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Abstract

This paper uses detailed information about household supermarket purchases from the Australian Nielsen
Homescan Survey to estimate price elasticities of demand for a range of food categories. An instrumental
variable strategy is employed to address endogeneity issues. The estimates obtained from our analysis
are used to study five scenarios in which the rate of the GST on food categories is increased or in which
the tax base is broadened to include currently GST-free categories. Our findings reveal that there is
considerable scope for raising revenue by increasing the rate and broadening the tax base. Low-income
households (the bottom 40% of the income distribution) can be compensated for the loss in consumption
induced by a tax increase. We demonstrate that increasing the rate of the GST from 10% to 15% and
broadening the tax base would increase tax revenues by up to $7.1 billion, whereas compensating low-
income households would require up to $2.2 billion. We also provide a detailed list of tax revenues and
compensation payments associated with each food category to allow readers to “build their own tax
reform” by choosing the categories that should be taxed.
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1 Introduction

Australia experienced a strong increase in public debt levels after the 2008-09 Global Financial
Crisis.!»? Due to the limited scope for public spending cuts, it appears likely that government
finances will remain unsustainable in the absence of major tax reforms.? As a consequence,
numerous options to increase tax revenue have become a matter of intense debate among
economists, policy-makers and the public. Perhaps the most controversial debate has been
around a reform of the Goods and Services Tax (GST), currently a 10% value-added tax on a
range of goods and services.? Members of both major parties have made a case for increasing
the rate of the GST to 15% and recent empirical work suggests that such an increase (without
broadening the tax base) would increase tax revenues by about $29.4 billion (Phillips & Taylor,
2015). The same study finds that broadening the base (without changing the rate) to cover
health, education and water/sewerage would yield $11.5 billion, while including currently
exempted food categories would raise another $7.1 billion. Despite the great potential of a
GST reform to mitigate fiscal pressures, governments have been reluctant to make changes to
the GST because of its regressive nature and negative public attitudes towards tax increases.’

The aim of this paper is to study the potential impact of changes in the GST on food.
We use data on household supermarket purchases from the Australian Nielsen Homescan
Survey, which includes detailed information about weekly food consumption, sales prices and
household characteristics (including household income). We estimate the price elasticity of
demand for food in an Almost Ideal Demand System (AIDS) and employ and instrumental
variable strategy to address endogeneity issues. Knowledge of the price elasticity of demand
for food allows us to consider behavioural responses when calculating tax revenues that would
result from an increase in the GST rate or a broadening of the tax base. We also study

the compensating variation to determine the payments that would be required to compensate

"http://www.budget .gov.au/past_budgets.htm.

*Net debt is expected to increase to $317.2 billion (18.1% of GDP) in the Financial Year 2016-17 (Com-
monwealth of Australia, 2016a).

3Sinning (2016) illustrates that the Budget 2016-17 projections of a return to surplus in 2020-21 have not
only been very optimistic about future economic growth (3% per annum over the period 2017-18 to 2019-20)
but also about the extent to which economic growth can be translated into higher tax revenues.

4GST revenues, which are passed on to State and Territory Governments, amounted to $59 billion in the
Financial Year 2015-16 (Commonwealth of Australia, 2016b). Australia currently taxes less than 50% of all
goods and services (OECD, 2016).

5In 2016, Australian Prime Minister Malcolm Turnbull decided to abandon previous plans to reform the
GST: http://www.abc.net.au/news/2016-02-07/malcolm-turnbull-unconvinced-on-gst-hike/7146590.
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low-income households (we focus on the bottom 40% of the income distribution) for their
loss in consumption resulting from a GST reform. We consider two alternative approaches to
calculate GST revenues and compensation payments. The first approach focuses exclusively
on data from the Homescan Survey to estimate price elasticities and to calculate GST revenues
and compensation payments. The second approach uses the price elasticity estimates obtained
from the Homescan Survey and employs data from the Household Expenditure Survey (HES)
of the Australian Bureau of Statistics to calculate GST revenues and compensation payments.
In contrast to the Homescan Survey, the HES includes reliable household weights that allow
us to obtain representative figures.

We examine five hypothetical scenarios in our analysis: (A) broadening the tax base to
include selected food categories that we consider as unhealthy (such as sugar, jams and syrups)
or environmentally unfriendly (such as meat and packaged water), (B) broadening the base to
include all food categories, (C) increasing the GST rate from 10% to 15% without broadening
the tax base, (D) increasing the rate to 15% and broadening the base to include selected food
categories, and (E) increasing the rate to 15% and broadening the base to include all food
categories.

The recent economic literature on the taxation of food has typically estimated price elas-
ticities of demand for food to study the potential implications of taxes that aim to improve
individual health or promote environmental sustainability. Powell et al. (2013), for example,
provide a review of recent US studies that link estimates of the price elasticity of demand
for food to body weight outcomes. They conclude that taxes on fast food and subsidies on
fruits and vegetables have the potential to reduce obesity. Andreyeva et al. (2010) review
160 studies on the elasticity of demand for major food categories and highlight the potential
benefits resulting from a tax on soft drinks. Wirsenius et al. (2011) consider greenhouse gas
emissions as a tax base to study consumption taxes on animal food products in the EU and
conclude that a tax on the consumption of meat from cattle and sheep alone would account
for about 80% of the potential reduction in greenhouse emissions associated with animal food
products. Reisch et al. (2013) also highlight the importance of reducing the consumption of
meat as the most important step on the way towards sustainable food consumption.

Understanding how consumers respond to a change in food prices is critical for the design

of consumption taxes because taxing certain food categories can affect the health and economic



well-being of consumers. In particular, imposing a tax on a product that is highly elastic can
reduce its consumption significantly. Taxing highly elastic food categories can be beneficial
(such as a tax on sugar) or detrimental (such as a tax on fresh vegetables) from a health policy
perspective. In contrast, taxing highly inelastic products will not lead to a strong decline in
consumption but has the potential to raise tax revenues substantially. The role of taxation
in shaping food consumption is particularly relevant for low-income households because they
typically spend a larger fraction of their income on food than high-income households. Recent
Australian studies have estimated price elasticities of demand for food (Ulubasoglu et al.,
2016), studied the effects of taxing sugar-sweetened beverages across different income groups
(Sharma et al., 2014), and projected tax revenues resulting from alternative GST reform
scenarios (Phillips & Taylor, 2015). Unfortunately, we still know relatively little about the
potential responses of consumers that would result from a reform of the GST on food and the
implications for low-income households.

We make several contributions to the literature. First, we take advantage of access to de-
tailed information about weekly household supermarket purchases from the Nielsen Homescan
Survey over a three-year period. The survey allows us to estimate price elasticities of demand
for a range of food categories. Second, we calculate the potential effects of alternative GST
reform scenarios on household consumption. We pay particular attention to heterogeneity in
the effects by income level because we cannot simply assume that the effects will be constant
across the income distribution. Third, we estimate the potential GST revenues associated
with each reform scenario and calculate the payments that would be required to compensate
low-income households for the loss in consumption associated with each reform scenario. We
provide detailed estimates of GST revenues and compensation payments by food category to
avoid making arbitrary decisions about the inclusion of food categories in the tax base. Finally,
we perform a range of robustness checks to assess the validity of our results.

Our findings indicate that there is considerable scope for raising revenue by broadening the
tax base and increasing the rate, even if the bottom 40% of the households were compensated
for the loss in consumption associated with a GST reform. Our analysis based on Homescan
data in combination with HES data reveals that imposing a GST rate of 15% on all food cate-
gories would raise up to $7.1 billion, while up to $2.2 billion would be required to compensate

low-income households. We also present the results of a reform proposal that would involve



broadening the base to include selected (unhealthy and environmentally unfriendly) food cat-
egories and increase the GST rate to 15%, which would raise revenues of about $3.1 billion
and require $922 million to compensate low-income households. Taken together, our findings
illustrate that a reform of the GST on food in combination with a compensation of low-income
households would reduce fiscal pressures considerably while addressing issues related to the
regressive nature of the tax.

The remainder of the paper is organized as follows. Section 2 provides an overview of the
data. Our empirical strategy is presented in Section 3. Section 4 includes a discussion of the

results. Section 5 concludes.

2 Data

Our primary data source is the Nielsen Homescan Survey, a longitudinal survey of households
in Australia that provides detailed information about weekly food purchases over the period
December 2012 to November 2015. The survey records prices and quantities at the barcode
level for all transactions over the sample period together with a set of product characteris-
tics, including product description, category, brand, size, unit, date, place (shop) of purchase
and information about whether or not the product is on sale. The survey also contains a
range of individual- and household-specific socioeconomic and demographic characteristics.
Individual-level characteristics include gender, date of birth, occupation, education, employ-
ment status, country of birth, marital status, body weight and height of each household mem-
ber. Household-level characteristics include household size, household income, information
about homeownership and region of residence (postcode area).’

Our analysis focuses predominantly on household characteristics and barcode-level infor-
mation on prices and quantities of food purchases, which can be divided into 35 major food
categories. The Homescan Survey includes purchases of 10,794 households over the three-year
sample period. We restrict our sample to a balanced panel of 8,394 households and 24,645,163
individual transactions. We exclude 28,152 transactions referring to non-food purchases. Ag-
gregating daily purchases, which are only observed for a subsample, to a weekly level re-
duces our sample by 1,366,955 observations. We also drop 1,976,808 transactions that cannot

be assigned to any major food category and we exclude 1,730,891 transactions with miss-

6See Nielsen Corporation (2016) and Sharma et al. (2014) for additional information about the survey.



ing information on household size, household income, relevant product characteristics (price,
quantity, size, unit) as well as aggregate-level prices based on food category, quarter of the
year and State/Territory. After imposing these sample restrictions, our analysis sample in-
cludes 19,542,317 individual transactions of 8,394 households.

We use information about the GST status of food (Commonwealth of Australia, 2016¢)
to divide the 35 food categories observed in the data into seven food categories that attract
GST, 26 food categories that do not attract GST, and two residual categories (one GST-able,
one GST-free) that include a very hetergeneous set of items. We do not consider the last two
categories in our analysis.” GST-free categories in our data include bread, flour, cereals, pasta
and rice, meat and poultry, fish and seafood, canned and bottled fish and seafood, fresh eggs,
fresh milk, cheese, butter, oil and cream, yoghurt, other dairy products, fresh fruit, canned
and frozen fruit and nuts, fresh vegetables, frozen vegetables, sugar, marmalade, jams and
honey, spreads and dips, canned spaghetti and baked beans, packaged waters, tea, coffee,
vegetable juice and packed, canned and bottled baby foods and sauces and salad dressings.
GST categories in our data are cake, biscuit, pudding and bread mixes, spices, and other
food additives, confectionery (including ice cream), frozen prepared meals, soft drinks, mixed
fruit, juice and cordials. GST-free categories account for almost three quarters of total food
expenditure of a household, reflecting that most of the food in Australia is GST exempt.
Table 1 includes summary statistics of quantities and prices of the 33 food categories considered

in our analysis.®

[Table 1 about here.|

We use data from the Household Expenditure Survey (HES) as a secondary data source
in our analysis. The HES was collected by the Australian Bureau of Statistics in 2009-10 and
includes information on the expenditure, income, net worth and other characteristics of Aus-
tralian households. Instead of detailed barcode-level information on household purchases, the
survey only contains broad food categories similar to those observed in the Homescan Survey.

However, in contrast to the Homescan Survey, the HES provides reliable household weights

"In the following, we will refer to the categories that attract GST as “GST categories” and the categories
that do not attract GST as “GST-free categories”.

8The quantities of two categories, tea and eggs, are underestimated in our analysis because the reported
units of the quantities are ambiguous (such as unit vs. pack) and because the units were not always reported.
Our analysis does not include cases in which the unit was unobserved.



that allow us to perform representative GST revenue calculations. The HES includes 9,744
households and 625,651 transactions covering a wide range of goods and services. After drop-
ping non-food categories, fast food and meals eaten out from the data, our analysis sample

consists of 281,173 transactions of 9,727 households.

3 Empirical Strategy

3.1 Price Elasticity of Demand

Empirical demand models rely on a variety of functional forms. The most widely used model
is the Almost Ideal Demand System (AIDS) of Deaton & Muellbauer (1980). The AIDS is a
complete demand system with certain desirable properties such as additivity of budget shares,
homogeneity and symmetry (Golan et al., 2001). Our empirical strategy is inspired by the
functional relationships of the original AIDS model but we do not impose any restrictions on
our model parameters and we employ a model specification that accounts for the variation in
our data. Specifically, we estimate a model that relates the expenditure share (as a fraction of
total food expenditure) of a household on a particular item to its price, the prices of all other

items, the total food expenditure and the household size:

wipe = o+ BInpine) + v (D) + 6In(Xne) + pIn(Ze) + @i + Ae + tin, (1)
JjeT

where w;p; is the expenditure share of household h (h =1,...,H) onitemi (i =1,...,N) in
food category k (the subscript has been omitted) at time ¢ (t = 1,...,T), pins is the price of
item ¢ and pj, refers to the state-level aggregate price of one of the remaining food categories,
jeJ={j=1,...,J|j # k}. Xn is the total food expenditure of household h at time ¢ and
Zpy is the household size. ¢; and A; denote item (barcode) and time (quarter) fixed effects.
The inclusion of barcode fixed effects in our model is important because they net out any
barcode-specific characteristics (including the quality of a product) that do not change over
time. Our estimates are based on weekly data and we include time fixed effects for each quarter
to account for changes over the business cycle that affect all households in the same way (such

as overall inflation and GDP growth). w;; is the model error term.
We estimate equation (1) separately for each of the 33 food categories in our data. Because

the inclusion of cross-prices in our model is not feasible due to the large number of barcodes



in our data, we add state-level aggregate prices for each of the remaining food categories. The
original AIDS model also includes an aggregate price index, which we capture by the inclusion
of (quarterly) time fixed effects in our model. If the conditional expectation of the error term,

given the set of covariates included in equation (1), is equal to zero, the price elasticity of
- B

—1 because wy, = 22 9 However,
Wk

demand for the kth food category may be written as 7y
it is likely that the zero conditional expectation assumption is violated because expenditure
shares and total expenditure are jointly determined. We address this issue by using household
income as an instrument of food expenditure. This approach has typically been employed in
the literature (Liviatan, 1961; Banks et al., 1997; Blundell et al., 1998; Bhalotra & Attfield,
1998; Blundell et al., 2007) and is based on the identifying assumption that household income
in a two stage budgeting system affects the expenditure share on food only through its effect
on total food expenditure.

As a robustness check, we also use (a modified version of) the Quadratic Almost Ideal

Demand System (QUAIDS) of Banks et al. (1997). The QUAIDS includes a quadratic of the

logarithm of total food expenditure:

wipe = a+ BIn(pine) + v (D) + 01 In(Xne) + S2[In(Xpe)]> + pIn(Zp) (2)
JjeJ
+ sz + )\t + Uiht-
When estimating equation (2), we will address endogeneity by using household income and

household income squared as instruments for the quadratic function of total food expenditure.

3.2 GST Revenue

We employ a simple procedure to calculate GST revenues associated with each reform scenario.
Specifically, we calculate tax revenues resulting from a GST reform by comparing revenues
before and after the reform. Let qzk denote the quantity consumed by household h before the
reform and let pl}’Lk be the tax-exclusive price before the reform. Then the total amount that

Australian households spend on food category k consists of two components: (i) the expected

90ur analysis focuses on the estimation of uncompensated elasticities, i.e. the effect of a change in the
logarithm of the price on the logarithm of the quantity, given that income is held constant. Compensated
elasticities take the effect of a price change on real income into account. Clements & Si (2016) estimate
compensated and uncompensated elasticities of demand for food and find that the difference (the income
effect) is usually small.



value of household spending, E(pzqg), and (ii) the total number of households in Australia, H 4.

Combining terms yields the tax revenue associated with food category k before the reform:
Ry = E(piqp)Hay, (3)

where T,S is the tax rate before the reform. To determine the tax revenue after the reform, we
need to consider the percentage change in the quantity consumed as a result of the reform.
The percentage change in the quantity consumed is based on the elasticity of demand, n,

which measures the percentage change in consumption caused by a one-percent change in the

a b
Tk _Tbk
b
1 T

price, and a term capturing the change in taxation, At = where 7 is the tax rate

after the reform. Then the tax revenue after the reform may be written as
R{ = E(ppa})[1+ mAn]Hary. (4)

The additional tax revenue arising from the reform is given by the difference between

revenues before and after the reform:
R, = Rj— R} =E@p.q)Hal(l+ nuArp)7i — 78] (5)

Finally, the total revenue is given by R = Zszl Ry, where K = J + 1 is the total
number of food categories. We estimate the price elasticity of demand by 7, = Be 1,

Wk

where Bk is an estimate of 3 based on one of the models specified in Section 3.1 and w; =
(HT)™ S0l Yo whke. We can estimate E(phql) by Brge = (HT)™ Y0, S prkednee,
using the prices and quantities provided in our data. The total number of households in Aus-
tralia in 2014 reported by the Australian Bureau of Statistics is 8,902,436 (Australian Bureau
of Statistics, 2015).

It is important to note that our GST revenue calculations are based on the assumption
that consumer responses to taxation are equivalent to consumer responses to price changes. Li
et al. (2014) study the effect of changes in gasoline prices and gasoline taxes on consumption
and find that consumers respond more strongly to gasoline tax changes. They provide two
explanations for the stronger response. First, consumers may be more sensitive to taxation
because they consider tax changes to be more persistent than price changes. Therefore, the

long-run responses to (permanent) tax changes could be greater than to (temporary) price



changes. Second, tax changes may be more salient than price changes (see, e.g., Chetty et al.,
2009), which is less likely to be an issue in Australia because price tags in supermarkets are
tax-inclusive. However, the findings of Li et al. (2014) suggest that responses to tax changes
may still be greater due to the strong coverage of tax changes in the media. Against this
background, the GST revenue estimates presented in this paper may be viewed as upper

bound.

3.3 The Impact of Price Changes on Household Welfare

A GST reform affects household welfare through its effect on real income. We are particularly
interested in the impact of a GST reform on low-income households. Quantifying the impact of
price changes on household income allows us to calculate the amount that would be required to
compensate low-income households for the income losses induced by a GST reform. We use a
conservative definition of low-income households by considering households in the bottom 40%
of the income distribution as low-income households.!”

A widely accepted approach to summarize the impact of a price change on household
welfare is to calculate two monetary measures of welfare change, the equivalent variation (EV)
and the compensating variation (CV). The EV measures the change in a consumer’s net worth
that would have the same welfare impact as a price change. The CV measures the amount that
would be required to shift a consumer back to the original welfare level before the price change
(Mas-Colell et al., 1995). We are interested in calculating the CV associated with a price
change because it allows us to determine the amount that would be required to compensate
households.

We can use the prices and quantities provided in our data to calculate the CV. Formally,
given the price vector P = (p1,pa2,...,pn), we define E} as the minimum expenditure (in-
cluding savings, which may be viewed as future consumption) of household h to reach a certain
utility level uy,. Using the superscript 0 (1) to indicate the observed value of a variable before

(after) the price change, the CV may be written as (Ferreira et al., 2013):

N
Ap;
CV = Ep(PLul) - Ep(P°u)) ~ § jpiqmip?, (6)
i=1 v

10This is in line with a recent report prepared by the Parliamentary Budget Office, which indicates that
the income of the bottom 40% of households in Australia is lower than their expenditure (Commonwealth of
Australia, 2015).



where ¢;;, is the quantity of item ¢ consumed by household h. Assuming a perfectly elastic
supply curve, we can estimate the CV for each household for any proportional price change.
For example, we may consider a household that spends $100 on an item that attracts 10%
GST. For this household, an increase in the GST rate to 15% will result in a welfare loss
of $100 x (1.15 — 1.10)/1.10 ~ $4.55. The following section presents our price elasticity
estimates, discusses the impact of price changes on food consumption and reports the GST

revenue and CV calculations for alternative reform scenarios.

4 Results

4.1 Elasticity Estimates

The estimated price elasticities of demand for 33 food categories are presented in Table 2. The
table also includes aggregated elasticities for all food categories by GST type (GST categories
vs. GST-free categories) and an overall estimate for all food categories. The OLS and IV
estimates obtained from both the AIDS and the QUAIDS model do not differ qualitatively from
each other but the IV estimates are more likely to be insignificant because the IV estimator
is less efficient than the OLS estimator. In the following, we will focus on the IV estimates
because they account for endogeneity of total food consumption. Moreover, we prefer the
estimates obtained from the AIDS model because the standard errors of the QUAIDS model
are slightly higher due to collinearity of the model regressors.!!

Our estimates indicate that the overall elasticity of the GST categories is lower than the
overall elasticity of the GST-free categories. This finding is interesting because one might
have expected that the food categories that attract GST are less necessary and therefore more
elastic. The detailed estimates indicate that a few very elastic categories, such as meat and
poultry, fish and seafood, fresh vegetables and baby foods are responsible for the large overall
price elasticity of GST-free categories. It is possible that consumers are more sensitive to price
changes in these categories because their average prices are quite high (see Table 1).

Our elasticity estimates are roughly in line with findings from other studies. Andreyeva
et al. (2010) report US price elasticity estimates from 160 studies over the period 1938-2007

by food category, which show that most elasticities are between 0 and —1 and confirm that

HThe first stage estimates of the IV regressions, which vary across food categories, indicate that our instru-
ments are strong in all cases. The first stage estimates are available from the authors upon request.

10



certain food categories (such as soft drinks, meat, fruits and vegetables) are quite elastic, while
others (such as fats/oils, sweets/sugars and eggs) are quite inelastic. The price elasticities of
the food categories presented by Andreyeva et al. (2010) are consistent with those presented
in Table 2, with the exception of juice, which appears to be more price elastic in the US than

in Australia.
|Table 2 about here.|

Table 3 provides a ranking of food categories by the size of their elasticities, ranging from
very elastic to very inelastic. The rankings of OLS and IV estimates reveal that the conclusions
drawn from the two approaches are very similar. The rankings also show that food categories
that may be viewed as more unhealthy (such as sugar, marmalade, jams and syrups or spreads
and dips) tend to be more inelastic, while food categories that are more healthy (such as fresh

fruit and vegetables) tend to be more elastic.
[Table 3 about here.]

In the following analysis, we will consider the implications of a GST reform that involves
broadening the tax base to include food categories that we consider as unhealthy or envi-
ronmentally unfriendly — the bold categories in Table 3. Most of these food categories are
relatively inelastic (and therefore have the potential to raise tax revenues considerably). The
exception is meat and poultry, suggesting that the inclusion of meat and poultry in the tax
base may be viewed as an effective emissions reduction policy. Because our selection of un-
healthy and environmentally unfriendly food categories is subjective and somewhat arbitrary,
we also provide a detailed list of tax revenues and compensation payments for each food cate-
gory (see Tables A.1 and A.2 in the Appendix) to allow readers to “build their own tax reform”

by selecting the categories that they think should be taxed.

4.2 Changes in Household Consumption: Comparing Alternative Reform

Scenarios

To study the impact of alternative GST reform scenarios on household consumption, we calcu-
late the change in household consumption resulting from a change in after-tax prices, using the

elasticity estimates presented in Table 2. Figure 1 provides an example of how the change in

11



household consumption can be derived from elasticity estimates. Assuming a perfectly elastic
supply curve and considering an overall elasticity of —0.230 for products that attract GST
(see column (2) of Table 2), an increase in the GST rate from 10% to 15% would increase
prices by (1.15 — 1.10)/1.10 ~ 4.55%. Consequently, the quantity consumed would change by
—0.230 x 0.455 ~ —1.047%. We can perform similar calculations for GST-free categories to

study the consequences of broadening the tax base.
[Figure 1 about here.|

Table 4 provides a summary of the impact of alternative reform scenarios on household
consumption. We use both Homescan and HES data to perform our analysis because the
sample means obtained from HES data are more likely to be representative of the Australian
population than those obtained from the Homescan survey. However, all results presented
in Table 4 are based on the elasticity estimates of the Homescan survey, which allows us to
exploit variation in prices and quantities at a much more detailed level than the HES. The
HES numbers in Table 4 indicate that average households in Australia spend $6,964 on food
annually. Only a relatively small fraction ($1,851) of that amount includes GST. Moreover,
Australian households spend on average $1,874 on the (currently GST-free) food categories
that we consider as unhealthy or environmentally unfriendly. Low-income households spend
on average about $2,000 (almost 30%) less on food than the average Australian household
but the distribution across items that do or do not attract GST does not seem to depend on
income: About 25% of the spending of both groups is on food that attracts GST.

Given these numbers, we may examine the implications of a GST reform for household
consumption. The results based on HES (in combination with the elasticity estimates of the
Homescan survey) reveal that broadening the GST base to include selected food categories
(Reform A) would reduce average household consumption by $53 annually, while food con-
sumption of low-income households would decline by $38. Broadening the tax base to include
all food categories (Reform B) would have a much larger impact on household consumption.
Specifically, Reform B would reduce average household consumption by $244 (0.26% of house-
hold income), while average consumption of low-income households would be reduced by $161

(0.53% of household income).

[Table 4 about here.|
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Interestingly, increasing the rate of the GST from 10% to 15% without broadening the base
(Reform C) would not have a big impact on household consumption (average consumption
would decline by $19; low-income households would reduce consumption by $13). In contrast,
increasing the rate and broadening the tax base to selected food categories (Reform D) would
have a sizeable impact on household consumption (average consumption would drop by $99;
low-income households would spend $70 less). Increasing the rate of the GST to 15% and
broadening the tax base to all food categories (Reform E) would reduce average household
consumption by $356, while low-income households would reduce consumption by $255. The
numbers at the bottom of Table 4 reveal that even the changes in household consumption
induced by a major GST reform (such as Reform E) would still be relatively small (less

than 1% of household income).

4.3 GST Revenue

Table 5 includes the estimates of the GST revenues associated with the five reform scenarios
discussed above. Our estimates based on HES data indicate that broadening the base to
selected food categories alone (Reform A) would raise tax revenues by about $1.6 billion,
indicating that a GST reform that focuses on taxing unhealthy and environmentally unfriendly
products would be beneficial from a fiscal policy perspective. Increasing the rate to 15%
and expanding the base to selected food categories (Reform D) would increase revenues by
about $3.1 billion. Broadening the base to all food categories and increasing the GST rate

to 15% (Reform E) would increase tax revenues by about $7.1 billion.
[Table 5 about here.|

Overall, the numbers in Table 5 reveal that a reform of the GST on food could raise tax
revenues considerably. Broadening the base alone (Reform B) would raise revenues by up
to $4.4 billion, while increasing the GST rate without broadening the base (Reform C) would

increase revenues by $726 million.

4.4 Compensating Low-Income Households

The payments that would be required to compensate low-income households for the losses

associated with a GST reform are presented in Table 6. These numbers are based on the
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compensating variation (see Section 3.3) and denote the amount that would be needed to
move consumers back to their original welfare levels before the reform. For simplicity, we
assume that consumers fully spend the compensation payments they receive to return to their
original welfare levels, i.e. they cannot decide to use compensation payments for other purposes
(such as the consumption of other goods). Shopping vouchers could be used to implement a

policy that is consistent with this type of compensation.
[Table 6 about here.|

The HES results in Table 6 indicate that it would cost $481 million to compensate low-
income households for broadening the tax base to selected food categories (Reform A). This
figure is considerably lower than the additional tax revenues of $1.6 billion resulting from
Reform A (see Table 5). Broadening the tax base to all categories (Reform B) would require
a considerable amount ($1,3 billion) to compensate low-income households, about 30% of the
additional tax revenues obtained from the reform. In contrast, only about 27% of the additional
tax revenues would be needed to compensate low-income households if the GST rate would
be increased to 15% without broadening the base (Reform C). Expanding the base to selected
food categories and increasing the GST rate to 15% (Reform D) appears to be a sensible
policy, which would require about 30% of the additional tax revenue to compensate low-
income households. Increasing the rate to 15% and broadening the base to all food categories
(Reform E) would yield tax revenues of about $7.1 billion and require almost $2.2 billion to
compensate low-income households (about 30% of the additional revenues). On balance, these
findings indicate that there is considerable scope to raise revenue by a reform of the GST on

food.

5 Conclusions

This paper examines the potential impact of changes in the GST on household food consump-
tion. We use data from the Nielsen Homescan Survey of households in Australia to estimate
the price elasticity of demand for food and calculate tax revenues that would result from
alternative GST reform scenarios. We also study the compensating variation to determine

the payments that would be required to compensate low-income households (we focus on the
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bottom 40% of the income distribution) for their loss in consumption resulting from a GST
reform.

We find that there is considerable scope for broadening the tax base and increasing the
rate, even if the bottom 40% of the households were compensated for the loss in consumption
associated with a GST reform. Our analysis reveals that imposing a GST rate of 15% on
all food categories would raise up to $7.1 billion, while up to $2.2 billion would be required
to compensate low-income households. We also present the results of a reform proposal that
would involve broadening the base to include selected (unhealthy and environmentally un-
friendly) food categories and increase the GST rate to 15%, which would generate revenues
of about $3.1 billion and require $922 million to compensate low-income households. These
results illustrate that a reform of the GST on food in combination with a compensation of low-
income households would reduce fiscal pressures considerably while addressing issues related

to the regressive nature of the tax.
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Tables and Figures

TABLE 1: WEEKLY CONSUMPTION, QUANTITY (IN KG/LT) AND PRICE (IN §)
HOMESCAN SURVEY, 2014

Quantity Price
Mean SD Mean SD N

GST-free categories

Bread 0.56 0.51 4.65  2.72 8,275
Flour 0.14 0.20 1.86 1.57 6,074
Cereals, pasta and rice 0.60 0.51 5.52 1.93 8,339
Meat and poultry 1.52  1.22 9.65 2.54 8,323
Fish and seafood 0.12 0.14 18.12 7.73 7,305
Canned and bottled fish and seafood 0.08 0.10 11.49 4.82 7,069
Fresh eggs 0.14 0.16 6.70  6.91 6,998
Fresh milk 2.10 2.07 1.40 1.52 8,230
Cheese 0.30 0.33 11.22 580 8,277
Butter, oil and cream 0.37 0.29 6.39 248 8,326
Yogurt 0.31 0.35 6.55  2.94 7,665
Dairy products 0.08 0.12 5.17 234 5,982
Fresh fruit 1.33 1.36 4.20 1.47 8,319
Canned and frozen fruit and nuts 0.15 0.20 7.20  3.40 7,720
Fresh vegetables 1.55 1.24 4.16  1.57 8,343
Frozen vegetables 0.46 0.43 3.76  1.11 8,280
Sugar, marmalade, jams and syrups 0.19 0.23 244 171 7,654
Honey 0.03 0.04 1226 6.57 4,173
Spreads and dips 0.04 0.06 1276 5.22 6,884
Canned spaghetti and baked beans 0.11 0.13 3.03 1.05 6,596
Packaged waters 0.62 227 092 088 5,133
Tea 0.02 0.03 24.12 2325 4,078
Coffee 0.056 0.06 33.57 14.82 6,838
Vegetable juice and packed soup 0.09 0.13 6.14  3.96 7,223
Canned and bottled baby foods 0.10 0.19 1794 948 1418
Sauces and salad dressings 0.42 0.32 6.14  2.10 8,346

GST categories
Cake, biscuit, pudding and bread mixes 0.30 0.26 10.34 2.48 8,328

Spices and other food additives 0.05 0.07 731  3.78 6,121
Confectionery (including ice cream) 0.63 0.76 7.66 411 8,336
Frozen prepared meals 0.13 0.19 11.83 3.82 17,306
Soft drinks 2.01 279 1.51  0.63 7,897
Mixed fruit juice 0.73 097 193 121 7,497
Cordials 0.19 0.28 2.82 1.60 4,743
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TABLE 2: PRICE ELASTICITY ESTIMATES BY FOOD CATEGORY
HOMESCAN SURVEY, 2014

AIDS Model QUAIDS Model
OLS v OLS v
(1) (2) (3) (4)

All categories -0.390***  -0.416***  -0.425"**  -0.429***
(0.011) (0.020) (0.011) (0.018)

GST-free categories -0.411%%*  -0.439***  -0.445"**  -0.452***
(0.012)  (0.022)  (0.012)  (0.023)
Bread -0.033 0.111 -0.100*** 0.108
(0.036) (0.116) (0.035) (0.112)
Flour -0.240**  -0.243**  -0.223* -0.234*
(0.108) (0.111) (0.122) (0.124)

Cereals, pasta and rice -0.265%**  -0.309***  -0.288***  -0.304***
(0.019) (0.013) (0.019) (0.014)

Meat and poultry -0.394%**  -0.462***  -0.430***  -0.482***
(0.029) (0.043) (0.029) (0.054)

Fish and seafood -0.222***  -0.715**  -0.280***  -0.702***
(0.026) (0.291) (0.020) (0.267)
Canned and bottled fish and seafood -0.075 -0.130* -0.068 -0.124
(0.082) (0.073) (0.087) (0.077)
Fresh eggs -0.133***  -0.174 -0.136***  -0.167
(0.051) (3.171) (0.036) (1.122)
Fresh milk 0.135 0.392 0.026 0.436
(0.141)  (5.342)  (0.144)  (0.710)
Cheese -0.119 -0.123 -0.173**  -0.161*
(0.088) (0.090) (0.086) (0.093)

Butter, oil and cream -0.173***  -0.176***  -0.215***  -0.192***
(0.027) (0.032) (0.023) (0.032)
Yogurt -0.232%**  -0.238 -0.283***  -0.241
(0.031) (0.176) (0.026) (0.256)

Dairy products -0.416***  -0.401***  -0.462*** -0.418***
(0.023) (0.037) (0.030) (0.029)

Fresh fruit -0.429***  -0.441***  -0.463***  -0.450***
(0.019) (0.026) (0.017) (0.028)

Canned and frozen fruit and nuts -0.275*  -0.276***  -0.296"**  -0.281***
(0.025) (0.033) (0.022) (0.025)

Fresh vegetables -0.478***  -0.490***  -0.501"**  -0.495***
(0.014) (0.040) (0.015) (0.047)

Frozen vegetables -0.202***  -0.210***  -0.249***  -0.233***
(0.020) (0.022) (0.022) (0.023)
Sugar, marmalade, jams and syrups -0.036 -0.038 -0.078** -0.044
(0.047) (0.046) (0.038) (0.047)
Honey -0.041 -0.592 0.009 -0.473
(0.065) (1.091) (0.089) (0.995)

Spreads and dips -0.191%**  -0.146 -0.285***  -0.199**
(0.034) (0.342) (0.034) (0.088)

Canned spaghetti and baked beans -0.249***  -0.276***  -0.278***  -0.285***

(0.034)  (0.044)  (0.036)  (0.039)

Continued on next page...
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TABLE 2 (CONTINUED)

AIDS Model QUAIDS Model
OLS v OLS v
(1) (2) (3) (4)

Packaged waters -0.150 -0.153 -0.164 -0.149
(0.107)  (0.104)  (0.100)  (0.116)

Tea -0.327*  -0.368"**  -0.338***  -0.360***
(0.049) (0.050) (0.056) (0.051)

Coffee -0.266***  -0.299***  -0.307***  -0.303***
(0.036) (0.042) (0.036) (0.043)
Vegetable juice and packed soup -0.013 -0.022 -0.043 -0.052
(0.052) (0.057) (0.054) (0.380)

Canned and bottled baby foods -0.678**  -0.613*** -0.706***  -0.695***
(0.094) (0.163) (0.086) (0.251)

Sauces and salad dressings -0.198***  -0.216***  -0.232***  -0.222***
(0.019) (0.015) (0.015) (0.015)

GST categories -0.214**  -0.230"**  -0.247*  -0.242***
(0.018) (0.022) (0.015) (0.019)

Cake, biscuit, pudding and bread mixes -0.215*** -0.220*** -0.253*** -0.226***
(0.020) (0.029) (0.021) (0.027)

Spices and other food additives -0.094***  -0.119***  -0.129***  -0.139***
(0.032) (0.039) (0.036) (0.040)

Confectionery (including ice cream) -0.138***  -0.163*** -0.164*** -0.163***
(0.033) (0.032) (0.027) (0.026)

Frozen prepared meals -0.216***  -0.259***  -0.243"**  -0.255**
(0.024) (0.044) (0.025) (0.124)

Soft drinks -0.383***  -0.381"**  -0.410*** -0.421***
(0.029) (0.032) (0.026) (0.026)
Mixed fruit juice -0.226***  -0.274**  -0.273"*  -0.298*
(0.045) (0.114) (0.051) (0.165)
Cordials -0.263***  -0.248***  -0.331"**  -0.262
(0.061) (0.060) (0.035) (0.216)

Note: Robust standard errors (reported in parentheses) were clustered at the household level.

* p <0.10, ** p <0.05, *** p <0.01.
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TABLE 3: RANKING OF FOOD CATEGORIES BY ELASTICITY - HOMESCAN SURVEY, 2014

Category
Rank OLS v
GST-free categories
na < —0.30
1 Canned and bottled baby foods Fish and seafood
2 Fresh vegetables Canned and bottled baby foods
3 Fresh fruit Honey
4 Dairy products Fresh vegetables
5 Meat and poultry Meat and poultry
6 Tea Fresh fruit
7 - Dairy products
8 - Tea
9 - Cereals, pasta and rice
na > —0.30
7 Canned and frozen fruit and nuts -
8 Coffee -
9 Cereals, pasta and rice -
10 Canned spaghetti and baked beans Coffee
11 Flour Canned and frozen fruit and nuts
12 Yogurt Canned spaghetti and baked beans
13 Fish and seafood Flour
14 Frozen vegetables Yogurt
15 Sauces and salad dressings Sauces and salad dressings
16 Spreads and dips Frozen vegetables
17 Butter, oil and cream Butter, oil and cream
18 Packaged waters Fresh eggs
19 Fresh eggs Packaged waters
20 Cheese Spreads and dips
21 Canned and bottled fish and seafood Canned and bottled fish and seafood
22 Honey Cheese
23 Sugar, marmalade, jams and syrups Sugar, marmalade, jams and syrups
24 Bread Vegetable juice and packed soup
25 Vegetable juice and packed soup Bread
26 Fresh milk Fresh milk
GST categories
N4 < —0.30
1 Soft drinks Soft drinks
nq > —0.30
2 Cordials Mixed fruit juice
3 Mixed fruit juice Frozen prepared meals
4 Frozen prepared meals Cordials
5 Cake, biscuit, pudding and bread mixes Cake, biscuit, pudding and bread mixes
6 Confectionery (including ice cream) Confectionery (including ice cream)
7 Spices and other food additives Spices and other food additives
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FIGURE 1: IMPACT OF RAISING THE GST RATE FROM 10% TO 15%
WHEN THE SUPPLY CURVE IS PERFECTLY ELASTIC
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TABLE 4: THE IMPACT OF ALTERNATIVE GST REFORM SCENARIOS ON FOOD CONSUMPTION

Homescan, 2014 HES, 2010
Low-income Low-income
households All households All

Mean food consumption ($) 3,941 4,443 4,903 6,964

GST categories ($) 1,012 1,102 1,227 1,851

GST free categories ($) 2,929 3,340 3,676 5,112

Selected GST free categories ($)T 1,083 1,230 1,353 1,874

Mean change in food consumption (%)
A. Broaden base to selected categories -30.54 -34.70 -38.15 -52.85
B. Broaden base to all categories -128.59 -146.64 -161.38 -224.42
C. Increase rate on GST categories to 15% -10.47 -11.41 -13.00 -19.25
D. Increase rate and broaden base to selected categories -56.28 -63.45 -70.23 -98.52
E. Increase rate and broaden base to all categories -203.35 -231.37 -254.88 -355.62
Mean household income ($1,000) 34.67 80.15 30.59 87.77
Mean change in food consumption as a percentage of income
A. Broaden base to selected categories -0.09 -0.04 -0.12 -0.09
B. Broaden base to all categories -0.37 -0.18 -0.53 -0.26
C. Increase rate on GST categories to 15% -0.03 -0.01 -0.04 -0.02
D. Increase rate and broaden base to selected categories -0.23 -0.08 -0.23 -0.11
E. Increase rate and broaden base to all categories -0.59 -0.29 -0.83 -0.41

Note: Low-income households refer to the bottom 40% of the income distribution.

T Selected categories include: (i) Meat and poultry, (ii) canned and frozen fruit and nuts, (iii) canned spaghetti and
baked beans, (iv) sauces and salad dressings, (v) spreads and dips, (vi) butter, oil and cream, (vii) packaged waters,
(viii) canned and bottled fish and seafood, and (ix) sugar, marmalade, jams and syrups.
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TABLE 5: ESTIMATE OF ADDITIONAL GST REVENUES RESULTING FROM
ALTERNATIVE REFORM SCENARIOS (IN $ MILLION)

Homescan, 2014 HES, 2010

A. Broaden base to selected categories 1,064 1,621
B. Broaden base to all categories 2,843 4,351
C. Increase rate on GST categories to 15% 432 726

D. Increase rate and broaden base to selected categories 2,006 3,122
E. Increase rate and broaden base to all categories 4,599 7,102

Note: Current revenue with Homescan 2014 is $892 million and HES 2010 is $1,498 million.

TABLE 6: COMPENSATION PAYMENTS TO LOW-INCOME HOUSEHOLDS
Homescan, 2014 HES, 2010

Per household ($)

A. Broaden base to selected categories 108 135
B. Broaden base to all categories 293 368
C. Increase rate on GST categories to 15% 46 56
D. Increase rate and broaden base to selected categories 208 259
E. Increase rate and broaden base to all categories 485 607

Fiscal cost ($ million)

A. Broaden base to selected categories 386 481
B. Broaden base to all categories 1,043 1,310
C. Increase rate on GST categories to 15% 164 199
D. Increase rate and broaden base to selected categories 742 922
E. Increase rate and broaden base to all categories 1,728 2,162
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Appendix

TABLE A.1: THE IMPACT OF BROADENING THE BASE (WITHOUT INCREASING THE RATE):
GST REVENUES AND COMPENSATION PAYMENTS ($ MILLION) BY CATEGORY

Homescan Survey, 2014 HES, 2010
Elasticity Revenue Compensation Revenue Compensation

Bread 0.000 128 45 325 96
Flour -0.243 12 5 16 4
Cereals, pasta and rice -0.309 156 52 211 60
Meat and poultry -0.462 683 249 1,103 328
Fish and seafood -0.715 97 38 150 45
Canned and bottled fish and seafood 0.000 45 16 66 19
Fresh eggs 0.000 44 15 65 20
Fresh milk 0.000 145 55 306 96
Cheese 0.000 166 54 203 52
Butter, oil and cream -0.176 113 44 113 39
Yogurt 0.000 100 34 111 30
Dairy products -0.401 20 9 73 22
Fresh fruit -0.441 271 97 493 145
Canned and frozen fruit and nuts -0.276 54 21 62 22
Fresh vegetables -0.490 310 113 550 163
Frozen vegetables -0.210 82 31 58 20
Sugar, marmalade, jams and syrups 0.000 23 9 51 18
Honey 0.000 17 7 15 5
Spreads and dips 0.000 27 10 59 16
Canned spaghetti and baked beans -0.276 16 6 16 5
Packaged waters 0.000 27 11 56 11
Tea -0.368 17 7 36 12
Coffee -0.299 79 34 80 28
Vegetable juice and packed soup 0.000 28 11 40 13
Canned and bottled baby foods -0.613 80 24 11 2
Sauces and salad dressings -0.216 121 43 84 23
Total -0.439 2,903 1,066 4,351 1,309

Note: Estimated elasticities that are not statistically significant are assumed to be zero. Compensation payments
are for households in the bottom 40% of the household income distribution.
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TABLE A.2: THE IMPACT OF BROADENING THE BASE AND INCREASING THE RATE TO 15%:

GST REVENUES AND COMPENSATION PAYMENTS ($ MILLION) BY CATEGORY

Homescan Survey, 2014

HES, 2010

Elasticity Revenue Compensation Revenue Compensation
GST-free categories
Bread 0.000 193 68 488 145
Flour -0.243 18 7 23 7
Cereals, pasta and rice -0.309 230 79 311 90
Meat and poultry -0.462 998 372 1,615 492
Fish and seafood -0.715 140 57 217 68
Canned and bottled fish and seafood 0.000 67 24 98 29
Fresh eggs 0.000 66 23 98 30
Fresh milk 0.000 217 82 460 144
Cheese 0.000 250 81 304 79
Butter, oil and cream -0.176 169 65 167 59
Yogurt 0.000 150 52 166 44
Dairy products -0.401 29 13 107 33
Fresh fruit -0.441 398 146 723 217
Canned and frozen fruit and nuts -0.276 80 32 91 32
Fresh vegetables -0.490 454 170 804 245
Frozen vegetables -0.210 122 47 86 30
Sugar, marmalade, jams and syrups 0.000 34 14 76 27
Honey 0.000 25 11 22 7
Spreads and dips 0.000 40 14 88 24
Canned spaghetti and baked beans -0.276 24 9 24 8
Packaged waters 0.000 40 16 85 16
Tea -0.368 25 10 52 18
Coffee -0.299 117 52 118 42
Vegetable juice and packed soup 0.000 42 16 60 20
Canned and bottled baby foods -0.613 116 36 16 3
Sauces and salad dressings -0.216 179 64 124 34
Total -0.439 4,262 1,601 6,377 1,964
GST categories
Cake, biscuit, pudding and bread mixes -0.220 66 25 173 52
Spices and other food additives -0.119 9 3 34 9
Confectionery (including ice cream) -0.163 108 41 243 65
Frozen prepared meals -0.259 35 14 86 26
Soft drinks -0.381 65 24 126 31
Mixed fruit juice -0.274 31 11 53 13
Cordials -0.248 11 4 10 3
Total -0.230 452 167 726 199

Note: See note to Table A.1.
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