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1 Introduction

In June 2019 the UK government commissioned an independent review of England’s food
system, in order to develop an integrated National Food Strategy. The aim was to understand
how the production, distribution and consumption of food affects our welfare and health,
including their impact on the environment. The formulation of a food strategy requires a clear
model of consumer demand, in order to understand how changes in market prices and
consumers’ incomes are likely to affect patterns of consumption of food and drink. Such a
model would help us understand how market forces might affect health and to formulate
appropriate policy responses. For instance, would growing income inequality combined with
an increase in food prices result in worsening diet and increased obesity? If so, what policy
interventions might be best designed to correct these? Further, it is possible that our food
supply chains may be disrupted by current or future shocks: these might range from UK’s exit
from the EU, the effects of the COVID-19 pandemic and war in Ukraine. Once again, an

accurate model of demand is necessary for the design of effective policy corrections.

This report provides a model of consumer demand for food and drink. Our focus is on
estimating the elasticities of demand, which measure the sensitivity of the demand for a good
to changes in prices or income. Estimating the price elasticity of demand for an individual item
of food or drink allows us to assess how its demand varies when its price changes. Estimating
a demand system for all food items allows us to assess how demand for various items
changes, not just in response to their own prices, but also in response to changes in prices of
other items. The expenditure elasticity tells us how demand for individual food items varies
with changes in the consumers’ overall expenditure on food: consumers on the lower end of
the income distribution might have pattern quite different from those at the top percentiles.
These estimates of consumer elasticity offer valuable insights. For instance, they enable
policy-makers to anticipate the likely impact of food price inflation on patterns of consumption
and nutrition. If the policy aim is to use selective taxation to alter the pattern of consumption
towards a healthier nutritional balance, the estimated elasticities guide the choice of food items
to be taxed. Expenditure elasticities of demand alter policy makers to the impact of changes

in the income distribution.?

Following UK’s exit from the EU and from the constraints of the Common Agricultural Policy,

it would be helpful to understand how the UK’s ability to set its own tariffs on food imports

1 Measures of price elasticity provide other useful information too. Typically, a low price elasticity of
demand in a sector indicates demand is not very sensitive to price, so that the sector is vulnerable to
high markup of prices over cost, making a case for greater scrutiny of competition policy in that sector.
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might affect prices and consequently food consumption. Brexit, and the lingering effects of the
COVID-19 pandemic will also cause changes in migration flows which will affect many aspects
of the food system from farming to restaurants. The relatively slow recovery from the recession
following the 2007/8 financial crisis, and the austerity policies that followed, had divergent
implications for households in different parts of the income distribution.

Several government policies have recently sought to alter peoples’ eating behaviour in the last
decade. For example, the ‘5-a-day’ policy was introduced to encourage people to consume
more fruit and vegetables, and information campaigns have highlighted the dangers of high
salt and saturated fat consumption. In 2018 the government introduced a ‘sugar tax’ on
sweetened drinks to reduce sugar consumption. Also, following consultation with industry, the
government will restrict promotions on food and drinks high in fat, sugar and salt (HFSS) from

October 2022 as part of the government’s strategy to tackle obesity.

This study uses systems of demand equations known as the Almost Ideal Demand System
(AIDS) to estimate empirically demand elasticities, applied to data drawn from Kantar's
grocery market share database, a representative survey of 30,000 UK households. We
investigate the extent to which consumption of food products changes in response to changes
in their prices, as well as prices of other food products. This allows us to uncover ‘substitution’
or ‘complementarity’ relationships across food products, that is, to what extent goods are likely
to substitute for one another in the event of a price change, or whether products are likely to
be consumed together.

We compare patterns of purchase for consumption at home with those for ‘out-of-home’
consumption, drawing again on data from Kantar. We investigate whether the sensitivity of
demand of food products to prices varies by socio-demographic group. Finally, we estimate
‘nutrient elasticities’ which measure the effect of changes in food prices on intake of a range
of nutrients. This allows us to trace the impact of a change in price of any food category on,
for instance sugar, fat or salt consumption and allows us to calibrate implications of

hypothetical policy scenarios.

This report is organised as follows: Section 2 describes the data we use and provides some
descriptive statistics; Section 3 describes the methodology for estimating demand elasticities;
Section 4 presents our empirical estimates for price and expenditure elasticities of demand;
Section 5 shows the results for the nutrient elasticities of demands; Section 6 examines some

policy scenarios, and Section 7 concludes.



2 Data and descriptive statistics

The data used in this study are drawn from Kantar's Grocery Market Share database, which
covers the recorded grocery purchasing habits of more than 30,000 demographically
representative households in Great Britain. Households are recruited via stratified sampling,
with quotas set by region, household size, age of main shopper, number of children, and
occupation. The data considers items purchased throughout a given year. The main shopper
in the household also provides socio-demographic information when joining the panel (and
with subsequent annual updates), including marital status, social class, education, household
size, number of children, income (brackets of) and life stage. We examine data on

consumption ‘at-home’ and also provide results for ‘out-of-home’ purchases.

We analyse data on household purchases of food and drink for 2018 and 2019, the most
recent years before purchasing patterns were distorted by the Covid-19 pandemic. Our
dataset organises food and drink purchases in categories at three levels of product
aggregation, namely categories 0, 1 and 2. Error! Reference source not found. lists the p
roducts at each level of classification. Category 0 (‘trading area’) is the coarsest (or most
aggregated) list, classifying purchases only as ‘Alcohol’, ‘Ambient Groceries’, ‘Fresh & Chilled’
foods and ‘Frozen’ foods. Category 1 (‘sector’) allows a finer classification: for instance,
Frozen foods are disaggregated into ‘frozen confectionery’, ‘frozen fish’, ‘frozen meat’, etc.
Category 2 (‘market’) is the finest categorisation we look at, allowing us to look at sub-
categories within, say, frozen meat, to distinguish between beef, lamb, pork, etc. Table Al in

the Appendix presents a list of item codes for each category.

The database contains a total of 1,580,852 observations for the year 2018, and 1,575,236 for
the year 2019, which comprise weekly purchases of single households Table2 provides
descriptive statistics for various categories at the coarsest levels (level 0) of aggregation. We
report the average household weekly spend for a range of food and drink products, its
standard deviation, as well as the minimum and maximum expenditure values encountered in
the dataset. In addition, we report the share of the total budget that is spent on each category

of food or drink.

The average total weekly spend per household was just over £40 both in 2018 and in 2019.
In 2018 the largest spend was in ‘Total fresh and chilled’ products with an average weekly

spend of about £20, followed by ‘Ambient groceries’ with an average spend of just below £14,



followed by Alcohol, with an average weekly spend of £4 and Frozen foods, with an average
spend of £3. These consumption patterns are remarkably similar to those in 2019.

The standard deviation as well as maximum household spend suggest a high degree of
variability in the data. For the total data the standard deviation is as large as the mean value
with the maximum total weekly spend of £1,194 in 2018 and £921 in 2019. Purchases of
alcohol display the highest level of dispersion relative to the mean. The maximum value of

weekly household alcohol consumption in 2018 was of £574 and this went up to £853 in 2019.

A household may not buy items under every category in every week. For instance, if it buys
no alcohol in a particular week, a zero would be recorded for Alcohol that week. The last
column of Table 2 reports the fraction of weekly entries that are zero. Alcohol is purchased
relatively infrequently: aggregating across all households and all weeks in the year, 77% of
the recorded purchases under alcohol were zero. In contrast, Ambient groceries are a more
frequent purchase, with the share of zero purchases being 26%. The proportion of households
who did not spend anything in a particular week is around 25%.

Table 2 also reports the purchase patterns in terms of shares of total expenditure. The number
of observations that allow us to compute these shares is lower than the original sample. This
is because there are households which report zero total expenditure across all goods, which
prevents us from computing the corresponding product shares.? In 2018, this sample of UK
households spent about 50% of their weekly budget on fresh and chilled goods, 35% in

ambient groceries and around 8% each on alcohol and on frozen goods.

Tables 3 and 4 show descriptive statistics for a more detailed category of products (Category
1). Dairy products is one of the categories with the largest average spend (£4.80 per week in
2018), along with chilled convenience products (£4 in 2018) and fresh meat (£2.70 in 2018).
These are followed by bakery products (£2.15 in 2018), take-home soft drinks (£1.78) and
frozen prepared foods (£1.90). In terms of shares, we see that dairy products account for 17%
of the weekly spend, followed by chilled convenience products, which account for 12%, alcohol
products (9%), bakery products (8%) and fresh meat (7%). Consumption patterns for 2019 are

similar to those of 2018.

Table 3 also shows that the dairy products are the most frequently purchased category with

only 31% of households not making purchases in a typical week, followed by ambient bakery

2 As we would be dividing 0 over 0.



products, with 38% of households reporting zero purchases of these goods. Products that are
less frequently purchased include (in brackets the percentage of households making zero
purchases): fresh fish (89%), frozen fish (88%), frozen meat (97%), frozen poultry (97%), and
slimming products (99%).

Tables 5 and 6 illustrate descriptive statistics for Category 2 products. Amongst the selection
of products, the largest weekly spend was on average in chilled ready meals (£1.20 in 2018),
followed by fruit (£2.34 in 2018) and vegetables (£2.43). Chilled ready meals account for 6%
of total weekly expenditure on average, and fruits and vegetables 12% and 13% respectively.
At this level of product aggregation, the most widely purchased good was bread, with about

50% of household making purchases of bread in a typical week).



Table 1. Classification of products into categories (Kantar data).

Category 0 Category 1 Category 2 Category 0 Category 1 Category 2
Total Alcohol Alcohol Total Fresh+Chilled
Total Ambient Groceries Ambient Bakery Products Total Bread Chilled Bakery Products

Ambient Slimming Products
Biscuits
Canned Goods

Hot Beverages

Packet Breakfast

Pickle+Tbl Sce+Condiment
Savoury Carbohydrts+Sncks
Savoury Home Cooking

Sweet Home Cooking

Canned Vegetables
Ambient Vgtrn Products

Ambient Rice+Svry Noodles
Dry Pasta

Cooking Oils

Flour

Sugar

Chilled Convenience
products

Chilled Drinks
Dairy Products

Chilled Prepared Salad
Chilled Ready Meals
Chilled Vegetarian
Cooked Meats

Butter

Eggs

Fresh Cream
Margarine
Total Cheese
Total Milk
Yoghurt

Take-home Confectionery Fresh Fish Chilled Prepared Fish
Take-home Savouries Shellfish
Take-home Soft Drinks Mineral Water Wet/Smoked Fish
Total Frozen Frozen Confectionery Fresh Meat Chilled Burgers+Girills
Frozen Fish Fresh Bacon Joint
Frozen Meat Frozen Bacon Fresh Bacon Rashers
Frozen Beef Fresh Bacon Steaks
Frozen Lamb Fresh Beef
Frozen Other Meat & Offal Fresh Lamb
Frozen Pork Fresh Other Meat & Offal
Frozen Sausages Fresh Pork
Frozen Poultry+Game Fresh Sausages
Frozen Prepared Foods Frozen Ready Meals Chilled Processed Poultry
Frozen Vegetables Cooked Poultry
Frozen Vegetarian Prods Fresh Poultry
Fruit+Veg+Salads Chilled Prepared Frt+Veg
Fruit
Nuts
Vegetable




Table 1. Descriptive Statistics - Category 0

Variable Observations Mean Std. dev.
Weekly Spend (£)

Total Alcohol 1,580,852 4.06 11.75
Total Ambient Groceries 1,580,852 13.52 14.94
Total Fresh & Chilled 1,580,852 19.54 20.62
Total Frozen 1,580,852 3.30 6.09
Total weekly spend 1,580,852 40.41 40.16
Expenditure share

Total Alcohol 1,193,357 0.08 0.15
Total Ambient Groceries 1,193,357 0.35 0.19
Total Fresh &Chilled 1,193,357 0.49 0.21
Total Frozen 1,193,357 0.08 0.11
Variable Observations Mean Std. dev.
Weekly Spend (£)

Total Alcohol 1,575,236 4.04 11.87
Total Ambient Groceries 1,575,236 13.60 15.07
Total Fresh &Chilled 1,575,236 19.37 20.45
Total Frozen 1,575,236  3.27 6.09
Total weekly spend 1,575,236 40.28 40.07
Expenditure share

Total Alcohol 1,181,932 0.08 0.15
Total Ambient Groceries 1,181,932 0.35 0.19
Total Fresh& Chilled 1,181,932 0.49 0.21
Total Frozen 1,181,932 0.08 0.11




Table 3. Descriptive statistics, category 1, 2018.

Variable Observations Mean  Std. dev. Max | Variable Observations Mean  Std. dev.
Weekly spend (£) Expenditure shares

Alcohol 1,580,852 4.06 11.75 574.26 | Alcohol 1,190,835 0.09 0.17
Ambient Bakery Products 1,580,852 2.15 2.95 118.34 | Ambient Bakery Products 1,190,835 0.08 0.09
Ambient Slimming Products 1,580,852 0.02 0.57 82.25 | Ambient Slimming Products 1,190,835 0.00 0.01
Biscuits 1,580,852 1.27 2.32 118.08 | Biscuits 1,190,835 0.04 0.07
Canned Goods 1,580,852 1.08 2.15 140.27 | Canned Goods 1,190,835 0.03 0.06
Chilled Bakery Products 1,580,852 0.22 0.79 31.60 | Chilled Bakery Products 1,190,835 0.01 0.03
Chilled Convenience Products 1,580,852 4.02 6.16 203.72 | Chilled Convenience Products 1,190,835 0.12 0.13
Chilled Drinks 1,580,852 0.38 1.21 41.50 | Chilled Drinks 1,190,835 0.01 0.04
Dairy Products 1,580,852 4.84 5.56 103.12 | Dairy Products 1,190,835 0.17 0.14
Fresh Fish 1,580,852 0.56 2.14 156.85 | Fresh Fish 1,190,835 0.02 0.06
Fresh Meat 1,580,852 2.70 5.30 242.23 | Fresh Meat 1,190,835 0.07 0.11
Frozen Confectionery 1,580,852 0.69 1.85 86.37 | Frozen Confectionery 1,190,835 0.02 0.05
Frozen Fish 1,580,852 0.44 1.59 86.94 | Frozen Fish 1,190,835 0.01 0.04
Frozen Meat 1,580,852 0.11 0.81 66.03 | Frozen Meat 1,190,835 0.00 0.02
Frozen Poultry+Game 1,580,852 0.15 1.16 127.29 | Frozen Poultry+Game 1,190,835 0.00 0.03
Frozen Prepared Foods 1,580,852 1.90 4.08 137.67 | Frozen Prepared Foods 1,190,835 0.05 0.09
Hot Beverages 1,580,852 0.96 2.51 258.10 | Hot Beverages 1,190,835 0.03 0.07
Packet Breakfast 1,580,852 0.99 2.07 106.25 | Packet Breakfast 1,190,835 0.03 0.06
Pickle+Tbl Sce+Condiment 1,580,852 0.43 1.09 59.65 | Pickle+Tbl Sce+Condiment 1,190,835 0.01 0.03
Savoury Carbohydrts+Sncks 1,580,852 0.57 1.44 100.00 | Savoury Carbohydrts+Sncks 1,190,835 0.02 0.04
Savoury Home Cooking 1,580,852 1.02 2.05 115.09 | Savoury Home Cooking 1,190,835 0.03 0.06
Sweet Home Cooking 1,580,852 0.64 1.72 110.45 | Sweet Home Cooking 1,190,835 0.02 0.05
Take-Home Confectionery 1,580,852 1.55 3.58 173.67 | Take-Home Confectionery 1,190,835 0.05 0.09
Take-Home Savouries 1,580,852 1.06 2.00 84.20 | Take-Home Savouries 1,190,835 0.03 0.06
Take-Home Soft Drinks 1,580,852 1.78 3.53 207.84 | Take-Home Soft Drinks 1,190,835 0.05 0.09
Total spend

Total weekly spend 1,580,852 33.60 34.52 960.15

Note: we exclude the column of minima, as this was always zero.



Table 4. Descriptive statistics, category 1, 2019.

Variable Observations Mean Std. dev. Max | Variable Observations Mean Std. dev.
Weekly Spend (£) Expenditure shares

Alcohol 1,575,236 4.04 11.87 853.06 | Alcohol 1,179,331 0.09 0.17
Ambient Bakery Products 1,575,236  2.20 2.99 81.31 | Ambient Bakery Products 1,179,331 0.08 0.09
Ambient Slimming Products 1,575,236  0.02 0.57 100.00 | Ambient Slimming Products 1,179,331 0.00 0.01
Biscuits 1,575,236 1.29 2.34 138.13 | Biscuits 1,179,331 0.04 0.07
Canned Goods 1,575,236  1.07 2.14 131.70 | Canned Goods 1,179,331 0.03 0.06
Chilled Bakery Products 1,575,236 0.21 0.76 60.00 | Chilled Bakery Products 1,179,331 0.01 0.03
Chilled Convenience Products 1,575,236  3.96 6.06 160.50 | Chilled Convenience Products 1,179,331 0.12 0.13
Chilled Drinks 1,575,236  0.37 1.19 73.80 | Chilled Drinks 1,179,331 0.01 0.04
Dairy Products 1,575,236  4.80 5.55 210.10 | Dairy Products 1,179,331 0.17 0.14
Fresh Fish 1,575,236  0.57 2.12 173.46 | Fresh Fish 1,179,331 0.02 0.06
Fresh Meat 1,575,236  2.63 5.22 313.12 | Fresh Meat 1,179,331 0.07 0.11
Frozen Confectionery 1,575,236 0.66 1.82 93.70 | Frozen Confectionery 1,179,331 0.02 0.05
Frozen Fish 1,575,236 0.44 1.62 76.50 | Frozen Fish 1,179,331 0.01 0.04
Frozen Meat 1,575,236 0.10 0.79 93.55 | Frozen Meat 1,179,331 0.00 0.02
Frozen Poultry+Game 1,575,236 0.14 1.14 64.00 | Frozen Poultry+Game 1,179,331 0.00 0.02
Frozen Prepared Foods 1,575,236 1.92 4.13 137.12 | Frozen Prepared Foods 1,179,331 0.06 0.09
Hot Beverages 1,575,236  0.96 2.51 342.64 | Hot Beverages 1,179,331 0.03 0.07
Packet Breakfast 1,575,236  0.98 2.07 119.85 | Packet Breakfast 1,179,331 0.03 0.06
Pickle+Tbl Sce+Condiment 1,575,236  0.43 1.08 51.15 | Pickle+Tbl Sce+Condiment 1,179,331 0.01 0.03
Savoury Carbohydrts+Sncks 1,575,236  0.57 1.49 154.84 | Savoury Carbohydrts+Sncks 1,179,331 0.02 0.04
Savoury Home Cooking 1,575,236 1.02 2.06 142.56 | Savoury Home Cooking 1,179,331 0.03 0.06
Sweet Home Cooking 1,575,236  0.63 1.71 80.00 | Sweet Home Cooking 1,179,331 0.02 0.05
Take-Home Confectionery 1,575,236  1.59 3.61 202.50 | Take-Home Confectionery 1,179,331 0.05 0.09
Take-Home Savouries 1,575,236  1.09 2.05 193.21 | Take-Home Savouries 1,179,331 0.03 0.06
Take-Home Soft Drinks 1,575,236  1.75 3.55 181.50 | Take-Home Soft Drinks 1,179,331 0.05 0.08
Total spend

Total weekly spend 1,575,236 33.46 34.44 919.28

Note: we exclude the column of minima, as this was always zero.



Table 5. Descriptive statistics, category 2, 2018 (continue)
Variable Observations Mean  Std. dev. Max Observations Mean  Std. dev. Max
Weekly Spend (£)
Ambient Rice+Svry Noodles 1,580,800 0.27 0.97 100.00 | Fresh Pork 1,580,800 0.31 1.35 93.45
Ambient Vgtrn Products 1,580,800 0.00 0.07 22.68 Fresh Poultry 1,580,800 1.06 2.94 239.15
Butter 1,580,800 0.43 1.29 59.88 Fresh Sausages 1,580,800 0.31 1.04 37.50
Canned Vegetables 1,580,800 0.06 0.32 22.95 Frozen Bacon 1,580,800 0.01 0.29 30.00
Chilled Burgers+Grills 1,580,800 0.14 0.81 91.18 Frozen Beef 1,580,800 0.02 0.37 31.04
Chilled Prepared Fish 1,580,800 0.06 0.49 50.01 Frozen Lamb 1,580,800 0.01 0.34 42.03
Chilled Prepared Frt+Veg 1,580,800 0.45 1.18 53.94 Frozen Other Meat & Offal 1,580,800 0.00 0.11 21.00
Chilled Prepared Salad 1,580,800 0.16 0.62 30.30 Frozen Pork 1,580,800 0.00 0.12 18.00
Chilled Processed Poultry 1,580,800 0.19 0.95 52.00 Frozen Ready Meals 1,580,800 0.34 1.54 85.00
Chilled Ready Meals 1,580,800 1.20 3.29 177.72 | Frozen Sausages 1,580,800 0.05 0.38 62.50
Chilled Vegetarian 1,580,800 0.05 0.46 44.50 Frozen Vegetables 1,580,800 0.26 0.84 29.00
Cooked Meats 1,580,800 1.01 1.93 57.46 Frozen Vegetarian Prods 1,580,800 0.11 0.79 62.57
Cooked Poultry 1,580,800 0.23 1.04 56.00 Fruit 1,580,800 2.34 3.70 113.75
Cooking Oils 1,580,800 0.16 0.79 113.30 | Margarine 1,580,800 0.23 0.72 28.40
Dry Pasta 1,580,800 0.10 0.41 48.00 Mineral Water 1,580,800 0.24 0.92 52.60
Eggs 1,580,800 0.39 0.83 36.00 Nuts 1,580,800 0.27 1.15 115.18
Flour 1,580,800 0.05 0.36 60.00 | Shellfish 1,580,800 0.09 0.64 74.00
Fresh Bacon Joint 1,580,800 0.11 0.81 50.28 | Sugar 1,580,800 0.11 0.49 32.60
Fresh Bacon Rashers 1,580,800 0.40 1.11 58.41 Total Bread 1,580,800 0.72 1.09 39.48
Fresh Bacon Steaks 1,580,800 0.05 0.45 27.24 Total Cheese 1,580,800 1.36 2.40 90.94
Fresh Beef 1,580,800 0.97 2.92 140.02 | Total Milk 1,580,800 1.31 1.87 76.32
Fresh Cream 1,580,800 0.16 0.58 31.08 | Vegetable 1,580,800 2.43 3.37 88.77
Fresh Lamb 1,580,800 0.21 151 110.99 | Wet/Smoked Fish 1,580,800 0.41 1.86 133.94
Fresh Other Meat & Offal 1,580,800 0.03 0.32 56.76 Yoghurt 1,580,800 0.73 1.56 56.00

Total spend

Total weekly spend 1,580,800 19.60 20.25 631.7

Note: we exclude the column of minima, as this was always zero.



Table 5. Descriptive statistics, category 2, 2018.

(end of table)

Variable Observations Mean  Std. dev. Observations Mean  Std. dev.
Expenditure share

Ambient Rice+Svry

Noodles 1,176,460 0.01 0.05 Fresh Pork 1,176,460 0.01 0.05
Ambient Vgtrn Products 1,176,460 0.00 0.87 Fresh Poultry 1,176,460 0.04 0.09
Butter 1,176,460 0.02 0.06 Fresh Sausages 1,176,460 0.01 0.05
Canned Vegetables 1,176,460 0.00 0.02 Frozen Bacon 1,176,460 0.00 0.01
Chilled Burgers+Grills 1,176,460 0.01 0.03 Frozen Beef 1,176,460 0.00 0.02
Chilled Prepared Fish 1,176,460 0.00 0.02 Frozen Lamb 1,176,460 0.00 0.01
Chilled Prepared Frt+Veg 1,176,460 0.02 0.06 Frozen Other Meat & Offal 1,176,460 0.00 0.01
Chilled Prepared Salad 1,176,460 0.01 0.04 Frozen Pork 1,176,460 0.00 0.01
Chilled Processed Poultry 1,176,460 0.01 0.04 Frozen Ready Meals 1,176,460 0.02 0.07
Chilled Ready Meals 1,176,460 0.06 0.13 Frozen Sausages 1,176,460 0.00 0.02
Chilled Vegetarian 1,176,460 0.00 0.02 Frozen Vegetables 1,176,460 0.01 0.05
Cooked Meats 1,176,460 0.05 0.09 Frozen Vegetarian Prods 1,176,460 0.01 0.04
Cooked Poultry 1,176,460 0.01 0.05 Fruit 1,176,460 0.12 0.14
Cooking Oils 1,176,460 0.01 0.04 Margarine 1,176,460 0.01 0.05
Dry Pasta 1,176,460 0.01 0.03 Mineral Water 1,176,460 0.01 0.05
Eggs 1,176,460 0.02 0.05 Nuts 1,176,460 0.01 0.06
Flour 1,176,460 0.00 0.02 Shellfish 1,176,460 0.00 0.02
Fresh Bacon Joint 1,176,460 0.00 0.03 Sugar 1,176,460 0.01 0.03
Fresh Bacon Rashers 1,176,460 0.02 0.05 Total Bread 1,176,460 0.05 0.09
Fresh Bacon Steaks 1,176,460 0.00 0.02 Total Cheese 1,176,460 0.07 0.11
Fresh Beef 1,176,460 0.04 0.09 Total Milk 1,176,460 0.09 0.13
Fresh Cream 1,176,460 0.01 0.03 Vegetable 1,176,460 0.12 0.13
Fresh Lamb 1,176,460 0.01 0.04 Wet/Smoked Fish 1,176,460 0.02 0.06
Fresh Other Meat & Offal 1,176,460 0.00 0.01 Yoghurt 1,176,460 0.04 0.08

Note: we exclude the column of minima, as this was always zero.



Table 6. Descriptive statistics, category 2, 2019. (continue)

Variable Observations Mean Std.dev. Max Observations Mean Std.dev. Max
Weekly Spend (£)
Ambient Rice+Svry
Noodles 1,360,747 0.30 1.04 154.00 | Fresh Pork 1,360,747 0.32 1.40 101.86
Ambient Vgtrn Products 1,360,747 0.00 0.09 17.40 | Fresh Poultry 1,360,747 1.15 2.99 329.30
Butter 1,360,747 0.49 1.36 57.22 | Fresh Sausages 1,360,747 0.34 1.07 52.25
Canned Vegetables 1,360,747 0.07 0.33 25.20 | Frozen Bacon 1,360,747 0.01 0.28 22.64
Chilled Burgers+Grills 1,360,747 0.15 0.82 83.10 | Frozen Beef 1,360,747 0.02 0.38 45.00
Chilled Prepared Fish 1,360,747 0.07 0.52 39.47 | Frozen Lamb 1,360,747 0.02 0.36 44.00
Chilled Prepared Frt+Veg 1,360,747 0.47 1.19 42.50 | Frozen Other Meat & Offal 1,360,747 0.00 0.10 16.00
Chilled Prepared Salad 1,360,747 0.16 0.63 34.00 | Frozen Pork 1,360,747 0.00 0.14 26.66
Chilled Processed Poultry 1,360,747 0.21 1.00 45.00 | Frozen Ready Meals 1,360,747 0.37 1.60 117.96
Chilled Ready Meals 1,360,747 1.29 3.33 152.50 | Frozen Sausages 1,360,747 0.05 0.39 93.55
Chilled Vegetarian 1,360,747 0.06 0.55 38.00 | Frozen Vegetables 1,360,747 0.28 0.87 29.00
Cooked Meats 1,360,747 1.08 1.96 50.00 | Frozen Vegetarian Prods 1,360,747 0.13 0.84 82.04
Cooked Poultry 1,360,747 0.26 1.09 42.00 | Fruit 1,360,747 2.55 3.78 117.32
Cooking Oils 1,360,747 0.17 0.79 59.97 | Margarine 1,360,747 0.25 0.75 27.00
Dry Pasta 1,360,747 0.11 0.44 64.00 | Mineral Water 1,360,747 0.23 0.89 87.48
Eggs 1,360,747 0.40 0.84 28.32 | Nuts 1,360,747 0.32 1.24 191.16
Flour 1,360,747 0.05 0.38 39.00 | Shellfish 1,360,747 0.09 0.64 72.42
Fresh Bacon Joint 1,360,747 0.12 0.87 54.74 | Sugar 1,360,747 0.12 0.50 34.40
Fresh Bacon Rashers 1,360,747 0.42 1.13 63.00 | Total Bread 1,360,747 0.77 1.12 34.97
Fresh Bacon Steaks 1,360,747 0.06 0.48 27.17 | Total Cheese 1,360,747 1.50 2.49 78.63
Fresh Beef 1,360,747 1.03 2.95 129.85 | Total Milk 1,360,747 1.43 1.93 122.84
Fresh Cream 1,360,747 0.18 0.61 28.00 | Vegetable 1,360,747 2.70 3.51 109.75
Fresh Lamb 1,360,747 0.23 1.60 112.00 | Wet/Smoked Fish 1,360,747 0.47 1.94 165.33
Fresh Other Meat & Offal 1,360,747 0.03 0.34 30.00 | Yoghurt 1,360,746 0.80 1.60 46.15

Total spend

Total weekly spend 1,360,747 21.31 20.13 556.02

Note: we exclude the column of minima, as this was always zero.



Table 6. Descriptive statistics, category 2, 2019. (end of table)

Variable Observations Mean Std. dev. Observations Mean Std. dev.
Expenditure share

Ambient Rice+Svry

Noodles 1,100,854 0.01 0.05 Fresh Pork 1,100,854 0.01 0.05
Ambient Vgtrn Products 1,100,854 0.00 0.01 Fresh Poultry 1,100,854 0.04 0.09
Butter 1,100,854 0.02 0.06 Fresh Sausages 1,100,854 0.01 0.05
Canned Vegetables 1,100,854 0.00 0.02 Frozen Bacon 1,100,854 0.00 0.01
Chilled Burgers+Grills 1,100,854 0.01 0.03 Frozen Beef 1,100,854 0.00 0.02
Chilled Prepared Fish 1,100,854 0.00 0.02 Frozen Lamb 1,100,854 0.00 0.01
Chilled Prepared Frt+Veg 1,100,854 0.02 0.06 Frozen Other Meat & Offal 1,100,854 0.00 0.00
Chilled Prepared Salad 1,100,854 0.01 0.04 Frozen Pork 1,100,854 0.00 0.01
Chilled Processed Poultry 1,100,854 0.01 0.04 Frozen Ready Meals 1,100,854 0.02 0.07
Chilled Ready Meals 1,100,854 0.06 0.13 Frozen Sausages 1,100,854 0.00 0.02
Chilled Vegetarian 1,100,854 0.00 0.02 Frozen Vegetables 1,100,854 0.01 0.05
Cooked Meats 1,100,854 0.05 0.09 Frozen Vegetarian Prods 1,100,854 0.01 0.04
Cooked Poultry 1,100,854 0.01 0.05 Fruit 1,100,854 0.12 0.14
Cooking Oils 1,100,854 0.01 0.04 Margarine 1,100,854 0.01 0.05
Dry Pasta 1,100,854 0.01 0.03 Mineral Water 1,100,854 0.01 0.05
Eggs 1,100,854 0.02 0.05 Nuts 1,100,854 0.02 0.06
Flour 1,100,854 0.00 0.02 Shellfish 1,100,854 0.00 0.02
Fresh Bacon Joint 1,100,854 0.00 0.03 Sugar 1,100,854 0.01 0.03
Fresh Bacon Rashers 1,100,854 0.02 0.05 Total Bread 1,100,854 0.05 0.09
Fresh Bacon Steaks 1,100,854 0.00 0.02 Total Cheese 1,100,854 0.07 0.11
Fresh Beef 1,100,854 0.04 0.09 Total Milk 1,100,854 0.09 0.13
Fresh Cream 1,100,854 0.01 0.04 Vegetable 1,100,854 0.13 0.13
Fresh Lamb 1,100,854 0.01 0.05 Wet/Smoked Fish 1,100,854 0.02 0.06
Fresh Other Meat & Offal 1,100,854 0.00 0.01 Yoghurt 1,100,854 0.04 0.08

Note: we exclude the column of minima, as this was always zero.



3 Methodology for estimating demand elasticities

This study uses a standard model of demand, the Almost Ideal Demand System (AIDS), to
estimate elasticities of demand of food and drink. These elasticities measure the sensitivity of

demand to the prices consumers face and to their income or overall budget.

We report a range of different elasticities. The own-price elasticity of demand for a product
indicates the percentage change in quantity demanded of a product in response to a one
percent increase in its own price. For most products, an increase in the price results in a
reduction in demand, so that the computed value of own-price elasticity tends to be negative

number.

Demand is classified as being relatively elastic or inelastic based on the magnitude of the
elasticity estimate. For instance, if the estimated value of own price elasticity is -2, it suggests
that a one percent increase in price will lead to a two percent reduction in the quantity
demanded. Here the absolute value of elasticity is greater than one (or, equivalently, its value
is less that minus 1, in simple algebraic terms). Here the demand is relatively sensitive to

changes in price, so is said to be elastic.

In contrast, if the elasticity estimate lies between 0 and -1 (equivalently, less than one in terms
of its absolute value), demand is classified as being inelastic. Zero elasticity describes the

case where demand is completely insensitive to price.

Cross-price elasticities of demand measure the proportional changes in demand for a product
in response to changes in the price of other goods. More precisely, the cross-price elasticity
measures the percentage change in the quantity demanded on good A when the price of some
other good B increases by one percent. The cross price effect depends on how goods A and
B relate to each other in the consumption basket. If goods A and B are substitutes in
consumption (consider Coke and Pepsi, which many people regard as alternatives), one might
expect that an increase in the price of Pepsi might cause demand for Pepsi to fall and for Coke
to rise, so that the computed value of the cross-price elasticity for Coke with respect to the
price of price of Pepsi would be positive. In contrast, if goods C and D are complements
(consider milk and tea, which are usually consumed together), an increase in price of tea might
lower demand for milk too, so that the computed price elasticity would be negative. Indeed,
the estimated value of cross-price elasticity allows us to distinguish empirically between pairs
of goods that are substitutes (positive cross-price elasticity) or complements (negative cross-

price elasticity).



Income or expenditure elasticity of demand measures how demand changes in response to
an increase in income or overall expenditure. More precisely, it measures the percentage
increase in consumption when income or expenditure increases by one percent. A value of
expenditure elasticity greater that 1 suggest a more than proportionate increase in demand
for that good as income rises. At low levels of income, the bulk of household’s expenditure
might be on necessities. As incomes rises, households might be able to spend more of goods
that are not absolutely essential, so that expenditure on these might rise faster than income,
Economists use the estimated expenditure elasticities to distinguish between necessities
(those whose expenditure elasticity is between 0 and 1) and ‘luxuries’ (where estimated
expenditure elasticity is greater than 1). Some goods might have negative expenditure

elasticities (their demand falls as expenditure rises): these are classified as inferior goods.

The details of the AIDS model are provided in the Appendix (see section 9.1). Here we

highlight some relevant technical aspects of the model.

3.1 Parameters of interest

Strictly speaking, there is not a single “correct” estimate of a price or expenditure elasticity;
instead, there is a wide range of possible estimates. These will differ, for instance, depending
on the specification chosen for the demand function, on the total expenditure measure used,
on the sample employed, and on a range of many other factors. One notable distinction relates

to compensated vs uncompensated elasticities of demand. on

When the price of any individual good rises, the increase reduces the consumer’s real income.
The implied reduction in real income can be large when the price increase relates to goods
that have large shares in the consumers’ expenditure. Compensated demand functions and
associated compensated demand elasticities assume that consumers are compensated for
this fall in income, leaving them at the same utility level that they enjoyed prior to the price
increase. With this adjustment, the elasticity measure captures the pure substitution effect as
relative prices change in which the consumer buys less of the good whose price has increased

(and more of other goods that have become relatively cheaper).

In contrast, the uncompensated price elasticities of demand take into account both substitution
and income effects, The latter effect arises because a price increase for one good lowers
overall disposable income, which also alters demand. For most ‘normal’ goods (that is, whose
expenditure elasticity is positive), the income effect will lower demand further, reinforcing the

substitution effect of an increase in its price. If the good in question is inferior, the income
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effect would offset the substitution effect to some extent. In this report we mostly focus on
uncompensated demand elasticities, which consider both the substitution and the income
effects of a price change.

The appropriate estimate of the parameter of interest depends on how the elasticity estimate
will then be used: the loss function in the jargon of statistical decision theory. Different
estimates are useful for different purposes. Consider the impact of a policy that intends to curb
the consumption of alcohol by increasing its price. The impact of this policy would differ across
individuals. Teetotallers, who did not consume alcohol to begin with, would remain unaffected.
At the other extreme, there might be those addicted to alcohol, whose consumption may not
be curbed much in terms of quantity — an instance of inelastic demand --though they may
switch to cheaper forms of alcohol. Within these two extremes, there would be many whose
demand for alcohol is elastic, so that quantity consumed would fall as price rises. Our

estimated elasticities are averages across these types (weighted by their consumption levels).

We assume that for the current project’'s purposes the policy relevant group are those in
between these two disparate groups, with non-zero elasticities. The aggregate estimate is a
weighted average of these groups in between. Alcohol is a special case, but similar issues
apply to other products: our elasticity estimates will be an average across heterogeneous
groups. The specifications and approach adopted in this project are informed by discussions

with Defra in relation to the main parameters of policy interest.

3.1.1 Endogeneity issues

A concern in estimating demand functions is always the potential endogeneity of prices and
expenditure which arises from the interplay between supply and demand forces.® As well as
price influencing quantity demanded, quantity demanded influences price, as retailers may
respond to a demand increase with a price increase. This two-way causation problem is
referred to as the endogeneity of prices and can bias the estimated coefficients. But since we
are looking at household data, we expect the impact of their purchase decision on prices to

be small.

At the individual level, the construction of the data can pose challenges, especially in the
presence of ‘non-linear pricing’ where unit prices vary with the quantity purchased The most

common form of non-linearity comes from promotions like “Buy one, get one free”. where even

3 There is a large literature on the econometric treatment of the endogeneity of prices in market demand
analysis. See, for example, Berry (RAND 1994) and Berry, Levinsohn and Pakes (Econometrica, 1995).
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an individual buyer can influence the unit price: when the buyer adds a second unit to their
basket, the implied unit price falls by 50%, generating negative correlation between unit prices
and demand adjustments.

We attempt to minimise this problem by constructing an alternative measure of prices less
likely to be influenced by the pattern of purchases. One version of these prices is calculated
by dividing household expenditure on a particular good by the household associated quantity.
In addition, we also estimate the prices as national expenditure on a particular good or
category divided by the associated national quantity. With the latter prices are interpretable as
national average prices, per unit volume, that are common to all consumers. This effectively
eliminates individual consumer level selection effects and hence mitigates endogeneity
concerns. In addition, we also reduce identifying variation, e.g. by removing local discounts

and promotions.

A similar issue arises with expenditure. If there is a positive demand shock there will be more
expenditure on a particular good which will increase total expenditure, which is the sum of the
expenditures on particular goods. This will generate a positive covariance, biasing the total
expenditure upwards. However, a constraint on this within the AIDS system is that the adding
up constraint requires that the sum of the income coefficients are equal to zero, so there

cannot be a general upward bias.*

3.1.2 Zero purchases

As is clear from the descriptive statistics in section 2 a proportion of the observations are
zeros, which indicates that some households did not buy a positive quantity of some goods in
at least some weeks. These zero purchases may reflect a range of scenarios. A household’s
purchase pattern may have recurring zeros for some categories if they never purchase
products in that category: think of households which do not drink alcohol or do not eat meat,
for instance. Transitory zeros involve households that sometime buy and sometimes do not
buy a particular product category. These fall into two main groups: Inventory non-buyers and
price sensitive non-buyers. Nearly all these products are durable to some extent, as for
instance many perishables can be frozen. Some households are regular buyers but may not
buy in a particular week because they already have a sufficient inventory. There may be other
households that are not regular buyers but will buy if the price is sufficiently low. Of course,

inventory management may itself react to price variations as buyers tend to stock up when the

4 Deaton and Muellbauer (American Economic Review, 1980).
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price is low. Strictly speaking, this price effect causing the household to go from zero to some
amount is not an elasticity: one cannot have a percentage change from zero. But the
estimated elasticities will be average effects.

The zero issue comes up in a variety of contexts and there is a large literature on it. The
earliest estimator was the Tobit, whose likelihood had a Probit element for the zero
observations and a standard regression likelihood for the non-zero observations. It assumes
that the same process drives both elements. One can think of there being different processes
driving the extensive margin, the number of households who make a purchase, and the
intensive margin, how much they purchase, given that they have made a purchase. There
are a range of two-part models of this process.® However, in the context of food demand the
purchase/not-purchase part is generally dynamic, conditional on past purchases which
capture both inventory and habit effects.® Such models are likely to be more difficult to interpret

in a policy context.

In the international trade literature, it is common to use a Poisson quasi-maximum likelihood
or negative binomial models for over-dispersed count data and there are generalisations.” The
shares data used in the AIDS model are not count data and strictly the model assumes no
corner solutions at zero. AIDS also does not constrain the predicted shares to lie in the zero

one interval, though this is not a particular problem if the parameter of interest is the elasticity.

3.1.3 Nutrient elasticities

We also estimate the effects of prices of food and drink on the intake of some key nutrients,
specifically, energy, protein, carbohydrates, sugar, fat, saturated fat, fiore and sodium.
Different items of food and drink contain these nutrients in varying amounts. As changes in
prices or income lead consumers to adjust their pattern of consumption, those adjustments

affect the nutritional balance.

The impact of price changes on overall nutrient consumption can be complex. An increase in

the price of sugary soft-drinks will typically reduce the consumption of those drinks (the own-

5 For example, Hausman (Journal of Econometrics, 1979) develops a two-stage budgeting model.
Dubin and McFadden (Econometrica, 1984) propose a discrete-continuous demand model that
essentially captures a two-part choice process in which a multinomial choice is followed by a continuous
demand choice.

6 See, for example, Ailawadi and Neslin (Journal of Marketing Research, 1989) and Watt, Beckert,
Cornelsen and Smith (unpublished manuscript, 2021)

7 A recent survey is Bellego, C., D. Benatia and L.-D. Pape. (2021), Dealing with logs and zeros in
regression models, SSRN.
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price elasticity measures the extent of reduction), reducing sugar consumption from soft
drinks. But that reduction may trigger substitution towards other sugar-rich foods, such as
confectionary. So even when sugar consumed directly from sugary drinks falls, total sugar
consumption might increase if a switch towards sugar-intensive substitutes causes sugar from
other sources to rise. The extent of these indirect adjustments is measured by various cross-
price elasticities. The overall impact of the increase in prices of sugary soft drinks must capture
the direct effect on sugar intake via the reduced consumption of soft drinks and the indirect

effects via altered consumption of other sugar-intensive items of food.

Our estimation allows us to trace the impact of a change in price of one item or category of
food and drink on the intake of a specific nutrient from all items in the consumption basket.
The nutrient elasticity of the demand for sugar with respect to the price of soft drinks computes
the percentage change in sugar consumption from all sources as the price of soft drink

increases by one percent.

Our estimates of price and expenditure elasticities for an entire system and demand allows us
to compute such nutrient elasticities for any particular nutrient with respect to any specific item
of food or drink. The computation of nutrient elasticities, described in Appendix 9.2, depends
on various factors. Apart from the magnitude of the price and expenditure elasticities,
computed nutrient elasticities depend on the nutritional density of various items of food, and
the shares of those items in overall consumption of the nutrient. We use nutrient data provided

by Kantar to compute nutrient elasticities for the eight nutrients of concern.

4 Empirical results of estimating demand elasticities

In this section we report the results of implementing the AIDS approach, where we estimate
the model separately for categories of products 0, 1, and 2. We then organise the discussion
around particular products of interest and illustrate existing variation in estimated elasticities.
We estimate the models separately for 2018 and 2019 and find that the results are generally
remarkably stable across these two years. To avoid repetition, in this report we focus mostly

on the (uncompensated) elasticities estimated for the more recent year 2019.

As discussed above, our baseline elasticity estimates are averages over different types of
people. However we recognise that the demand responses to price changes could change for
different segments of the population. We then estimate elasticities by demographic subgroup,

considering two dimensions: life stages and social class.
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We compare variations in demand elasticities across seven life stages in our sample of
households: pre-family, young family with children aged 0-4 years, middle family with children
aged 5-9 years, family with children aged 10+ years, older dependents, empty nesters, and
retired. For variations across social class, we consider the following categories: higher &
intermediate managerial, administrative, professional occupations (AB), supervisory, clerical
& junior managerial, administrative and professional occupations (C1), skilled manual
occupations (C2), semi-skilled and unskilled manual workers (D) and state pensioners, casual

and lowest grade workers, unemployed with state benefits (E).

4.1 Overview of results for categories 0, 1 and 2

In this section we summarise the key results of estimating the AIDS model for different levels
of product aggregation. We begin by reporting results for own-price and expenditure
elasticities for categories 0,1, and 2. We then discuss more detailed results including cross-
price elasticities for selected products (mainly within category 1 which comprises 25 different

products).

Category 0 products

Figure 1 presents the own-price elasticities for category 0 of products.® Category 0 is the most
aggregated and comprises the following four product groups: ‘alcohol’, ‘ambient groceries’,
‘fresh and chilled products’, and ‘frozen products’. We report here the results on the estimated
uncompensated elasticities, which take into account income effects. We see in the graph that

they are remarkably similar to the estimates of the compensated elasticities.

Own-price elasticities of demand are found to be negative for alcohol, ambient groceries and
frozen products (though for the last case the estimated elasticity for 2018 was close to zero).
Thus, in line with economic theory, demand for these products tends to fall in response to a
price increase. The demand for alcohol is more elastic than other categories at this level of
aggregation. The price elasticity of demand for fresh and chilled products is found to be
positive, with uncompensated price elasticity estimated to be 0.16 and 0.27 in 2018 and in

2019, respectively. This latter value suggests that a 1% increase in price of these products is

8 Note that the horizontal red line at 0 is to help identify estimates of elasticity that are statistically
significant. The bold circles capture the estimated point elasticities for 2018 and 2019, and the vertical
segments capture a 95% confidence interval around those point estimates. When the confidence
interval straddles the red horizontal line, we cannot reject the hypothesis that the true elasticity is zero.
The same applies to all other graphs presented in this report.
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associated with a 0.27% increase in their consumption (if everything else stays constant, as
is the usual interpretation of these elasticities). This result is puzzling, and we need to treat it

with caution, as it may arise due to the way the data is aggregated.

Figure 2 illustrates the expenditure elasticities for category 0. The estimated expenditure
elasticities are all positive: demand increases as income rises, so that all these categories can
be classified as ‘normal’ goods. The expenditure elasticity is the greatest for alcohol, and
exceeds 1, with demand rising more than proportionately when income rises: this allows us to

classify alcohol as a luxury good. The expenditure elasticities for other categories is less than

1, denoting necessary goods.

Figure.1: Own-price elasticities — category 0
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Source: Authors’ calculations from Kantar’s Grocery Market Share data.
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Figure 2: Expenditure elasticities — category O
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Source: Authors’ calculations from Kantar’s Grocery Market Share data.

Figure 3 presents the cross-price elasticities for category 0. We find that there is substitution
(positive cross-price elasticity) between total ambient groceries and alcohol. A 1% increase in
the price of alcohol increases the demand for total ambient grocery by 0.85% (in 2019).
Conversely, a 1% increase in the price of ambient groceries increases the demand for alcohol
by 3.69%. There is also a substitution relationship between fresh & chilled product and frozen
products. A 1% rise in the price of fresh and chilled products increases the demand of frozen
products by 0.64%. On the other hand, a 1% rise in the price of total frozen leads to an

increase in the demand for total chilled and fresh by 0.11%.

Figure 3 also shows that there is now a complementary relationship (negative cross-price
elasticity) between alcohol and fresh & chilled products. A 1% increase in the price of alcohol
reduces the demand for fresh and chilled products by 0.47%; conversely, a 1% rise in the
price of fresh & chilled products decreases the demand for alcohol by 3.32%. Other pairs that
display complementarity include alcohol with frozen products, ambient groceries with fresh &

chilled products, and ambient groceries with frozen products.
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Figure 3. Cross-price elasticities — category 0
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Category 1 products

Figure 4 shows the uncompensated own-price elasticities for all 25 products of category 1.

Unsurprisingly, and in line with economic theory, most own-price elasticities are found to

negative, indicating that demand falls as prices rise. The effect is particularly strong for frozen

confectionery: the estimated values of elasticity of around -3 in 2018 and -4.8 in 2019 suggest

that a 1% increase in the price of these products is associated with 3% to 4.8% reduction in

their demand.

Once again, some elasticity estimates do not sit well with standard theoretical expectation.

For instance, take-home confectionery displays positive own-price elasticity in both years,

which suggests that increases in the price of these goods result in an increase in their demand.

Notably, some other products, such as take-home soft drinks display positive own-price

elasticity but only in year 2018.
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Figure 4: Uncompensated own-price elasticities — category 1
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Figure 5 shows expenditure elasticities for category 1 products. They are always positive and
range between 0.6 and 1.6 values, which means that these are all normal goods that see their
demand increase when total expenditure increases. The products that are more sensitive
(elastic) to expenditure, aside from alcohol (1.7) are ambient slimming products, frozen meat
and frozen poultry and game (all around 1.3). At the other end, the demand for dairy products
and ambient bakery products® does not vary as much with income, with expenditure elasticity

around 0.7. In sub-section 4.2 we discuss in detail results for key products.

9 Ambient bakery products include bread, morning goods and ambient cakes and pastries.
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Figure 5: Expenditure elasticities — category 1
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Category 2 products

Figures 6.1 and 6.2 illustrate the results for (uncompensated) own-price elasticities for the 48

products of category 2. We show also confidence bands around estimates as many of the

estimates are statistically insignificant.?

The products for which we estimate statistically significant elasticities (at 95% level of
significance) are (values are for 2019): chilled prepared fish (-2.15), dry pasta (-1.97), fresh
bacon steaks (-1.64), fresh beef (-0.91), fresh lamb (2.73), fruit (-0.78), margarine (-1.38),

min