
Editorial

Costing a healthy diet: measurement and policy implications

Health-related food taxes and subsidies are a hot topic in
public health research. A number of countries have
recently introduced such pricing strategies with the aim to
promote healthier food choices. One of the most recent
examples is Mexico, which introduced an excise tax on
sugar-sweetened beverages of 1 peso per litre (approxi-
mately a 10% price increase based on 2013 prices) and a
sales tax on several highly energy-dense foods (containing
1151 kJ (≥275 kcal) per 100 g)(1).

The relatively high cost of healthy food is often cited
as an important argument to introduce food taxes and
subsidies and thereby make healthy food (relatively) more
affordable(2). Likewise, the cost of healthy foods is listed
by consumers, and particular lower socio-economic
groups, as an important barrier to purchasing healthier
foods(3). However, there is much debate in the literature
about whether healthy foods indeed cost more, where it
has been argued that it is possible to eat healthily on a
limited budget, but also that this is only possible if people
are willing to divert hugely from culturally acceptable
dietary patterns(4). A recent systematic review and meta-
analysis revealed that, on average, healthier diets cost
more than unhealthy diets(5); however, that review also
highlights the importance of carefully considering the
metric of healthfulness, intensity of contrast and unit of
comparison(5). As it turns out, measuring the price of foods
and diets is a lot more complicated than it might appear at
first sight.

The current issue of Public Health Nutrition features a
new systematic review that looked into measuring food
prices in more detail(6). The aim of that review was to
determine similarities and differences in metrics and
results between tools, protocols and methods used for
monitoring (Australian) healthy food prices and afford-
ability. The authors reviewed thirty-nine reports and
twenty-four journal articles which described fifty-nine
distinct food pricing surveys undertaken in Australia. The
included surveys measured the cost of healthy foods by
using a food basket approach. This approach involves
measuring the cost of a predetermined selection (basket)
of foods by collecting prices of these foods from retail
outlets (mostly supermarkets). From these surveys, the
authors identified six ‘major’ food pricing tools (used in
multiple areas and multiple time periods) and five ‘minor’
food pricing tools (only used in one survey or during one
time period).

The authors identified large differences in the tools and
protocols used in the different surveys, even when the
same food pricing tool was used in different areas or time

periods. They observed differences in: selection of
‘healthy’ basket contents; reference household composi-
tion; inclusion of availability and/or quality measures;
household income sources; store sampling methods;
season of data collection; and data collection protocols
and analysis. This divergence in measurements makes it
virtually impossible to make food price comparisons
between countries or regions or over time and the authors
argue it is important to establish a single measurement
of (healthy) food costs. The INFORMAS (International
Network for Food and Obesity/non-communicable
diseases Research, Monitoring and Action Support)
network is currently leading initiatives for establishing
such a standardized monitoring approach(7).

A typical (healthy/unhealthy) diet

A remarkable finding from the systematic review was that
only one of the reviewed surveys measured the cost of a
typical (unhealthy) diet to allow comparison between the
cost of a healthy diet and the current diet. Recently,
standardized methods to assess the relative price differ-
ence between a healthy and current diet have been
piloted in Australia(8). The results of that pilot suggested
that healthy diets can be more affordable than the current
Australian diet, particularly because people currently
spend a relatively large proportion of their household
budget on alcohol and discretionary foods (a family of two
adults and two children was found to spend over 58% of
its food dollars on discretionary choices). Nevertheless,
the individual prices of some healthy foods, particularly
meat, dairy and vegetables, were found to be relatively
expensive compared with energy-dense discretionary
foods(8). Also, the study found that while a diet consistent
with dietary guidelines was affordable for families on a
median income (18% of disposable income), it was less
affordable for low-income families (28% of their house-
hold disposable income)(8).

Another remarkable finding from the systematic review
featured in this issue(6) was that ten of eleven identified
‘healthy basket’ food pricing tools did not fully align with
the principles of the most recent Australian Dietary
Guidelines. This is because studies added discretionary
foods and/or commonly consumed unhealthy foods to the
‘healthy’ basket apparently to ‘adjust the energy content of
the basket’. The authors do not discuss this topic in depth,
other than saying that most healthy baskets do not con-
stitute a diet consistent with dietary guidelines; however,
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this is a very remarkable observation. Adding energy-
dense foods (e.g. sugar, oil, processed meat, snacks) to
healthy food baskets to obtain the required energy levels
seems highly controversial. It makes it look as if, by
following the dietary guidelines, it is impossible to
consume the required energy amount (say, 8368 kJ/d
(2000 kcal/d)). This is odd, as one could argue the
opposite is true. Meeting all daily micro- and macro-
nutrient requirements while ensuring a good energy
balance is relatively difficult and leaves little room for
discretionary foods (i.e. you need all 8368 kJ (2000 kcal)
to get the required nutrients from healthy foods). Most
people consume more kilojoules than they need without
meeting recommended intakes for a number of nutrients.
Therefore, people should choose foods that are high in
nutrients but low to moderate in energy content; that is,
meeting nutrient recommendations must go hand in hand
with keeping kilojoules under control(9). Another reason
for adding discretionary foods to healthy food baskets
could be to make the basket more realistic and in line with
what people are currently eating. While this makes sense,
it would be better to have a separate basket containing
foods from the current diet and compare this with the
healthy diet that fully aligns with dietary guidelines.
Authors could also opt to add some sensitivity analyses
(e.g. have varying baskets meeting 50–100% of dietary
guidelines).

Price metrics

Another gnawing issue in measuring food costs is the
metrics used for food price. There are three different
potential metrics, often leading to very different results:
price per weight ($/g); price per serving ($/serving); and
price per energy unit ($/kJ or kcal). A recent systematic
review and meta-analysis revealed that the most striking
example for difference in findings between the used
metrics can be observed in dairy products, where healthier
options were found to be $US 0.004 less expensive
per serving but $US 0.21 more expensive per 837 kJ
(200 kcal)(5). The authors clarify that this divergence in
findings can be explained by the fact that whole milk
contains nearly twice the energy as fat-free milk, meaning
that nearly double the amount of fat-free milk must be
purchased to achieve equivalent energy. As explained in
their paper, these findings highlight the dangers of so-
called ‘circular reasoning’ (e.g. selecting a metric based on
energy content and then evaluating price differences per
unit of energy) and the importance of identifying the most
accurate unit of comparison for any individual or public
health decision about price differences of foods(5).

The issue of price metrics has long been a hot topic of
debate in the literature. In the early 2000s, Drewnowski,
Darmon and others started publishing a series of papers
examining the issue of energy density and energy cost,

looking either at individual foods(10,11) or dietary
patterns(12–14). These studies produced the well-known
diagrams as displayed in Fig. 1, showing that foods high in
energy density (e.g. fats, sugar) are relatively cheaper per
kilojoule than foods with a low energy density (e.g. fruits,
vegetables). In 2009, this finding was challenged by
Lipsky, who argued that this result is merely a mathema-
tical artefact (or circular reasoning as explained above)(15).
To prove the point, Lipsky used a random-number gen-
erator to create numbers for three variables: energy (A),
grams (B) and total price (C), and then used these vari-
ables to create A/B (energy density) and C/A (energy
cost). Also, she measured actual food price data from US
supermarkets. Subsequently, she drew scatterplots using
the random data and observational data and compared the
two. The author found that the same relationship was
found in the randomly generated data and the genuinely
observed data, meaning that the ‘energy density/energy
cost’ observation is caused primarily by having energy in
both the independent and dependent variable(15).

As explained above, using energy in both the numerator
and denominator causes problems. On top of that, it can
be argued that people don’t buy food per kilojoule, pro-
viding a second reason why this metric is invalid. While
we appreciate these problems, we would like to highlight
that this doesn’t mean that energy cost is not a valid
measure at all. Arguably, when people buy food they do
inherently think of energy density one way or the other.
For example, if you are hungry and have $US 3 to spend,
would you buy a bag of apples or a Big Mac? While this
example shows that $US 3 might provide you both a
healthy and unhealthy option (showing that you can buy
healthily for little money), apples are not filling you up the
same way as a Big Mac does. This importance was also
highlighted by Darmon and Maillot in their response to
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Fig. 1 Relationship between energy density and energy cost
(from Waterlander et al.(46))
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Lipsky’s criticism: ‘price is a well-known determinant of
food choice and because the need for energy is probably
the only nutritional requirement specifically and acutely
perceived by individuals, we continue to believe that
energy cost may influence dietary behaviour’(16).

To date, there is no consensus in the literature on what
the best price metric is. However, there are a number of
papers that argue (using price per gram or per serving)
you can eat healthily on a limited budget(17,18). Using the
cost of the diet, some observational studies found that
certain population groups can achieve higher-quality diets
at a lower cost than other groups(19,20). Others report that
if foods are carefully selected it is possible to consume a
low-cost diet relatively low in energy density and high in
nutrient density(21–23) but this requires a motivated and
knowledgeable shopper(18). While, strictly speaking, it
might be true that people can eat healthily on a limited
budget, we have to be careful in interpreting this finding
correctly. The fact that people can, in theory, buy healthy
food for little money does not mean that the price of food
is not a barrier for healthy eating. First, it is still quite hard
to eat a healthy and varied diet on a limited budget; you
can’t expect people to eat lentils every day. But, more
importantly, it is a lot easier to eat unhealthily on a limited
budget. Arguably, if people are restrained by other factors
(e.g. job stress, financial stress, etc.), consuming a healthy
diet might not be on top of their priority list. Even when
healthy and unhealthy foods are the same price at point of
purchase, if it’s easier and more convenient to choose
unhealthy foods (think of all the unhealthy foods you can
buy for a few dollars), healthy foods will still not be the
choice of preference.

Cost of convenience

Not only the absolute cost, but also the perceived incon-
venience is a major barrier to healthy food choices when
choosing meals(24,25). Households perceive a lack of time
for food preparation and food manufacturers use this
sentiment to develop and promote convenience
foods(26,27). Indeed, global food manufacturers have a
vested interest in the production and sale of ultra-
processed foods because production costs are low and
highly processed foods have a long shelf-life and a high
retail value(28,29). Unfortunately, there is a clear trade-off
between nutritional quality and convenience, where con-
suming meals prepared with wholesome foods is asso-
ciated with good health and low risk of disease while
consumption of ultra-processed energy-dense foods is
associated with increased risk of obesity and non-
communicable diseases(30,31).

Meal preparation is influenced by the cost of purchasing
food and the cost of time as well as taste, culture and other
influences. For some people, the provision of home-
cooked meals provides benefits such as enjoyment of

cooking, social interaction, relaxing, a nurturing role and
the opportunity cost of time for other activities. For others
cooking is considered a chore, with little time available or
prioritized for cooking(32). Time is not usually factored into
the price of food preparation but can be a barrier to pre-
paring meals(33). The evidence on how to incorporate time
is limited(33), with very few studies in the literature incor-
porating external costs. An American study evaluated the
cost of various pre-prepared and home-made ingredients
(e.g. apple sauce) and meals (e.g. lasagne). The time to
prepare the items was calculated and the hourly wage of a
food preparer was used as the cost of time. When the cost
of time was included, the processed items cost less than
the home recipe for all items, particularly grains, vege-
tables and fruit(34). The cost to prepare the US Department
of Agriculture’s Thrifty Food Plan was met by 62% of
low-income households, but when the time costs were
included only 13% could purchase the required foods(33).

Conclusion

The systematic review featured in this issue of Public
Health Nutrition(6) and other literature show that mea-
suring the cost of food both accurately and meaningfully is
very challenging. Nevertheless, it is clear that the cost of
food is a major issue in public health nutrition and should
therefore be seriously considered for policy intervention.
There is growing evidence suggesting that health-related
food taxes and subsidies (e.g. a soft drink tax or a fruit and
vegetable subsidy) are effective in improving population
diets(35–40). Likewise, there is evidence that fiscal policy
might not only work to improve the health profile of
population diets, but also improve the environmental
footprint(41), showing the important link between agri-
culture, health and global greenhouse gas emissions(42).

Health-related food taxes or subsidies are, however, not
the only mechanism to alter food prices, where we should
not forget that certain existing policies heavily influence
the price of food. For example, the European Common
Agricultural Policy (CAP) currently heavily subsidizes beef
and milk production which leads to an oversupply of
cheap meat in the market. Similarly, CAP keeps fruit and
vegetable prices high by implementing price guarantees,
product withdrawal and import tariffs for fruit and vege-
tables from outside the EU(43). The history of subsidies –

both direct and indirect – has created an agricultural
system focused on creating cheap beef and other animal-
source foods in most developing nations(44). This is
problematic as a recent American study found that, among
US adults, higher consumption of energy from subsidized
food commodities was associated with a greater prob-
ability of certain cardiometabolic risks, including a high
BMI and high non-HDL cholesterol(45). There are clear
opportunities to better align agricultural policies with
public health outcomes by reducing or eliminating
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subsidies on beef and milk and increasing the subsidies on
fruit and vegetables(43,44). This also shows that food prices
are indeed a policy concern (not only that of the free
market) where we rely on solid food policy initiatives
(covering health, environmental sustainability and the
economy) to ensure a nutritious food supply now and for
future generations.
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