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We have seen how food spending patterns have changed over the last 30
years, I am now going to focus on the period since 2005. This was a time of
economic turmoil in the UK, with falls in income and rising prices, which has
led to a reversal in some of the long term trends we had previously observed.
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Long run and recent changes

1. Over the last 30 years there has been a increase in spending per calorie.
On average people are switching to more expensive calories

2. Since the onset of the recession in 2008, this trend has reversed with
households switching to cheaper calories

3. I am going to describe how households have changed their food spending
since 2005, and how the nutritional quality of food purchased has changed



Background

• Recession led to fall in incomes:

Change in median real net income 2007-11

Households with dependent children -7.5%
Households without dependent children 0.8%
Pensioner households 3.7%

• Rise in the price of food relative to other goods
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Background

1. The onset of the recession in 2008 led to falls in household incomes.
2. The median net income, relative to the overall price level, decline by 7.5%

for households with dependent children from 2007 to 2011
3. It stayed relatively stable for households without dependent children and

rose for pensioner households
4. Although changes in real incomes varied across household types, what was

true for all households was that the price of food in the UK increased
sharply, relative to the price of all other goods



UK food prices rise
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UK food prices rise

1. On the horizontal axis we have time measured from January 2005 to the
end of 2011.

2. On the vertical axis we have the price of food relative to the price of all other
goods. At each point in time we compare this to the relative price of food in
January 2005 - so points below 1 indicate that food was relatively cheaper
than other goods, compared to Jan 05, while points above 1 indicate that
food was relatively more expensive that other goods, compared to Jan 05.
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UK food prices rise

1. For the entire OECD food was relatively cheaper than other goods until
January 2008, at which point it rose sharply, peaking at the end of 2008.
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UK food prices rise

1. For the UK the rise was even more stark. By the end of 2008 food was more
than 10% more expensive that the price of other goods, relative to January
2005. This increase was much more persistent than for the whole of the
OECD.



What we do

• Focus on food purchases brought into the home: accounts for
over 86% of total calories purchased in 2005-7

• Use detailed data on the food purchases of a representative
panel of 15,850 British households

• These data allow us to follow the same households over time
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What we do

1. In the face of rising prices and squeezed budgets, we look at how spending
on food brought into the home has changed

2. Roughly speaking this is all food and alcohol you would buy in shops, and
accounts for over 86% of the total calories purchased. From a nutritional
point of view, this captures the most important component of people’s diets

3. We use data on a panel of households. This means that we follow the same
households over time, rather than seeing a different set households in each
survey period. This allows us to base our conclusions on changes made by
the same households over time, rather than changes in the composition of
the sample.



Real food expenditure falls
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Real food expenditure falls

1. Horizontal axis: time from Jan 05 to mid 2012
2. Vertical axis: real spending on food. This is nominal expenditure on food

grocery purchases, divided by the food component of the consumer price
index. This allows us to look at how spending on food has changed over
time, controlling for the changes in the price of food

3. We consider three distinct periods, before the recession (2005-7), during the
recession (2008 and 2009) and the period since then (2010-12).

4. Real spending on food was relatively stable until Jan 2008, at which point
we see a steep decline of over 8% into the 2010-12 period.

5. In the briefing note we compare the before period with both the
recessionary period and the period after, but in this presentation I am just
going to compare the before with the after period.



What we show

• Real food expenditure falls
• Changes in:

• number of calories purchased
• the cost of calories
• the nutritional quality of calories
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What we show

1. We have seen that real spending on food has declined. We look at how the
association between this and 1) the number of calories purchased, 2) how
much these calories cost and 3) how the nutritional quality of these calories
has changed



Calorie purchases decline
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Calorie purchases decline

1. On this picture, again, we have time on the horizontal axis, but this time we
have calories purchased (from all food excluding takeaways and
restaurants) on the vertical axis. This is measured in calories per adult (we
adjust the numbers to account for different household sizes across the
sample) per day.

2. There is a slight decline in calories from 2005 to 2007, but in Jan 08 this
decline accelerates and continues to fall after 2010.

3. There is a fall of 3.6% in average number of calories purchased from before
the recession to after the recession.



Biggest declines in calorie purchases for
households with children
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Biggest declines in calorie purchases for households
with children

1. Calorie purchases for all households declined by almost 4% over the
recession. However there is considerable variation in the size of the decline
by household type
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Biggest declines in calorie purchases for households
with children

1. Calorie purchases for households with children fell by much more than other
household types. For households with young children, this decline was
almost 10%. In contrast, calorie purchases for single non-pensioners stayed
roughly the same over this period.



What we show

• Fall in number of calories households buy
• Reduction in calories less than the reduction in real

expenditure:

• households have switched to cheaper calories
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What we show

1. Comparing the period before the recession to the period after, we have seen
that there were falls in both real spending on food and the number of
calories that households purchased

2. The fall in real expenditure was less than the fall in calories: in the period
after the recession households spent less per calorie than before.



Change in cost of calories varies by
household type
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Change in cost of calories varies by household type

1. For all households the spend per calorie declined by approximately 5.2%,
but, as with the changes in the spending and calories we see considerable
variation by the type of household
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Change in cost of calories varies by household type

1. The biggest substitution to cheaper calories was for households with young
children, which reduced real expenditure per calorie by 9%. The smallest
reduction in spend per calorie was for single pensioner households, which
reduced real expenditure per calorie by less than 4%



Calorie density of food bought increases

• Calorie density (kcals per 100g) of food purchased has
increased

• most of the increase in calorie density can be attributed to
households changing the types of food they were purchasing
(e.g. from fruit and vegetables to processed food),

• rather than changing the products they bought within each food
type
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Calorie density of food bought increases

1. One way in which households may have reduced the amount they spent per
calorie is by increasing the calorie density of the foods they buy

2. Although we see a decline in the total number of calories purchased,
households actually switched to more calorie dense foods i.e. foods that
contain more calories per 100g

3. This was primarily driven by a shift towards processed food (which is more
calorie dense), than changes in the products people chose to purchase
within different food groups.



Changes in nutritional quality

• The nutritional quality of diet is hard to measure
• We use a a variety of measures:

• changes in nutrient intensity (sugar, saturated fat)
• change in the calorie share of fruit and vegetables
• two one-dimensional measures of nutritional quality (Healthy

Eating Index and Nutrient Profiling Model)

• Consider whether the changes were due to households
switching between food groups, or to different products within
food groups
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Changes in nutritional quality

1. As well as big changes in the food spending patterns of households over
this period, we also find substantial changes in the nutritional quality of food
purchased

2. Nutritional quality is difficult to measure: it has a lot of components which
need to be taken into account

3. Therefore I am going to present a variety of measures of nutritional quality,
and show that we see a similar picture from all of them: namely, average
nutritional quality declined, and that this was larger for pensioners, single
parents and households with young children

4. I will present two one-dimensional measures of diet quality: the HEI, used
by the US govt, and the nutrient profiling model, which is used by the UK
govt. We check the robustness of our analysis by looking at changes in the
saturated fat and sugar content of foods purchased over this period



Saturated fat (g per 100g) increases
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Sugar (g per 100g) increases

1. 6g per day for hh with young children
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Sugar (g per 100g) increases



Shifts away from fruit and vegetables
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Shifts away from fruit and vegetables



Healthy Eating Index

1. Healthy Eating Index (HEI) - see Guenther et al (2005):

• used by the US Department of Agriculture to measure
compliance with the US government’s recommendations for
healthy diet

• constructed based on the quantity of different food types (e.g.
fruit, vegetables, meat etc.) and nutrients (e.g. salt, saturated
fat) purchased per 1000 kcals HEI
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Healthy Eating Index

1. The HEI is used by the USDA to measure compliance with its nutrient
guidelines

2. The overall score ranges from 1 to 100 and consists of are twelve
components, the score for which depends on how much is consumed per
1000kcals. So eating more fruit and vegetables increases your overall score,
while consuming more saturated fat or salt decreases your overall score

3. We look at the change in the average HEI score from the pre to the post
recessionary period.



Biggest declines in nutritional quality for
pensioners and single parents
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Biggest declines in nutritional quality for pensioners and
single parents

1. the horizontal axis shows the change in the HEI from before the recession
to after.

2. nutritional quality measured in this way declined on average for all
households

3. interpreting this is not straightforward. The score is the sum of individual
component scores, so one way One way to interpret them is to consider one
component of nutrition and ask by how much it would have to change to
generate the fall that we observe.

4. So a decline of 1.5 points is approximately equal to consuming 1 portion
less of fruit and vegetables per 2500kcals

5. We see considerable variation by household type: the declines in the HEI
score for pensioners and single parents were much larger than for other
household types. The 2.6 decline for single pensioners translates roughly
into 2 portions less fruit and vegetables per 2500kcals.



Nutrient profiling model

2. Nutrient profiling model (NPM) - see Rayner et al (2009):

• used by the UK government to assess the healthiness of food
products

• depends on a product’s energy density, saturated fat, sodium,
sugar, protein, fibre and fruit and vegetable content NPM

• we construct an average for each household in each month
across all products purchased
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Nutrient profiling model

1. We now consider a different measure of nutritional quality. This is used by
the UK goverment to assess the healthiness of food products, and is based
on the relative intensity of different nutrients in the product

2. We calculate the average across all products purchased by a household in
each month, and then look at the average change from before to after the
recession



Biggest declines for pensioners, single
parents and households with young children
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Biggest declines for pensioners, single parents and
households with young children

1. Once again, interpreting this is not straightforward, but we take the same
approach of considering one component of nutrition and asking by how
much it would have to change to generate the fall that we observe.

2. I’ll give an example of this in a sec, but what is clear is that we see similar
patterns across household types: the largest declines were for pensioners,
single parents, and, in this case, households with young children

3. To give some idea of the interpretation of these changes, take the decline
for single pensioners: this group purchase approximately 20% of their
calories from processed food. If they were to increase the grams of
saturated fat per 100g by 50% across all processed food, then this would
have led to the observed decline.



Changes in nutritional quality

• Nutritional quality declined across a range of measures:

• was it mainly due to switching across food types i.e. from fruit
and vegetables to processed food?

• or to substitution to less nutritious food products within food
types i.e. to ready meals that are higher in saturated fat?

• Food groups (used by the USDA): Food groups

• fruit; vegetables; grains; dairy and fats; red meat; poultry and
fish; milk; soft drinks; processed sweet; processed savoury;
alcohol

• Look at the change in the average NPM score that is due to
households switching between food groups, and the change
that is due to households substituting within food groups
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Changes in nutritional quality

1. Across a range of measures, we find that the average nutritional quality of
food declined, with variation in the extent of this decline across hh types

2. We now investigate whether this was due to the types of foods that people
were buying, or the the products they chose within each food type

3. What we do is calculate the change in the average NPM score if we allowed
households to switch across eleven broad food types, but hold what they
bought within each food group the same as in the pre-recessionary period.
So what this means is that households can switch from fruit to processed
savoury food, but they have to choose the same basket of fruit or the same
basket of processed savoury food as they did before the recession.



Households switched to less healthy food
groups
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Households switched to less healthy food groups

1. when we do this, we see that nutritional quality declined from before to after
the recession. This is primarily due to substitution towards processed food,
which increases the average saturated fat and sugar content of food
purchased, and a shift away from fruit and vegetables

2. we then consider what the change in nutritional quality would have been if
households had to allocate the same share of calories to the main food
groups, but could change the products that they bought in each group. So if
you got 20% of your calories from processed sweet food before the
recession, this is held fixed, but you are allowed to change what you bought
i.e. you could buy more or less healthy cake or confectinery



Households switched to healthier products
within food groups
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Households switched to healthier products within food
groups

1. when we do this we see that households’ substitution within food groups
actually would have led to an improvement in average nutritional quality.
This is because within the eleven food groups, people were actually
choosing products that were lower in saturated fat and sugar.



Changes in purchases of processed food

• A large part of the switching across food groups was towards
processed food

• Did households that switched more towards processed food
buy more or less healthy food products within that group?

• Look at the change in the calorie share of processed food and
the change in the saturated fat and sugar content of
processed food
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Changes in purchases of processed food

1. A big driver of the changes in the nutritional composition of food was due to
the switch towards processed food

2. We now look at this in a little more detail. We combine sweet and savoury
processed food, which together constitute almost a third of calories
purchased

3. We look at how the substitution towards processed food (i.e. the change in
its calorie share) varied across household type, and how this was related to
the change in the nutritional quality of processed food i.e. the amount of
saturated fat and sugar per 100g



Biggest increases in share of processed food
for pensioners and single parents
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Biggest increases in share of processed food for
pensioners and single parents

1. Explain axes
2. All households switched towards processed food
3. Pensioners, and single parents switched the most towards processed food.

The calorie share of processed food for single pensioners increased by 3
percentage points.

4. However these households switched to buying less sugary processed food



Single parents reduced saturated fat intensity
of processed food, pensioners increased it
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Single parents reduced saturated fat intensity of
processed food, pensioners increased it

1. However, we see a slightly different picture when we look at the changes in
saturated fat of processed food

2. The vertical axis is the same, the horizontal axis is the change in g per 100g
of saturated fat of processed food.

3. Pensioner households substituted towards processed food that was higher
in saturated fat

4. Highlights the difficulty of looking at changes in nutritional quality and the
need to use a variety of measures



Summary

• From 2005-12 households’ food spending patterns changed
substantially, countering long-run trends:

• households substituted towards cheaper calories
• households increased the calorie density of the food they

purchased

• Nutritional quality of foods changed:

• the saturated fat and sugar intensity of food increased
• households substituted towards processed food and away from

fruit and vegetables
• these changes were largest for pensioner households, single

parents and households with young children
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Healthy Eating Index

Component Max Lower limit Upper limit
score. (per 1000 kcals unless stated)

Total fruit 5 0 120g
Whole fruit 5 0 60g

Total vegetable 5 0 165g
Dark green/orange veg 5 0 60g

Total grains 5 0 75g
Whole grains 5 0 32.5g

Milk 10 0 260g
Meat 10 0 70g
Oils 10 0 12g
Saturated fat 10 >15% energy <7% energy
Sodium 10 >2g <0.7g
Calories from SoFAAS 20 >50% energy <20% energy

Total 100

Back
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Healthy Eating Index



Nutrient Profiling Model

Negative scores Positive scores

Energy Saturated Total Sodium Fruit, veg NSP fibre Protein
Points (kJ) fat (g) sugar (g) (mg) nuts (%) (g) (g)

0 ≤ 335 ≤ 1 ≤ 4.5 ≤ 90 ≤ 40 ≤ 0.7 ≤ 1.6
1 > 335 > 1 > 4.5 > 90 > 40 > 0.7 > 1.6
2 > 670 > 2 > 9.0 > 180 > 60 > 1.4 > 3.2
3 > 1005 > 3 > 13.5 > 270 − > 2.1 > 4.8
4 > 1340 > 4 > 18.0 > 360 − > 2.8 > 6.4
5 > 1675 > 5 > 22.5 > 450 > 80 > 3.5 > 8.0
6 > 2010 > 6 > 27.0 > 540 − − −
7 > 2345 > 7 > 31.0 > 630 − − −
8 > 2680 > 8 > 36.0 > 720 − − −
9 > 3015 > 9 > 40.0 > 810 − − −
10 > 3350 > 10 > 45.0 > 900 − − −

Back
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Nutrient Profiling Model



Food groups

Food type Calorie
and main items share

Fruit: fruit, including fruit juices 5.9%
Vegetables: fresh, canned or frozen vegetables 6.8%
Grains: flour, cerals, pasta, rice, breads 16.8%
Dairy, cheese and fats: cream, cheese, oils, butter, margarine 13.6%
Red meat: beef, lamb, pork, nuts, eggs 8.5%
Poultry and fish: poultry, seafood 3.9%
Milk: milk, yogurt 7.95%
Drinks: fizzy drinks, tea, coffee, water 2.0%
Prepared (sweet): ice cream, cakes, cookies etc. 18.7%
Prepared (savoury): ready meals, soups, snacks 14.6%
Alcohol: wine, beer, spirits 5.2%

Back
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