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1. Introduction  
 

Married to Jackie and with four growing 

children between 9 and 14 years ǘƘŜǊŜΩǎ ǊŀǊŜƭȅ 

ŀ Řǳƭƭ ƳƻƳŜƴǘ ƛƴ ǘƘŜ /ǊŀƛƎ ƘƻǳǎŜƘƻƭŘΦ LΩm the 

third generation of Craigs to farm Cairnhead 

in North Cumbria. The first was my 

grandfather who relocated lock, stock and 

barrel on a specially chartered train from 

Sussex to Cumbria in the late 1940s.  

Leaving school at the tender age of 16 and 

attending Newton Rigg Agricultural College for 

several years, I joined the family partnership 

and LΩǾŜ ōŜŜƴ ŦŀǊƳƛƴƎ Ŧǳƭƭ ǘƛƳŜ ŦƻǊ ǘƘŜ Ǉŀǎǘ нт 

years and have honestly loved every minute. I 

ƭŜŀŘ ǘƻŘŀȅ ŀ ƭƛŦŜ L ƻƴŎŜ ǿƻǳƭŘƴΩǘ ƘŀǾŜ ōŜƭƛŜǾŜŘ 

was possible. 

LΩƳ currently a partner in two separate dairy 

farming businesses that jointly milk 900 cows 

and employ 9 members of staff. The situation 

I find myself in 2013 is so completely different 

from the life I had earlier in my career. 

Well before leaving scƘƻƻƭ ŀǘ мс L ŘƻƴΩt recall 

ever not wanting to be a farmer. I must have 

been the most stereotypical farmerΩs son of 

my generation, outdoors on the farm at every 

available opportunity, soaking up the wonders 

of fresh air and livestock. 

Ending my formal education in 1986 at a time 

when very many of my peers were staying on 

and continuing their full time education, there 

was a high expectation that I would slot 

straight into life on the then small family dairy 

farm and, being a naive 16 year old, L ŘƻƴΩǘ 

recall putting up much of a fight. But, in 

ƘƛƴŘǎƛƎƘǘ L ŘƻƴΩǘ ǊŜƎǊŜǘ ŀƴȅ ƻŦ ǘƘŜ ŘŜŎƛǎƛƻƴs I 

made.  

This early experience of very hard work, 

coupled with a degree of freedom and high 

expectation, did undoubtedly shape the 

ǇŜǊǎƻƴ LΩǾŜ ōŜŎƻƳŜ. Determined to succeed 

and improve my prospects in life I developed 

ŀ ǎǘǊƻƴƎ Ǉŀǎǎƛƻƴ ŦƻǊ ŦŀǊƳƛƴƎ ŀƴŘ LΩƳ 

immensely proud of my achievement of the 

past almost three decades. Although in the 

early years I was determined life would get 

ŜŀǎƛŜǊ ŀƴŘ ƳƻǊŜ ǊŜǿŀǊŘƛƴƎΣ L ŘƛŘƴΩǘ ǎŜǘ ƻǳǘ ǘƻ 

become a relatively large dairy farmer. My 

current position came about through a 

combination of constant learning, life 

planning and understanding what I really 

wanted from life; but most importantly the 

realisation that securing true wealth is about 

being able to choose how you spend your 

most valuable resource: time. 
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The one overriding positive 

ÍÅÓÓÁÇÅ )ȭÖÅ ÐÉÃËÅÄ ÕÐ ÔÉÍÅ ÁÎÄ 

time again is that farmers, 

wherever you are in the world, 

are overwhelmingly passionate 

about their occupation and the 

environment in which they live 

and work 

2. Background  
 

Since the publication in 2011 of the Foresight 

Report -The  Future of Food and Farming: 

challenges and choices for global 

sustainability - lots has been written about 

how much more food from less resource we 

must produce in the future until global 

population peaks and plateaus somewhere 

between 9 and 10 billion in 40 yŜŀǊǎΩ ǘƛƳŜΦ  

The goal of sustainable intensification in 

ŀƎǊƛŎǳƭǘǳǊŜ ǿƻǳƭŘƴΩǘ ǎŜŜƳ ǘƻ ƘŀǾŜ ȅŜǘ 

produced anywhere near the advancement 

needed to keep up 

with the extra demand 

from both the 

economic and popula-

tion growth that sees 

the equivalent of an 

extra UK to feed every 

12 months. 

CǊƻƳ ǘƘŜ ƻǳǘǎŜǘ ƛǘΩǎ 

been my intention to 

travel far and wide 

during my study to get a global perspective of 

the food production systems and explore the 

core food values that less developed countries 

have, compared to our own. As you will read 

in this report, some of my conclusions have 

been very much as expected and others have 

shocked and amazed me.  

¢ƘŜ ƻƴŜ ƻǾŜǊǊƛŘƛƴƎ ǇƻǎƛǘƛǾŜ ƳŜǎǎŀƎŜ LΩǾŜ 

picked up time and time again is that farmers, 

wherever you are in the world, are 

overwhelmingly passionate about their 

occupation and the environment in which 

they live and work. They are generally highly 

principled people, who are massively 

undervalued by modern society ΧΧΦ although 

I think this is rapidly changing. 

In 2010, around 12 months into my two year 

period as NFU county chairman for Cumbria, I 

received an email. This email was inviting me 

to join a steering group that was meeting to 

arrange a conference to examine the merits of 

ǘǊȅƛƴƎ ǘƻ ŜǎǘŀōƭƛǎƘ ŀ ΨΩ[ƻŎŀƭ ŀƴŘ CŀƛǊΩΩ ōǊŀƴŘ ŦƻǊ 

local farm produce, roughly along the lines of 

Fairtrade, where the consumer was 

guaranteed that the cost of production was 

covered in the purchase price of the product. 

Intrigued, I went along and I suppose you 

could say that, from the outset, I got it, in that 

I understood what all the other people were 

saying - or at 

least one in 

particular, the 

group leader and 

local Fairtrade 

campaigner Joe 

Human.  

I believe the 

opportunity 

arises only a few 

times in life to 

meet and get to know truly inspirational 

ǇŜƻǇƭŜΦ WƻŜ ƛǎ ƻƴŜ ǎǳŎƘ ǇŜǊǎƻƴΦ LΩƳ ƎǊŀǘŜŦǳƭ 

beyond belief that our paths crossed back in 

2010 and we became really very good friends 

from the very first meeting.  

 

St. Lucia: with Moses, a banana farmer 

In organising the Fair and Local conference we 

decided we would attempt to get a farmer 
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who produced a Fairtrade product to come to 

the UK and address the conference -  

alongside a British farmer - to generate 

discussion about the challenges and 

similarities each had to endure to get food to 

the market place and secure a fair and 

sustainable price. I was that chosen British 

farmer and was lucky enough to visit St Lucia 

and Dominica in the Windward Islands to 

spend time studying Fairtrade banana 

production and the Fairtrade system. It was 

during this study that I decided I would apply 

for a Nuffield Farming Scholarship and the 

direction this would take.  

 

Coffee beans in St. Lucia 

Representing fellow farmers as an office 

holder for the NFU itΩs reasonably easy to get 

drawn into what can be the negative element 

of farming politics. ItΩs easy to start believing 

very little is ever going well in agriculture and 

that it can be a relentless and continual 

progression from crisis to crisis. Staying above 

that negativity was quite a challenge at times 

while serving as county chairman, so the trip 

to St Lucia not only helped me realise how 

fortunate we are with our supported 

agriculture but also how much farmers can 

achieve if they choose to work with one 

another; not only to sell a product but to 

market the story behind the product as well. 

In pure economic terms Fairtrade sƘƻǳƭŘƴΩǘ 

really work. ItΩs consumers who decide to 

make it work. LǘΩǎ a decision made by a 

consumer to effectively subsidise the 

activities of a farmer/producer who otherwise 

ǿƻǳƭŘƴΩǘ ōŜ ŜŎƻƴƻƳƛŎŀƭƭȅ ǎǳǎǘŀƛƴŜŘΦ  

Our British consumers have never been more 

detached from the source of their food than 

they are now. As our food has become 

ŎƘŜŀǇŜǊ ǿŜΩǾŜ ǎŜŜƴ ŎƻƴǎǳƳŜǊ ǾŀƭǳŜǎ ǎƘƛŦǘ 

massively. During my study I wanted to see if 

ǘƘŜ ŎƘŀƴƎŜ ƛƴ ǾŀƭǳŜ ǿŜΩǾŜ ŜȄǇŜǊƛŜƴŎŜŘ ƛƴ ǘƘŜ 

West is happening in other parts of the world. 

One of the consequences of having vast 

quantities of cheap food is food waste, which 

has accelerated beyond belief until today 

unbelievable quantities of perfectly good food 

are being dumped into UK landfill.   

Currently we waste in the region of 7 million 

tonnes of food. Yet, some consumers do value 

food and are consciously willing to pay more 

for food, happy to pay extra for food with a 

story attached, be that a story of environ-

mental benefit, social or economic benefit, or 

simply the food being in season. Is this the 

template of the future food system?  
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3. My Study 
 

To satisfy growing global demand agriculture 

needs to deliver more food.  From my travel 

and study I wanted to uncover the answers to 

a series of questions relating to the structure 

of food production: 

¶ Lǎ ƛǘ ǇƻǎǎƛōƭŜ ŦǊƻƳ ǘƘŜ ǿƻǊƭŘΩǎ 

resources to produce sufficient food 

to feed a further two billion people?  

¶ What are the main constraints to 

producing more food and how do we 

overcome them?  

¶ How much of our current food 

production system is already 

sustainable? Are truly sustainable 

farming practices scalable? 

To explore both the production systems and 

the consumer values of rapidly developing 

countries I visited China, India and South 

America.  In order to learn how sustainable 

food production already is I chose to visit two 

countries that are each very dependent on, 

and very efficient at, producing food from the 

land: California and New Zealand. 

China: November 2012  

I visited China to learn not only how they 

intend to overcome the challenges of feeding 

1.3 billion people, but also to see first hand if 

ǘƘŜ ƎǊƻǿƛƴƎ ŀŦŦƭǳŜƴŎŜ ŀƳƻƴƎ /ƘƛƴŀΩǎ 

population would change how the Chinese 

people value their food as they fast track 

towards a western lifestyle. Around 60% of 

the 1.3 billion current population lives in rural 

areas although this is changing fast as the lure 

of a better life in the city draws them in. 

New Zealand: November/Dec 2012 

bŜǿ ½ŜŀƭŀƴŘΩǎ economy is hugely reliant on 

food exports. Surely they must be taking 

sustainability seriously? Setting the global 

standard for pastoral farming, New Zealand 

has been future-proofing for years, but how 

are they going to cope with supplying the 

rapidly emerging markets of Asia?  

India: December 2012  

India is closely behind China in term of 

economic growth and also has a rapidly 

expanding population of over 1.2 billion 

people.  The maƧƻǊƛǘȅ ƻŦ LƴŘƛŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ 

still closely linked to the land. With the green 

revolution now running out of steam the 

country is going through an industrial 

revolution with increasing urbanisation as 

people migrate to the large cities to find 

ŜƳǇƭƻȅƳŜƴǘΦ !ǎ ƻƴŜ ƻŦ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ 

exporters of rice, crop irrigation is vital in 

India. With exploding urban sprawl, how will 

urbanisation verse food production evolve in 

a country where even the monsoons fail to 

deliver adequate rainfall to meet their 

growing needs? 

South America: February 2013  

Chile and Peru are known for their food and 

wine exports. They would provide a glimpse 

of another two countries undergoing rapid 

change and strong economic growth. 

Exporting product both to North America and 

Europe, Chile has a growing market supplying 

the ƴƻǊǘƘŜǊƴ ƘŜƳƛǎǇƘŜǊŜΩǎ out of season 

demand for fruit and vegetables, the 

production of much of which is totally 

dependent on irrigation. How secure are the 

water resources and what impact is climate 

change having already? Peru is even drier 

than Chile and also heavily dependent on 

irrigation, exporting mainly asparagus and 

artichokes out of season to the more affluent 
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demanding palates in the Northern 

hemisphere.  

Brazil. Very well known for its diverse 

agricultural economy, Brazil is almost self-

sufficient in food and is a big player in the 

world food market. Farming and food 

production employ almost 25% of the working 

population and contribute up to one third of 

all BrazilΩs export trade. The majority of Brazil 

enjoys high rainfall with the exception of the 

north east of the country. One of the worldΩs 

largest protein producers, it exports vast 

quantities of beef and chicken along with 

soybeans and coffee. The expansion of 

agriculture in Brazil has come at a cost to the 

environment. Vast areas of the country that 

were once tropical rainforests have been 

cleared and are now either grazed with beef 

cattle or produce soybeans for either export 

or animal feed. With a seemingly endless 

supply of water the benefits of scale and 

strong world demand for its products, few 

could argue Brazil needs to change very much. 

But how does Brazil consider the future 

sustainability of its agricultural industry and 

can we be assured that the products being 

exported are produced to the standard we 

expect?  

USA, September 2013 

California: the Golden State, the bread 

basket of America - however you see it, 

California produces a huge amount of food. It 

is the most densely populated state in the US 

with half the population of the UK residing in 

it I wanted to learn how food production on 

an industrial scale connects with modern 

consumers. How does the average American 

value the food they eat? The home of the 

drive-through, with more fast food outlets 

than anywhere else on the planet, how aware 

is the US of the need to reduce food waste 

and conserve the precious resource base we 

all depend on? ItΩs often pointed out we 

would need around four planets to sustain us 

if we all consumed resource at the rate the 

North Americans do, so is anything being 

done to constrain this? Heavily reliant on 

water for irrigation, how will climate change 

affect the way in which Californian food is 

produced in the future? 

  

L ŘƛǎŎƻǾŜǊŜŘ ǊŜŀǎƻƴŀōƭȅ ŜŀǊƭȅ ƛƴ Ƴȅ bǳŦŦƛŜƭŘ ǎǘǳŘȅ ǘƘŀǘ ǘƘŜǊŜΩǎ ǾŜǊȅ ŘŜŦƛƴƛǘŜƭȅ 

more bad news than good regarding sustainŀōƭŜ ŦƻƻŘ ǇǊƻŘǳŎǘƛƻƴΦ LǘΩǎ ƻōǾƛƻǳǎ 

ǘƘŀǘ ǿŜΩǊŜ ƘŜŀŘƛƴƎ ǘƻǿŀǊŘǎ ǎƻƳŜ ƳŀǎǎƛǾŜ ŎƘŀƭƭŜƴƎŜǎ ŀǎ ǘƘŜ Ǝƭƻōŀƭ ŦƻƻŘ ǎȅǎǘŜƳ 

breaks down:  

Challenges that will have to be overcome during our lifetime. 

Challenges that will need to see almost seismic changes in consumer 

attitudes towards food, resource management and energy use. 

I hope the messages within this report help to clarify to consumers, food 

industry leaders and policy makers alike that the current direction is no 

direction. 

 

άBe the change you want to seeέ (Ghandi) 
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Everywhere you 

ÌÏÏË ÔÈÅÒÅȭÓ 

construction taking 

place 

4. China  
 

LΩƳ ƴƻǘ ǎǳǊŜ ǿƘŀǘ L ǿŀǎ expecting China would 

be like, but in any case it was different, 

unbelievably different, ŦǊƻƳ ŀƴȅ ǇƭŀŎŜ LΩǾŜ 

been to before. Flying into Beijing and 

emerging from the underground near the city 

centre I felt very foreign. Iƴ Ƴƻǎǘ ǇƭŀŎŜǎ LΩǾŜ 

been itΩs possible to work out what the street 

signs might be saying. A Nuffield Farming 

Scholarship is supposed to be challenging so, 

with no indication of even the direction I was 

walking in, finding my reservation at the River 

View hotel was going to be challenging.  

Once in China oƴŜ ǘƘƛƴƎ ǘƘŀǘΩǎ ŀǇǇŀǊŜƴǘ 

almost immediately is the obvious variation in 

wealth. The roads are packed 

with new big, black, German 

cars, while people on the 

other end of the economic 

scale gather up plastic bottles 

and other bits of rubbish from 

the streets and load it up onto 

dilapidated wheel barrows or into giant plastic 

bags. Almost 20 million people now live in the 

metropolitan area of Beijing, twice the 

number of 20 years ago, and a staggering 70 

million live within a 60km drive of the centre. 

China is building continuously, 24/7. 

EǾŜǊȅǿƘŜǊŜ ȅƻǳ ƭƻƻƪ ǘƘŜǊŜΩǎ ŎƻƴǎǘǊǳŎǘƛƻƴ 

taking place; little wonder they consistently 

use annually half the worldΩǎ cement powder 

and steel. 

4a.  CÈÉÎÁȭÓ Agriculture  
Although China has the third largest land area 

in the world, 70% of its land is un-farmable, 

mountainous or at high altitude and infertile. 

Of the 30% that remains, urbanisation has 

been taking approximately 300,000 hectares 

every year for 30 years. China now not only 

finds itself with 20% of the global population 

to feed but has less than 10% of ǘƘŜ ǿƻǊƭŘΩǎ 

productive land on which to do so, as itΩs 

rapidly being covered with asphalt or 

concrete. Close to 40% of the farmed land in 

China, amounting to around 550,000 hectare, 

ƛǎ ƛǊǊƛƎŀǘŜŘΦ ¢ƘŀǘΩǎ grown from 300,000 

hectares only two decades ago. As one of the 

worldΩs largest manufacturers of chemical 

fertiliser, China is also one of the biggest 

consumers, and currently uses annually 

around 45 million tonnes of it. This is almost 

one third of the total supply of global soil 

inorganic nutrients, and twice the amount 

China used 50 years ago.   

While in Beijing I was very 

fortunate to be helped and 

guided by Ashleigh Bright and 

Ron Lane who each work for 

FAI (Food Animal Initiative) 

which specialises in sustaina-

bility programmes for agricul-

ture. FAI has been involved in running a 

program called the Model Farm Project for 

WSPA (World Society for Protection of 

Animals) on various sites one of which is on 

the outskirts of Beijing. AǎƘƭŜƛƎƘ ŀƴŘ wƻƴΩǎ 

familiarity with China was greatly appreciated 

and they were an enormous help.  

4b.  Model Farm Project  
The farm we visited (The Green Cow Organic 

Farm) was 20km out of Beijing and, at 6Ha, 

was larger than the average for China. The 

project was exploring the merits of CSA 

(Community Supported Agriculture) where a 

group of individuals would pledge their 

support to a farm and pay for their produce in 

advance. The CSA principles are to develop 

highly sustaiƴŀōƭŜ ŀƎǊƛŎǳƭǘǳǊŜ ǘƘŀǘΩǎ ōƻǘƘ 

antibiotic and pesticide free, and where 
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nutrients are continually recycled back into 

the farm. While more commonly vegetables 

and fruits were produced on CSA farms, this 

farm also had livestock and, as well as directly 

supplying consumers, it supplied a local 

ǊŜǎǘŀǳǊŀƴǘ ōŜƭƻƴƎƛƴƎ ǘƻ ǘƘŜ ŦŀǊƳ ƻǿƴŜǊΩǎ 

wife. The farm carried 8 cows, 17 pigs, 16 

geese and 200 chickens. All the nutrients from 

the livestock manure were used to grow other 

crops and although it was early winter several 

of the farmΩs poly tunnels were full of mainly-

salad crops ready for consumption. The farm 

welcomed visits from schools and community 

groups throughout the year and had built 

classrooms and a large café and kitchen so the 

farm visitors could be catered for. The entire 

waste generated from the visitors was 

composted and recycled back into the farm, 

with the liquid being used to irrigate while 

also providing nutrients. 

 

Community Supported Agriculture - China 

 

Model Farm project for WPSA and CSA 

4c.  Key benefits of the CSA 

approach . 
¶ Economic. Customers prepaid for 

their produce enabling a guaranteed 

market which in turn helped finance 

the farm. 

¶ Environmental. Organic and 

biodynamic agriculture with reduced 

carbon dioxide emissions due to little 

transportation of product. 

¶ High Animal welfare. CSA strongly 

promotes healthy animals, in a 

natural environment, outdoors with 

space to adopt natural behaviour. 

¶ Provenance and quality. Local, fresh 

and trusted high quality. 

¶ Strong consumer-producer links. CSA 

members can visit and get involved in 

the farm, and are also encouraged to 

share recipes through a farm 

newsletter. 

¶ Flexible. CSA schemes are tailor-made 

to meet the needs of both the 

farmers and the local consumers. 

4d.  Beijing to Shanghai  
The fastest way to get from Beijing in the 

north to Shanghai in the south is by high-

speed bullet train. At times travelling at over 

300km/hour the 850km from Beijing to 

Shanghai was covered in exactly 4 hours and 

48 minutes. Travelling hour after hour, we 

passed cotton and wheat fields occasionally 

populated by clusters of people picking the 

cotton by hand. Being so densely populated 

China has an enviable abundance of cheap 

labour and currently employs around 300 

people per 100 hectares of land. Compare this 

to only 2 people working 100 hectares in the 

US and itΩǎ Ŝŀǎȅ ǘƻ ǎŜŜ ǘƘŜǊŜΩǎ ǾŜǊȅ ŦŜǿ 

tractors and machines. In fact very little 

mechanisation was visible at all from the 

train. The scŀƭŜ ƻŦ /ƘƛƴŀΩǎ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ƛǘǎ 

infrastructure is breath taking and takes some 

believing. Vast eight-lane highways track 
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Put simply, China is 

running out of water. 

across the landscape, often without any 

vehicles on them, as huge new cities appear 

on the horizon, all built in readiness for a 

future that, if forecasts are correct, will see a 

further 250 million Chinese moving from the 

rural to the urban areas to populate the newly 

ōǳƛƭǘ ŦŀŎƛƭƛǘƛŜǎΦ hƴŎŜ /ƘƛƴŀΩǎ ƳƻŘŜǊƴƛǎŀǘƛƻƴ 

plan is complete around 900 million Chinese 

will be living in megacities; ǘƘŀǘΩǎ ƻǾŜǊ тл҈ ƻŦ 

ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǇƻǇǳƭŀǘƛƻƴΦ 

4e.  FHC China 
I spent two days at άFHC /Ƙƛƴŀέ, the largest 

consumer and hospitality food trade show in 

Asia, where over 70 countries from around 

the world exhibit mainly branded food 

products. More than 30,000 food buyers 

visited the trade show in 

three days. First Milk (of 

whom we at home are milk 

supplying members), the 

largest farmer-owned dairy 

company in the UK, was exhibiting for the first 

time at the FHC in 2012. A constant stream of 

potential First Milk customers visited the 

stand discussing the availability of supply 

arrangements and package sizes to suit the 

Chinese market. Confidence in food safety is 

paramount in China. Following the contro-

versial melamine contamination of milk in 

2008, consumers have little trust in dairy 

products produced in China and are far 

happier to spend more money buying a dairy 

brand frƻƳ ƻǾŜǊǎŜŀǎΦ /ƻƴǎŜǉǳŜƴǘƭȅ ǘƘŜǊŜΩǎ 

growing demand for dairy imports, the most 

lucrative being milk powder for babies and 

young children, but as people become more 

wealthy and increasingly have access to 

domestic refrigeration, diets are changing 

towards the type of dairy that we commonly 

consume such as spreads, yoghurts and hard 

cheese. The demand we experienced at the 

FHC for our First Milk cheeses including own 

Lake District Cheese brand was staggering and 

ǇǊƻǾŜǎ ǘƘŜ /ƘƛƴŜǎŜ ŎƻƴǎǳƳŜǊǎ ŀǊŜƴΩǘ Ƨǳǎǘ 

looking for low value commodity type dairy 

products, but that there is also a growing 

demand for branded, high margin dairy 

products.  

4f.  Water management in China  
Put simply China is running out of water. If its 

current increase in usage is maintained, by 

2030 it will be using 25% more than now and 

will have a serious supply/demand problem.  

But itΩs not only the supply 

ƻŦ ǿŀǘŜǊ ǘƘŀǘΩǎ the issue in 

China: ƛǘΩǎ ŀƭǎƻ ǘƘŜ quality 

of the water. The huge 

increase in industrial usage 

has seen a massive 

increase in the chemical pollution of both 

surface and ground water. Underground 

aquifers have been over-pumped to the 

extent that in over 50 cities subsidence has 

occurred as the ground compensates. A major 

project is now underway constructing an 

aqueduct that will see as much as 45 billion 

cubic metres of water moved via canals from 

the south of the country to the north. The 

whole project is expected to take 50 years to 

complete and although currently the south 

has more water available than the north, in 

2012 the south experienced their worst 

drought for 50 years and, if this was to 

become a trend, the feasibility of the whole 

project could be challenged.  
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as #ÈÉÎÁȭÓ '$0 ÉÎÃÒÅÁÓÅÓ 

ȣȢ ÉÔȭÓ ÌÉËÅÌÙ ×ÅȭÌÌ ÓÅÅ 

unprecedented demand 

and volatility in global 

food trade 

The effects of climate change are also likely to 

have implications for water availability in 

China. With only 7% of 

the worldΩǎ fresh water 

reserves China is already 

struggling to find 

solutions to the growing 

problem it faces, 

balancing the domestic 

needs of a growing 

population with those of 

irrigated food production. If predictions are 

correct and the estimated rise in population 

and urbanisation takes place, domestic water 

consumption will massively increase as 60% of 

the expected extra 1.6 billion dwellings will be 

urban, as China gradually moves from a 

supply economy towards a consumer 

economy more similar to that of our own.  

Gauging the implications 

for food production that 

mass urbanisation, climate 

change and pollution will 

have is very difficult. 

 China will become more 

dependent on the rest of 

the world for its food 

nutrition, resources and energy, and as its 

GDP increases towards the levels we enjoy in 

Western Europe and the US, itΩǎ ƭƛƪŜƭȅ ǿŜΩƭƭ 

see unprecedented demand and volatility in 

global food trade.  

 

 

  
4g. China conclusions  
¶ Mass urbanisation leading to strong competition for land  

¶ Little or no more available water to increase food 

production 

¶ Rapidly changing diets consuming greater volumes of dairy 

and meat protein 

¶ Strong economic growth securing land and resource globally 

¶ Serious water quality and availability problems 

 
Walking the Great Wall of China ς all part of the Nuffield experience 
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Many dairy farming businesses 

have grown aggressively during 

the past decade and now find 

themselves in a situation where 

their cost of funds (interest) can 

amount to 6-8% in an industry 

where an owner occupier might 

only be achieving 4% ROC. 

5. New Zealand 
 

Having travelled to NZ almost 10 years ago I 

had a fair idea of the approach the Kiwis have 

taken towards business growth and, in 

particular, grassland management. 

Deliberately staying away from technical 

grassland management was going to be a 

ŎƘŀƭƭŜƴƎŜ ŦƻǊ ƳŜ ŘǳǊƛƴƎ ǘƘƛǎ Ǿƛǎƛǘ ŀǎ ƛǘΩǎ ōŜŜƴ 

both my day job and my passion for the past 

15 years.  

For a country so 

reliant on agricul-

tural sustainability it 

was interesting to 

see how the dairy 

farmers, researchers 

and the dairy 

companies were 

planning to deal with 

the challenges they 

confronted and that 

were now the undeniable priority.  There are 

6.4 million dairy cattle (4.2 m. cows) in NZ at 

the moment and the dairy industry continues 

to grow at close to 5% per year. Since my last 

visit in 2003 the average herd size has grown 

from 285 cows to close to 400 in 2012. Of 

these dairy farms, 75% are located in the 

North Island where the majority, 65%, are still 

owner-operated while 35% are on a share 

milking agreement or equity partnership. One 

major difference from the industry of the 

early 2000s is the level of producer debt, 

driven by strong dairy payouts. Many dairy 

farming businesses have grown aggressively 

during the past decade and now find 

themselves in a situation where their cost of 

funds (interest) can amount to 6-8% in an 

industry where an owner occupier might only 

be achieving 4% ROC. The consequence of this 

ƛǎ ǘƘŜǊŜΩǎ ǾŜǊȅ ƭƛǘǘƭŜ ƳŀǊƎƛƴ ŦƻǊ ŜǊǊƻǊ ŀƴŘ 

businesses will find it very difficult to further 

invest to comply with additional 

environmental legislation that could be just 

around the corner. New Zealand, with a 

relatively small population of around 4.5 

million, consumes very little of their dairy 

production, meaning that dairy exports have 

become an important and essential part of 

the whole ŎƻǳƴǘǊȅΩs ŜŎƻƴƻƳȅΦ LǘΩǎ ŎǊǳŎƛŀƭ ŦƻǊ 

the whole NZ 

economy that 

they are not only 

developing the 

correct products 

for their new 

markets, but also 

delivering the 

high level of trust, 

sustainability and 

transparency the 

growing markets 

in Asia demand. 

5a.  Fonterra   
One of the largest dairy cooperatives in the 

world, Fonterra is owned and controlled by 

10,500 New Zealand dairy farmers and is 

processing 17 billion litres of milk from NZ 

with a further 4 billion sourced from Australia 

and Latin America. Fonterra is clearly 

targeting future growth in the emerging 

markets of China and India where itΩs being 

ǇǊŜŘƛŎǘŜŘ ǿŜΩll see demand for dairy outstrip 

domestic supply potential by two to one in 

the next decade. Fonterra has already made 

significant progress into the Chinese market 

where sales account for almost 10% of its 

overall business, and now has a clear strategy 

to concentrate more on their growth in 

branded products, where Fonterra already 

sees one third of their revenues coming from. 

 



 
 

¢ƘŜ ǘǊǳŜ Ŏƻǎǘ ƻŦ ŎƘŜŀǇ ŦƻƻŘ  ΧΦ  ōȅ wƻōŜǊǘ /ǊŀƛƎ 
! bǳŦŦƛŜƭŘ CŀǊƳƛƴƎ {ŎƘƻƭŀǊǎƘƛǇǎ ǊŜǇƻǊǘ ΧΦ  generously sponsored by the late Harold Cowburn NSch 

11 

the main issue with water in 

NZ is fresh water quality and 

pollution from the main 

agribusiness, dairy farming 

Fonterra: 

¶ collects and processes 89% of NZ milk 

¶ has 17,300 staff globally 

¶ processes 22 billion litres globally 

¶ spends NZ$100 million/per/year on R 

& D, brand and product development 

innovation 

¶ constitutes 26% of NZ exports 

Before launching its new approach to 

sustainability in early 2013 Fonterra worked 

hard gauging the opinions of its customers, 

NGOs, government and 

environmentalists in 

order to build a broad 

sustainability pro-

gramme that aims to 

be world class. TheȅΩǊŜ 

working hard to build 

trust and integrity into their dairy business, 

driven by the demands of society and the 

need to link in with their main customersΩ 

needs. A new approach has been launched 

taking full control of the supply chain from 

ΨΩDǊŀǎǎ ǘƻ DƭŀǎǎΩΩΦ tǊƻŘǳŎŜǊǎ ŀǊŜ ŜƴŎƻǳǊŀƎŜŘ 

to comply with the ΨΩ{ǳǇǇƭȅ CƻƴǘŜǊǊŀ 

ProgrammeΩΩ ǿƘƛŎƘ ƛǎ ǘƘŜ ƛƴŘǳǎǘǊȅ ǎǘŀƴŘŀǊŘΦ 

The new sustainability programme will be 

built into the agreement and advice offered 

on a one-to one-basis to get all farmers to 

conform to the same level. Sustainability is an 

essential part of everything that Fonterra is 

planning for the future. They are already the 

number one milk processor in the world and 

unlikely to stop growing any time soon. 

5b.  Water management in NZ  
Of the 500,000 million cubic metres of water 

that NZ receives each year through rainfall 

and snow around 5% - or 25,000 million cubic 

metres - is extracted and used for industry. 

Staggeringly only three quarters of this 

abstracted water is used for crop irrigation. 

Considering that during my visit in December 

2012 NZ was going into its worst drought for 

almost 70 years and everybody who could 

was pumping water out of the ground, itΩs 

amazing so little ground water is used for 

irrigation.  

Although there are major concerns in some 

areas about the amount of ground water 

reserves, the main issue with water in NZ is 

fresh water quality and pollution from the 

main agribusiness, dairy farming. The dairy 

industry is trying to shake off the image of 

ΨΩ5ƛǊǘȅ 5ŀƛǊȅ ΨΩ ǘƘŀǘ ƛǘΩǎ ōŜŜƴ ƭŀōŜƭƭŜŘ ǿƛǘƘ ƛƴ 

recent years, where 

the media have 

highlighted concerns 

about the level of 

nitrates that have been 

leaching into the 

ground water, plus 

surface water pollution from livestock most 

frequently accruing during the heavy rains of 

the winter. Already farmers are being 

required to fence off waterways to prevent 

livestock from drinking or accessing streams 

and rivers. But the main problem is the 

amount of ammonia rich run-off and the  

 

Centre pivot irrigation 

nitrate leaching from out-wintering dairy cows 

and young stock on highly stocked areas of 

forage crops. Very few large dairy farms are 

able to house cows during the winter period 

and therefore have little or no ability to 

collect or store the effluent until spring or 
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summer when the nutrients could be used 

more effectively during the growing season. 

5c.  Taupo Beef: Mike and Sharon 

Barton  
Taupo Beef was launched in 2005 with the 

primary aim of marketing a premium beef 

from the Lake Taupo catchments area where 

animals have been reared on a system of 

pasture based agriculture that leaches less 

than 20kg/N/Ha. In order to achieve an 

adequate economic return the beef is being 

niche-marketed into high class restaurants in 

and around the Lake Taupo area, with a pre-

condition that ƛǘΩǎ ǘƘŜ Ƴƻǎǘ ŜȄǇŜƴǎƛǾŜ ƛǘŜƳ ƻƴ 

the menu. 

 

Taupo Beef 

Taupo beef is now being supplied to a number 

of high class restaurants from three different 

farms but, most importantly, the price is set 

to maintain a level of profitability ensuring 

long term sustainability for the farms. I found 

this a fascinating example of how 

understanding the issues and developing the 

correct solutions have enabled businesses to 

remain profitable and progressive. The true 

cost to the environment is not internalised 

into the cost of mainstream food production. 

Taupo beef is proving that it can be and 

consumers will and are making the conscious 

decision to make it viable. Could this be a 

model for the New Zealand dairy industry?  

5d.  N Cap and its implications  
Farming is responsible for 93% of the 

manageable nitrogen that leaches into Lake 

Taupo. The immediate area around Lake 

¢ŀǳǇƻ Ƙŀǎ ōŜŜƴ ǇƭŀŎŜŘ ƛƴ ŀƴ άb /ŀǇέ ŦƻǊ the 

next 1,ллл ȅŜŀǊǎΦ άb /ŀǇέ ƳŜŀƴǎ an area that 

has an annual nitrate leaching limit placed on 

it. The aim is to reduce the amount of 

nitrogen leaching from the catchments area 

into the lake. Most of the nƛǘǊƻƎŜƴ ǘƘŀǘΩǎ 

leached from livestock is from urine and 

during the winter, so the nitrogen cap 

effectively places a stocking rate limit on the 

land. This therefore limits any response 

farmers have to offset future production cost 

increases by intensification or stocking rate 

increase.  

 

Lake Taupo 

Almost 30% of the farmed land in the lakeΩs 

catchments area will need to be taken out of 

agricultural use in order to achieve a 20% 

reduction of the nitrate reaching the lake. A 

nitrogen management plan for each farm is 

constructed which is audited annually. This is 

required so each farmer can apply for a 25 

year consent to farm.  Consent is given for a 

nitrogen dƛǎŎƘŀǊƎŜ ŀƭƭƻǿŀƴŎŜ ǘƘŀǘΩǎ ōŀǎŜŘ ƻƴ 
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More research into even 

greater production from even 

greater inputs is so out of date 

and, as all the big gains have 

all but gone, there is little 

point chasing small gains that 

do little or nothing for the 

future of sustainable 

production. 

the farmΩs historic production between 2001 

and 2005.  

 

Cows at grass in New Zealand 

The economic implication of these restrictions 

is significant as, during the past six years, on-

farm production costs of beef have risen by 

38% and only the constant rise in stocking 

rates has enabled 

farmers to remain 

profitable and stay in 

business. The future 

prosperity of farms now 

depends on their 

receiving a premium 

price for their product, 

ǿƘŜǘƘŜǊ ƛǘΩǎ ƭƛǾŜǎǘƻŎƪ ƻǊ 

dairy. TƘŜǊŜΩǎ ƴƻ ƻǘƘŜǊ 

way. If no premium is 

available or obtained, 

within only 5 or 6 years most farms would 

become uneconomic due to the constant 

erosion of margins.  

If nitrogen caps were placed on the entire 

country it would place significant pressure on 

profitability. Both dairy and beef production 

in NZ has followed the science-based research 

in recent years - trading principles for 

economics - and in doing so has failed to fully 

understand the concerns of consumers. 

¢ƘŜǊŜΩǎ ŀ ǊŜŀƭ ŦŜŀǊ ǘƘŀǘ ŎƘŀƴƎŜǎ ǿƛƭƭ ōŜ 

imposed on the industry and very little time 

will be available to respond with well 

researched alternative systems. Stocking rates 

across NZ are at an unsustainable level but 

forced rapid change will be hugely damaging 

to the livestock industry on which the 

economy of the country depends. Once 

leading the world in grassland research and 

utilisation, New Zealand now needs to 

channel more resource into finding solutions 

to the implications of ignoring the 

environmental cost of food production.  

ItΩǎ ŎƭŜŀǊ ǘƘŜǊŜΩǎ some very good work 

underway in New Zealand and much of this is 

being driven by public demand. LǘΩǎ important 

that the work continues and the true cost to 

the environment is embedded into the cost of 

food.  

NZ is keen to point out their standards are 

world class in the world they have to compete 

in. This could be a 

significant disadvan-

tage when others are 

less environmentally 

aware, and in the 

market with less 

attributed sustaina-

bility cost. More 

research into even 

greater production 

from even greater 

inputs is so out of 

date and, as all the big gains have all but 

gone, there is little point chasing small gains 

that do little or nothing for the future of 

sustainable production. Learning institutions 

and colleges that were once at the forefront 

of pastoral system development in the 

1960/70s are now behind the trend and will 

need to catch up very fast. But they will be 

very important to the development of 

systems of sustainable production for the 

future and could once again become as 

important as they were in the past for a world 

striving for solution. 

Mike Barton: άForget feeding China: we need 

to pander to the pampered palateέ 
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5e.  New Zealand Conclusions 
¶ Largely ignored environmental impact of the growing 

agricultural economy 

¶ Serious water quality problems 

¶ Adequate water availability although vulnerable to a changing 

climate 

¶ Shallow volcanic soils hugely dependent on irrigation with low 

cost energy  

¶ Risks becoming uncompetitive complying with environmental 

legislation 

¶ Clear global perspective 

¶ Well placed to supply growing Asian market  

 

Auckland from the Sky Tower 


























































