
© BNF 2011

Sustainability and 

education – considering 

sustainability and 

environmental factors 

when teaching food 

technology in schools

Roy Ballam

British Nutrition Foundation



© BNF 2011

• fish

• meat

• milk and milk products

• Some imported food for which deforestation is taking 

place, e.g. cocoa, coffee, palm oil, soya, beef

• excessive food packaging

• food waste

Proposed topics for discussion

Aspects of diet and food supply under the spotlight from a 

sustainability perspective include:
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Competing Pressures in the Food System 

Pesticide bans reduce yields and potentially make some crops economically non-viable by 

increasing production costs and reducing availability. 

A reduction in the use of pesticides is potentially beneficial for health and has strong 

regulatory drivers. 

Disease outbreaks have cost the UK economy billions, and effective research programmes 

have been shown to be cost effective in reducing outbreaks. 

Animal disease research is expensive, requiring complex containment facilities and many 

different research programmes to address the range of possible threats. 

Quotas produce significant environmental waste through discarding of fish over the quota. Sustaining wild fish stocks is essential and quotas prevent over fishing of key species. 

Packaging used to prevent damage and the food waste generated in removing mis-shaped 

produce can increase the environmental impact of the food chain.

Consumers expect uniform shaped undamaged fruit and vegetables in the supermarkets.

The embedded carbon/water in food is often higher than that in the packaging, and in many 

cases, smarter packaging that reduces spoilage and waste of the food has a net benefit to 

overall carbon and water footprints. 

Excessive packaging is generally viewed by the consumer as wasteful and has an additional 

carbon footprint of its own. 

Increased affluence creates changes in food consumption to higher meat/protein diets, 

which increases the amount of land needed for livestock production and has associated 

environmental impacts. 

Reducing poverty and increasing affluence in the third world is a key developmental driver. 

Free range systems are at greater risk of disease especially that transmitted from wild birds 

including zoonotic diseases such as avian influenza. 

Free range birds are more publically acceptable and potentially improve aspects of animal 

welfare. 

There are issues with public perception of GM crops, which acts as a disincentive to 

research and uptake of GM technology. 

GM technology has the potential to deliver a range of benefits (e.g. crops requiring less 

pesticide use, or crops which are drought-tolerant or have enhanced nutritional attributes). 

Thinning has been shown to increase the levels of Campylobacter contamination in chicken 

flocks by eight times thus reducing the safety of the food and increasing the risk to 

consumers.

Thinning chicken flocks prior to slaughter helps to supply a market need for a range of bird 

sizes in a more economic way for industry.

Forty percent of women have low (?inadequate) iron intakes and some people have low 

intakes of vitamins B6, B12 and zinc - red meat is one of the best sources of these nutrients.

Lower red meat consumption would reduce health risks for many individuals, through 

reduced saturated fat consumption.

Given that Omega 3 levels are too low in the UK diet and oily fish is the only significant 

source, increased fish intake is recommended.

Aquaculture is currently environmentally wasteful and relies on marine animal sources for 

fish feed at a 10:1 ratio of kg of fish used in feed per kg of fish produced.

In the UK, livestock use grazing land less suitable for arable production, helping to maintain 

landscapes and avoiding the significant release of soil carbon that would arise from 

conversion to arable croplands. Efficiencies have already been achieved.

Livestock are a high source of greenhouse gases and a reduction in livestock production 

could help to meet carbon targets.

Tensions and Trade-OffsChallenges and Research Drivers

Competing Pressures in the Food System 

Based on: Government Office for Science (2010) UK Cross-Government Food Research and 

Innovation Strategy

The embedded carbon/water in food is often 

higher than that in the packaging, and in many 

cases, smarter packaging that reduces spoilage 

and waste of the food has a net benefit to 

overall carbon and water footprints. 

Excessive packaging is generally viewed by the 

consumer as wasteful and has an additional 

carbon footprint of its own. 

Forty percent of women have low (?inadequate) 

iron intakes and some people have low intakes 

of vitamins B6, B12 and zinc - red meat is one of 

the best sources of these nutrients.

Lower red meat consumption would reduce 

health risks for many individuals, through 

reduced saturated fat consumption.

In the UK, livestock use grazing land less 

suitable for arable production, helping to 

maintain landscapes and avoiding the significant 

release of soil carbon that would arise from 

conversion to arable croplands. Efficiencies 

have already been achieved.

Livestock are a high source of greenhouse 

gases and a reduction in livestock production 

could help to meet carbon targets.
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The challenges

There are major failings in the current 
food system. Key global challenges 
are:

• Balancing future demand and supply sustainability 
– to ensure food supplies are affordable

• Ensuring there is adequate stability in food 
supplies – and protecting the most vulnerable 
from volatility

• Achieving global access to food and ending 
hunger (food security for all)

• Managing the food system so as to mitigate the 
impact of climate change

• Maintaining biodiversity and ecosystem services 
while feeding the world.
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Priorities for action

• Promote sustainable intensification

• Work on the assumption that there is no new land for            
agriculture

• Make sustainable production central in development

• Anticipate major issues with water availability for food 
production

• Reduce waste – both in high- and low-income countries

• Work to change consumption patterns

• Ensure long term sustainability of fish stocks

• Invest in new knowledge

• Include the environment in food system economics

• Improve the evidence base and develop metrics to 
assess progress

• Empower citizens

• Spread best practice.
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“There is little dispute about the 

importance of a balanced diet and the 

role of a moderate intake of 

livestock products; 

communicating this to the consumer 

should be a priority for public heath

(recognising the power of vested 

interests in promulgating contrary 

messages.”

“ responsible fishing can only 

be incentivised by pressures 

from consumers and retailers.”

“…. Changing diets is 

difficult but not impossible. 

It requires concerted and 

committed actions, possibly 

over long timescales,”



© BNF 2011

• Increasing rates of overweight and obesity (HSE 

2008, Foresight 2007):

• 61.4% of UK adults are either overweight or 

obese

• 24.5% of UK adults are obese; has tripled 

since the 1980s 

• in 2008, 13.9% of children aged 2-10y were 

obese and a further 13.4% were overweight

• obesity rate in adults is expected to increase 

to 60% by 2050.

• People who are obese are at increased risk of 

related conditions such as cardiovascular disease 

(2-3 fold higher), diabetes & hypertension (greater 

than 3 fold higher) and some cancers.

• Particular concern about childhood obesity.

Nutrition Issues
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• Life expectancy at birth is increasing, particularly with 

advancements in medicine and technology, by 2 years per 

decade. But healthy life expectancy is falling behind.

• Globally, more than 1 billion adults are overweight or obese 

yet 1 billion others are malnourished.

• The global population is growing – currently 6 billion and 

expected to reach 9 billion by 2050.

• Rapid development in China, India and South America is 

fuelling demand for a more western pattern of eating –

including more meat and dairy products.

• Limited natural resources (e.g. land, fuel, water).

• Need healthy, low impact food that is affordable by all –

which means we need to produce more food, more efficiently.

Nutrition Issues
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� �VariousDietary reference 

values

Vitamins & minerals

�Average 8.6g/dAverage 6g/dSalt

�Average ~13g/dAverage 18g/dDietary fibre

�Average 12.5% en< 11% enNMES (added 

sugars)

�Average 12.8% enAverage 11% enSaturated fat

�Average 33% enAverage 35% enFat

�M 2255kcal/d

F 1645kcal/d

M ~2500kcal/d

F ~2000kcal/d

Energy

�~70-80g/wkAt least 1x140g/wkOily fish

�4.4x80g/dAt least 5x80g/dFruit & vegetables

Meeting 

recommendation?

Current intakeRecommendationFood / nutrient

CHALLENGES

Not meeting dietary recommendations for 

many foods and nutrients
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Low nutrient intakes and/or status 

in the UK population

*’Low’ defined as intakes less than the Lower Reference Nutrient Intake (LRNI)

Source: SACN (2008): The Nutritional Wellbeing of the British Population

Table 1: Nutrients where there is evidence of low intakes and/or status in 

the UK population

Vitamin DIodine

Vitamin CZinc

ThiaminPotassium

FolateMagnesium

Vitamin B12Calcium

Vitamin B6Vitamin A

RiboflavinRiboflavin

IronIron

Low statusLow intake*
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Low nutrient intakes and/or status 

in the UK population

calcium (43%), iodine (38%), vitamin B12 (36%), 

riboflavin (33%), zinc (17%), vitamin A (14%), 

potassium (13%), magnesium (11%)

Milk and milk 

products

vitamin D (25%), vitamin B12 (18%), iodine (11%)Fish and fish dishes

zinc (34%), vitamin B12 (30%), vitamin A (28%), 

vitamin B6 (21%), vitamin D (22%), thiamin (21%), 

iron (17%), potassium (15%), riboflavin (15%), 

magnesium (12%)

Meat and meat products

Contribution (%) of food types to average daily 

intake of specific nutrients

Food Type

Table 2: Food types that contribute ≥ 10% of intake for those nutrients 

where there is low intake and/or status
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vitamin A (27%), vitamin C (22%), folate (15%), 

thiamin (15%), iron (10%), potassium (10%)

Vegetables (excluding 

potatoes)

vitamin B6 (19%),  potassium (18%), vitamin C

(15%), thiamin (13%), folate (12%), magnesium

(10%)

Potatoes and savoury 

snacks

iron (44%), thiamin (34%), folate (33%), calcium

(30%), magnesium (27%), zinc (25%), riboflavin

(24%), vitamin B6 (21%), vitamin D (21%), 

potassium (13%), iodine (12%) (largely through 

fortification)

Cereals and cereal 

products

Table 2 cont.

Low nutrient intakes and/or status 

in the UK population
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vitamin D (17%), vitamin A (10%)Fat spreads

vitamin C (27%), folate (14%), vitamin 

B6 (11%), riboflavin (10%)

Drinks (including tea, coffee, fruit juice, 

alcoholic drinks)

vitamin C (19%)Fruit (excluding fruit juice) and nuts

Source: Henderson et al. (2003): 2000/01 National Diet and Nutrition Survey: adults aged 19-64 years

Table 2 cont.

Low nutrient intakes and/or status 

in the UK population
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Average daily intake

303130- Yoghurt and dairy desserts

151218- Cheese

143120165- Milk

188163213Milk and milk products

363438- White meat

765796- Red meat

11391134Meat and meat products

AllWomenMen

Estimated average daily 

intake (g) for adults
Food

Source: Bates et al. (2010) National Diet and Nutrition Survey: Rolling Programme (2008/09).
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In field (Feeding Britain 2009):

• Crop left in field after harvest

• Reduction in field losses would require 

significant investment in either manpower 

or engineering technology

Post-field (Feeding Britain 2009):

• Losses during storage, processing, 

packing and retailing due to a number of 

technical reasons.  Knowledge exists and 

action being taken.

• Also, rejections on aesthetic grounds.  

Would require a major re-education 

process, particularly for retailers and 

consumers.

Food wastage – in field, post-field 

and in home
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Food wastage at home

Statistics (WRAP):

• UK household food waste – 8.3 million tonnes each 
year

• Accounts for >20 million tonnes of CO2eq. emissions 
each year (equivalent to taking 1 in 4 cars off the road 
in the UK)

• More food and drink is thrown away than packaging

Why is food wasted?

A lack of:

• Confidence and skills in food preparation

• Planning prior to shopping

• Knowledge about food storage

• Understanding about date labelling on foods
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CONSUMER CHOICE

Institute of Grocery Distributors -

Shopper Trends (2010):

MyReportsDrivers of product choice

6% None of these/Don’t know

Q3, Base: All main shoppers Source: IGD Shopper Trends 2010

1 Price

2 Know all ingredients

3 Fat content

4 Brand name

5 Sell-by date

6 Sugar content

7 Salt content

8 Country it's from

9 Taste

10 Animal welfare standards

11 Ethical (e.g. Fairtrade)

12 Environmentally friendly

13 No artificial colours or flavours

14 Looks nice

15 Time food takes to reach store

16 Availability of usual

17 Organic

18 GM free

19 Trying new foods

20 Stories in papers/ news

First mention
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Source: Which? (2010) 

Making sustainable 

food choices easier
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Roles to play

Need everyone to work together:

• Government

• Industry (primary producers to retailers)

– Grow and source products sustainably

– Research and innovation

– Information for consumers

• Public health professionals

• Educators

• Consumers
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What we need to achieve

• To identify dietary patterns that 

provide the many nutrients we 

need for health, in appropriate 

amounts, but that are also 

equitable, affordable and 

sustainable.

• To produce more food with fewer 

resources (e.g. land, water, fuel), 

to feed the growing global 

population.

• Develop clear messages for 

consumers.
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• Reduced intakes of some foods 

• Increased intakes of alternative sources of ‘low’ nutrients

• Food from sustainable sources (e.g. fish)

• New crops (drought-tolerant, disease-resistant, increased nutritional 

value, increased yields)

• New technologies (e.g. GM, Marker Assisted Selection)

• Locally grown foods

• Seasonal foods

• Food fortification

• Increased efficiency

• Limit food and energy wastage

SUSTAINABLE & HEALTHY DIETS: MAJOR 

CHALLENGES AND NO SINGLE SOLUTION ….
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Overall

• Nutrition is key to the debate on 

a low impact diet

• ↑ or ↓ in intake of a food may 

change the balance of nutrients 

in the diet, required for good 

health

• Relationships and trade-offs

• Challenges and opportunities 

for nutrition

• Teachers have a role in schools
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Food – a fact of life

www.foodafactoflife.org.uk
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Coming soon …

www.meatandeducation.com

Meat in a Green World

• climate change

• sustainable development

• overview of livestock 

farming

• reducing greenhouse gas 

emissions 

• changing consumers’

behaviour


