom of information request in January 
2011 that the waiting list stood at 117. Runnymede has 
in recent years tried not to cut the number of allotments, 
but 373 plots for the 33,992 households is only one per 
91 homes. There are three privately-managed sites with 
another 221 plots, but even with their inclusion, the plots 
are sufficient for just one household in every 57.  

Farms nearly gone, allotments scarce, but Windsor 
Great Park remains. Thank heavens for the Crown Estate! 
Imagine the endless sprawl there would have been, along 
the 50 miles west from Charing Cross to Reading, without 
the 16,500 acres of the Windsor estate, with its rolling 
parkland, 7,000 acres of forest, and five let farms. The 
Crown Estate lands remain as a farmed and forested 
barrier to…. to what exactly? The view west from St 
Ann’s Hill was not urban, it was pleasantly green. But it 
was not agricultural. ‘Countryside’ and ‘agricultural land’ 
do not have to be synonymous. Golf courses and 
scrubland are green especially in summer. Parks and 
gardens are green. Pony paddocks are green. The ‘Green 
Belt’ has, to an extent, preserved a representation of 
countryside, but the image is detached from the rural 
activities that created it in the first place. It is a different 
reality with visual similarities. 

I still have all the questionnaires from my 1968 study. 
Looking at them now that nearly all the farmers I met 
have retired, or passed away, I feel that if only the few 
surviving farms and market gardens can hang on a little 
longer, the glimmers in the twilight will glow longer and 
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stronger. When it is no longer economic to transport 
food over vast distances, local production will become 
important once again. In another 20 years, the view from 
St Ann’s Hill may be both green and agricultural, as it was 
when I rode my pony there 50 years ago, and when my 
mother drove a horse and cart, delivering bread in the 
1940s. My priority now would be to stop the land being 
built on, and then when we need it for food again, the 
switch will at least be possible. 
 
                                                           
1
 Agriculture in the United Kingdom 1999, from the Ministry of 

Agriculture, Fisheries and Food, in Table 7.2 gives the average 1988-
90 price of vacant possession farmland in England as £4,537 a 
hectare, £1,836 an acre. The Royal Institution of Chartered Surveyors, 
reporting on the whole UK, revealed that in the first six months of 
2008 the average price was £12,965 a hectare, £5,247 an acre.  
2
 ‘Heathrow Airport & Terminal 5 – a Growing Problem, briefing from 

Friends of the Earth, 
www.foe.co.uk/pubsinfo/briefings/html/19971215145606.html, 
accessed March 4

th
 2008. 

3
 www.heathrowairport.com, accessed March 3

rd
 2008. 

4
 www.jraynerandsonsltd.co.uk 

5
 www.crockfordbridgefarm.co.uk 

6
 www.lalehamfarm.co.uk 

7
 ‘Farmers report rise in ‘pick-your-own’ thefts, by Rebecca Lefort, July 

25
th

 2010. 

http://www.foe.co.uk/pubsinfo/briefings/html/19971215145606.html
http://www.heathrowairport.com/
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