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Abstract

Objective: To test the nutrition transition hypothesis of global dietary convergence
to a ‘Western diet’.

Design: Consumer-waste-adjusted FAO Food Balance Sheets are used to construct
for each country a Western Diet Similarity Index (WSD), expressed as a ratio of
calories from animal-sourced foods, oils, fats and sweeteners to total per capita
calories. f-Convergence and associated speed are estimated by growth regressions
using 1992-2013 panel data. Speed of convergence, a non-linear function of
income per capita, globalisation and urbanisation, determines the steady-state
or long-term global WSI. The long-term global WSI is compared with the WSI of
the group of countries with the highest population-weighted average WSI. The
group, determined by K-means cluster analysis, consists of sixteen Western coun-
tries.

Setting: Worldwide.

Participants: Not applicable.

Results: Strong evidence of global dietary convergence ata speed driven by income
per capita, globalisation and urbanisation with a long-term W57 of 38 %. When
compared with the WSI of Western countries (68 %), the hypothesis of global
dietary convergence to a Western diet is rejected.

Conclusions: The nutrition transition is acting in two opposing directions. Some
countries experienced positive and others negative WSI growth, slowing down
the transition to a Western diet in the long run. Policies to further slowdown the
transition by some countries to unhealthier dietary patterns are as important as
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policies to further speed up the transition by other countries to healthier ones.

Over the past two decades, there has been increasing evi-
dence and concern over the transformation of developing
countries’ food systems from traditional to Western-type
patterns. Food is produced using energy-intensive inputs,
highly processed and increasingly sold through supermar-
kets and fast-food franchises from Western countries/ .
The consequent increase in the affordability and avail-
ability of foods, combined with economic growth, glob-
alisation and urbanization, has led to what has become
known since the 1990s as the ‘nutrition transition’ -1,

A manifestation of the nutrition transition, according to
Barry Popkin, its originator, is that ‘modern societies seem
to be converging on a diet high in saturated fats, sugar, and
refined food, but low in fiber — often termed the “Western
diet”®. Moreover, compared with Western countries,
where the nutrition transition from a diet heavy in starchy
staples to the modern Western diet took more than two
centuries, the nutrition transition in developing countries
has taken only a few decades12),
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-convergence

Drewonowski & Popkin®, in 1997, are the first to report
evidence of global dietary convergence to the Western diet.
Building on the work by Périssé et al.'® 30 years eatlier,
the authors use Food Balance Sheets (FBS)'® for ninety-
eight countries in 1962 and 133in 1990 to estimate the
effect of income per capita, globalisation and urbanisation
on the respective proportions of total energy intake per
capita from vegetables and animal fats, carbohydrates,
energetic sweeteners and protein. They find a strong asso-
ciation between diet, income and urbanisation, concluding
that the results ‘point to global convergence toward a diet
deriving a higher proportion of energy from fat, (and) the
diet more closely approximates the diets of the United
States and Western Europe than any traditional diet in
Asia or Africa’.

A similar assessment using graphical analysis is reached
by a 2004 FAO report on The State of Food Insecurity in the
World™. The report makes a distinction between dietary
convergence and dietary adaptation. Dietary convergence
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describes increasing similarity in global diets, consisting of
‘a narrow base of staple grains [wheat and rice], increased
consumption of meat, dairy products, edible oil, salt and
sugar, and a lower intake of dietary fibre’. Dietary adapta-
tion refers to increasing out-of-home consumption and the
purchase of brand-name processed foods as time-saving
foods in response to the time constraint imposed by the
rapid pace and time pressures of urban lifestyles.

Focusing specifically on globalisation and diet,
Hawkes'® explores three processes through which
globalisation affects dietary patterns: food trade, foreign
direct investment and global food advertising. Exploring
each mechanism via case studies based on FBS data,
Hawkes concludes that, while globalisation may benefit
high-income groups in terms of access to healthier
foods, ‘lower-income groups may experience conver-
gence towards poor quality obesogenic diets, as has
been observed in western countries’.

Pingali®, also using FBS data and comparing the
compositions of Asian diets between 1979 and 2001, exam-
ines the role of globalisation mechanisms suggested
by Hawkes'®. He reports a decline in the proportion of
energy intake from cereals from 66:53 to 56-27 % and a rise
in the proportion from animal sources from 7-92 to 13-66 %.
Attributing the change to income growth, urbanisation and
globalisation, Pingali concludes that ‘current food con-
sumption patterns [in Asia] are showing signs of conver-
gence towards a Western diet’.

Imamura et al."”, using data from 325 consumer-level
dietary surveys from various countries, examine the trends
in healthy v. unhealthy dietary patterns. Older adults are
reported to have better diets than younger adults do,
women also consume healthier food than men and
higher-income countries saw more improvement in their
diets than lower-income countries. However, the study
suggests ‘no single convergence of nutrition transition into
homogeneous unhealthy diets’. Though the authors do not
explicitly use the term ‘Western diet’ to characterise the
unhealthy dietary pattern, they conclude that the dietary
patterns in the USA, Canada and Western Europe ‘are still
among the worst in the world, especially of consumption of
unhealthy foods’.

Other dietary convergence studies exist but have no
connection to the nutrition transition literature. Blandford®®,
using OECD statistics on food consumption and performing
simple tabular comparisons, finds that diets among OECD
countries have increased in similarity. Gil et al."” use FBS
data on several food categories consumed in European
countries and find f-convergence, meaning that European
countries that started with lower calories per capita grew
faster in energy intake than countries that started with
higher calories per capita during the sample period, sug-
gesting convergence in diet structure (see Methods, infra).
Herrmann & Roder® tap into the same data source as
Blandford™® but use a neoclassical demand theory model.
The authors find preferences to be the main drivers of
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convergence rather than prices and incomes as predicted
by the theory. Regmi & Unnevehr®?V consider eighteen
high-income countries and test for o-convergence. This
method compares cross-section trends in the coefficients
of variation of time series and finds convergence in total
expenditures, cereals and meat.

This paper aims to build on the insights of the preceding
literature on the nutrition transition and reformulate some
of its predictions into testable hypotheses within a unified
model. Specifically, the paper tests for global dietary
convergence, estimates the speed of convergence, measures
how the speed is influenced by income, globalisation and
urbanisation and tests whether or not global diets are con-
verging to the Western diet. For methodology, we use the
p-convergence model. For data, we tap into FBS covering
the 1993-2013 period and construct a panel, which we esti-
mate using a two-way fixed effects model.

Methods

Characterising the Western dietary pattern

A search through two major databases (Medline and
Scopus) reveals that the terms Western diet, total Western
diet and Western dietary pattern are often used inter-
changeably as a reference to a diet that is best described
by the following passage:

‘High intakes of processed foods, added sugars, and
refined grains coincident with comparative low
intakes of fruits, vegetables, and fish. As a result, this
unbalanced diet contains excess amounts of energy,
simple sugars, and sodium with an insufficient supply
of fiber. In addition, some essential vitamins and min-
erals are consumed at levels below recommendations,
As a result, key nutritional factors increase risk of
chronic disease, including such factors as glycemic
load, fatty acid composition, macronutrient composi-
tion, micronutrient density, acid-base balance, the
ratio of sodium to potassium, and the fiber content??,
Depending on research objectives, different studies use
different constituents of the Western diet based mainly
on American dietary data®-?%, The research objectives
broadly aim at health outcomes (body weight, type 2 dia-
betes, cancer, etc) or environmental outcomes (green-
house gas emissions) of the Western diet either as a
stand-alone diet or in contrast to other diets (usually
Western v. the Mediterranean). Some health-related studies
use randomised animal trials and decompose the diet by
macronutrient content®. Others use randomised dietary
intervention where human subjects are provided with
key foods or all foods®®. Yet others rely on self-reported
food and beverage intake in household budget surveys”,
national statistics on basic food ingredients (sweeteners
and oils) and primary (unprocessed) foods reported in
FBS, or both®33_Studies that examine the environmental
consequences of the Western diet also rely largely on
national statistics like FBS®4+3),
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Table 1 Alternative decompositions of the Western diet
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Percent of total consumption

Decomposition Energy  Saturated fat  Sodium  Added sugars
Macronutrient content®5)
Protein 15
Carbohydrates 51
Fat 33
% of total fats
Saturated 33
Monounsaturated 36
Polyunsaturated 24
Cholesterol, mg/kcal 0-13
Fibre, g/kcal 0-01
Na, mg/kcal 1.7
Food item(@3
Mixed dishes 29 35 44 6
Burgers, sandwiches, tacos 14 19 21
Rice, pasta, grain dishes 5 5 7
Meat, poultry, seafood dishes 4 4 6
Pizza 4 6 6
Soups 1 1 4
Snacks and sweets 16 18 8 31
Beverages (excluding milk and 100 % fruit juice) 12 1 3 47
Sugar sweetened beverages 39
Soft drinks 25
Fruit drinks 11
Sport and energy drinks 3
Coffee 7
Alcoholic beverages 1
Grains 11 4 11 8
Protein foods 11 15 14 0
Vegetables 8 7 11 1
Dairy products 7 13 5 4
Fruits and fruit juice 5 0 0 1
Condiments, gravies, spreads, salad dressings 2 7 5 2
Degree of processing®’)
Unprocessed or minimally processed foods 32:6 8.7
Processed foods 94 2.5
Ultra-processed foods 579 89.7
Contribution of food groups to the national food supply('4
Cereals 189
Roots and tubers 21
Sugar, sugar crops, and sweeteners 195
Pulses, nuts, and oil crops 4.4
Vegetables and fruits 4.4
Qils and fats from plants 224
Qils and fats from animals 33
Meat 12.3
Seafood 07
Eggs 1.8
Dairy products 10-2
Other 6-1

Using American dietary data, Table 1 summarises
selected decompositions of the Western diet labelled as
such in the literature, their constituents and, where appli-
cable, their respective contributions to energy intake,
saturated fats, sodium and added sugars. The decomposi-
tions are by macronutrient content, by food item, by degree
of processing and by contributions of good groups to the
national food supply. Although different decompositions
have different constituents with different levels of aggrega-
tion, there is congruence between the relatively higher con-
tributions of sugars, oils and fats from plants, meat and eggs
to the US national food supply, as reported in FBS, and the
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relatively higher fat and sugar contents in food items and
sugar content of processed foods consumed by households.

Characterising cross-country dietary patterns

Short of nationally representative consumer-level survey
data on food consumption worldwide by macronutrient,
food item or degree of processing, as shown in Table 1,
we follow the practice of past studies and tap into FBS to
characterise cross-country dietary patterns. Of course, like
any other global food consumption database, FBS has

limitations“9=V_ Still, it remains the only standardised,
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comprehensive and widely used global dietary database
that is publicly available and consistent for almost every
country for many years.

To characterise a country’s dietary pattern, we adopt the
idea behind the Mediterranean Adequacy Index, which
uses FBS data to measure a country’s adherence to the
Mediterranean diet“**® and formulate for each country
a Western Diet Similarity Index (WSD based on the food
items reported in the database. FBS database contains
food available from ninety-eight food items in terms of
weight (g), calories (kcal), protein (g) and fats (g) per
person per day by country.

To construct comparable cross-country WSI, we first
adjust the calories from each of the ninety-eight food items
for waste, using the waste factors from Behrens et al. 3%
(see online supplementary material, Supplemental Table
1), and aggregate the items into twelve bundles: cereals
(CRL); roots and tubers (TBR); sugar, sugar crops and
sweeteners (SUG); pulses, nuts and oil crops (PNO); veg-
etables and fruits (VAF); oils and fats from animal sources
(OAFA); oils and fats from plant sources (OAFP), red and
white meat (MEAT); seafood (SFD); eggs (EGG); milk
(MILK) and a miscellaneous category (OTHER). The list
of the twelve bundles and corresponding food items are
shown in Supplemental Table 2.

Next, we compute a W57 for each country expressed
as the proportion of per-capita total calories from animal
foods (ASF=MEAT + OAFA + MILK + EGG),
plus oils and fats from plant sources (OAFP) and sweet-
eners (SUG). We should note that, although oil crops in
PNO may suggest overlap with OAFP, which includes
oils from plant sources, the oil crops in PNO are a source
of vegetable protein. In contrast, oils from plants are
separated oil fats that go directly into consumption
or as ingredients in other processed consumer food
products“®.

The composition of WSIdraws on the nutrition transition
work by Popkin & Gordon-Larsen®. According to the
authors, food groups ASF, OAFP and SUG, which serve
as significant sources of fat and/or ingredients in proc-
essed foods, constitute the three principal manifestations
of the nutrition transition around the world, and, hence,
the higher the index, the closer a country’s dietary
pattern to a Western one. However, while calories from
the FBS food groups we use to construct the index
encompass the food groups highlighted by Popkin &
Gordon-Larsen®, the food groups do not allow the sort-
ing out of another important food item in the Western
diet: refined grains“?. Grains, as such, are reported in
FBS as calories available for consumption, not actually
consumed, and in what form. Since refined grains, in
combination with refined oils, refined sugars and dairy
products, are used to produce processed foods like bak-
ery goods, breakfast cereals and muffins, to mention a
few, WSI captures some of the elements of the omnipres-
ent processed foods one usually associates with the

source
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Table 2 Trends in Western Diet Similarity Index (WS/) and kcal per
capita, 172 countries

WsI Kcal per capita
Year Mean SD Min  Max Mean sD Min  Max
1993 40.57 1715 9.01 73.06 2278 378 1466 3232
1998 41.05 17.02 7.82 73.35 2329 366 1563 3179
2003 41.55 1659 6-:94 74.46 2391 348 1591 3159
2008 4242 1650 848 71.89 2459 322 1697 3149
2013 4224 16:04 7.80 7226 2508 317 1730 3244

Western diet, but only partially. Table 2 displays the
trends in the mean, dispersion, minimum and maximum
of the FBS-based WSI and kcal per capita for 172 coun-
tries between 1993 and 2013 in 5-year intervals.

p-Convergence: model specification, sample data
and bypotheses

p-Convergence occurs when the growth of WS7in the lower
WSI countries is faster than the growth in the high WS7
countries, meaning that the dietary patterns of countries
with lower WSI become more similar to (or catching up
with) those of countries with higher WSI. To test for (-
convergence, the following regression model is estimated™®:

1 WSI,
~ = T, ) 1
(T) ln(WSI,-O) o+ AInWSIL, + €; (1)

where t, is the initial year, # is the terminal year, T is the time
interval between the initial and the terminal year and ¢;; is the
error term. Equation (1) says that the average logarithmic
growth of WS in country 7 at time # is a function of the log
of the country’s initial level of WSI. For f-convergence to exist,
the estimate of A should be negative and statistically different
from zero.

To link f-convergence to the nutrition transition, we
allow the slope 1 in equation (1) to vary quadratically with
per-capita income (INC), globalisation (GLOB) and urban-
isation (URB). The idea behind the quadratic specification
is that initially, the slope and, hence, the speed of conver-
gence increases with income, globalisation and urbanisa-
tion and eventually decreases as countries become more
affluent, more global and more urbanised. To capture
the quadratic relationship, the slope is written as

A = )\0 =+ AIIINCt —+ Alz*INCZ + )\ZIGLOBt —+ )\22GLOB%
+ A3URB, + A3, URB}
()

A negative and statistically significant A means that coun-
tries that started initially with lower WSI are catching up
with countries with higher WSI.

Once the parameters of (1), in combination with (2), are
estimated, they are used to recover three additional
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measures that describe the growth path of WSI
B =—In(1+ X)/T, the speed of convergence or average
growth rate of WSI per year; and the steady-state
WSI* = /A |
the long run.
For data on WSI, we use the FBS data discussed earlier
and consider the 1993-2013 period. We follow the econo-
metric approach by Islam“® and construct a panel data by
dividing the 20 years into 5-year time intervals to smooth
over yearly spikes and troughs in the global food supply.
In this set-up, each country in the sample has four data
points, 1998, 2003, 2008 and 2013, resulting in four obser-
vations for the dependent and independent variables for
each country. The four observations for the left-hand side
variable for the ith country are specified as follows:

WSIi1998 WSIi2003 WSIiZOOS WSI:'ZOIS
In 5 In 3 In ) In
WSIi1993 WSIi1998 WSIi2003 WSI:'ZOOS

Each right-hand side variable takes its mean value during
the 5-year interval, except WSI;,, which takes the value
of the denominator of the ratio on the left-hand-side vari-
able. Per capita income INC (in $1000), taken from the
Penn World Table“” | is derived from the expenditure side
real GDP at current Purchasing Power Parity. In our panel
setting, this allows comparison of cross-country living stan-
dards at different points in time. Globalisation is repre-
sented by the KOF globalization index developed by the
KOF Swiss Economic Institute®®. The index summarises
for each country the extent of trade, financial, interper-
sonal, informational, cultural and political globalisation.
The data source for urbanisation, the urban population
as a percent of the total population, is the World
Bank™. Not all countries had complete observations on
the dependent and independent variables, so those with
any missing observations during any 5-year interval were
excluded. Similar to Gouel & Guimbard“? we also
excluded countries whose populations were less than
one million inhabitants, as they might have ‘peculiar dietary
patterns’. The final panel consists of 545 observations for
137 countries.

The first hypothesis we test is the joint significance of
income, globalisation, urbanisation in explaining A, the
slope. This is represented by H,: Aj; = Ajp = Ay =
Ay = A31 = A3, = 0. If the hypothesis is rejected, it
means that f-convergence is influenced by the three
drivers of the nutrition transition.

The second hypothesis is convergence. Convergence
is confirmed if the estimate of the slope A (A) given by
(2), is negative, i.e. A = (A + A;GDP,+ Ay, * GDP? + }, x
GLOB, + My, * GLOB? + A;URB, + \;3URB2) < 0 and sta-
tistically = significant from zero. If true, this in an
indication that countries that started with lower WS/ initially
are catching up with countries that started initially with
higher WSI.

i.e. the value to which WSI converges in
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If convergence is confirmed, the third hypothesis is
whether the global steady-state cross-country dietary pat-
tern converges to the Western dietary pattern. This requires
choosing a fixed value of WSI. A plausible value is WSI=70
which represents the American WS/ in 2013, implying that
the global steady-state WSI will rest at a dietary pattern
where 70 % of the calories are derived from animal sources
foods, oils and fats and sweeteners. However, it turns out
that the respective WSI of Iceland (72) and Switzerland (72)
are slightly higher than the American WSI, and that of
Australia (69) is just below it and other countries with
WST's close by. To find out systematically which other
countries’ dietary patterns are close to the American dietary
pattern, we use the K-means clustering technique. In doing
so, we discover fifteen countries belonging to the same
cluster in which the United States appears. The cluster,
which we label ‘Western diet countries’, is as follows, in
descending order of WSI: Iceland (72), Switzerland (72),
United States (70), Australia (69), Sweden (67), Hungary
(66), France (66), Austria (66), Germany(66), Denmark
(66), Czechia (65), Netherlands (65), Spain (65), Belgium
(65), Finland (64) and New Zealand (64). The sixteen coun-
tries’ population-weighted average WS/ is 68. Interestingly
and, unsurprisingly, all countries in the cluster belong to
OECD, and except for Spain, none is located in Southern
Europe, a region commonly associated with the Medi-
terranean diet.

Results

Equation (1), in combination with (2), is estimated using a
two-way fixed effects model under four alternative specifi-
cations (Table 3). The first, second and third specifications,
consider the effect of each driver (income, globalisation
and urbanisation) in isolation of the other two. The fourth
specification considers all three drivers in tandem. Under
each specification are estimates of the regression coeffi-
cients and their their standard errors (Sg), the speed of con-
vergence and its s, the steady state and its 95 % confidence
intervals (CD.

When the three drivers are considered in isolation, all
parameter estimates are statistically significant at the 1%
level. More importantly, the signs of the quadratic terms
are negative, indicating that the relationship between the
three drivers and the speed of convergence is concave,
rather than linear. This is consistent with the findings of
Dernowsiki & Popkin®, who also use FBS data. The esti-
mates of the slope, 5\, all evaluated at the 2013 world mean
values of per capita income ($15 518), mean globalisation
index (63-:39) and mean urbanisation (57-32 %) are nega-
tive and statistically significant at the 1% level in all three
cases, confirming B-convergence. The estimates of the
speed convergence, [3, are also statistically significant in
all three cases and range from 5-16 to 5:39 % per year.
The range of the steady-state WSI* suggests that in the
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Table 3 Two-way fixed effects convergence model
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Income only Globalisation only Urbanisation only All three drivers
Coefficient Estimate SE Estimate SE Estimate SE Estimate SE
Constant a 0-117** 0-007 0-118*** 0-007 0-116™* 0-007 0-122*** 0-007
WSlj(e—1 Ao —0-046™** 0-006 —0-070*** 0-013  —0-061*** 0-013  —0-098*** 0-017
WSlj(¢_1) * INC A 0-003*** 0-001 0-009 0-002
WSlje_y) * INC? A —0-0001**  0-0001 —0-00002 0-0001
WSlj;—1) * GLOB Aot 0-002*** 0-001 0-015* 0-009
WSl;¢_1y * GLOB? A2z —0-0002***  0-001 —0-002 0-001
WSlj¢—1) * URB A 0-016** 0-005 0-015*** 0-006
WSl;;—1) * URB? Az -0-002*** 0001  —-0-002***  0.001
Ho: A1 =An =M1 =A31 = X35, =0 P =0-030 P = 0-004 P =0-004 P =0-004
Slope A —0-032*** 0-002 —0-033*** 0-002  —0-033*** 0-002 —0-034*** 0-002
Speed of convergence é 5-16*** 0-570 5.29** 0-552 5.39*** 0-539 5-81*** 0-6668
WSI* : Steady-state 37-34*** 35-81*** 33.03*** 34.84***
95 % ClI [32-89, 41-78] [31-91, 39-70] [28-63, 37-41] [30-12, 39-56]
Ho: steady-state WS/I*= 68 No No No No

***Significant at the 1 % level.
**Significant at the 5 % level.
*Significant at the 10 % level.

long-run global dietary patterns converge to a pattern
where the percent of calories from animal-sourced foods,
oil and sweeteners is between 33 and 37 %. Finally, since
none of the CI contains the WSI value 68 %, the weighted
average of the W57 of the Western-diet countries, we reject
the hypothesis that the global dietary pattern converges to
the Western diet.

When all three drivers are included in the regression,
only urbanisation comes in statistically significant. This is
due to collinearity between the three drivers — as one
would expect the trend in any one of the three drivers to
be in tandem with the other two. However, as indicated
by the joint hypothesis test, the three drivers are jointly sta-
tistically significant. Combining this result with the results
from the other three regressions, we can say with some
confidence that income, globalisation and urbanisation
are key drivers of the nutrition transition as contended by
the nutrition transition literature. Again, while we do find
global dietary convergence, we reject the hypothesis that
the global dietary pattern converges to the Western dietary
pattern.

Discussion

With overweight and obesity on the rise globally, contrib-
uting to 4 million deaths annually®®, our finding that the
long-run global dietary pattern is nowhere close to the
American or OECD dietary patterns seems at odds with
the expectation that convergence to the Western diet is
a fait accompli or, at least, the world is heading in that
direction. Upon reflection, however, this would be true
if obesity rates worldwide are indeed caused by conver-
gence in diets. Whether or not that is the case is a separate
empirical question not addressed in this article.

9/10.1017/5136898002000350X Published online by Cambridge University Press

What the article addresses is that, in light of the observed
changes in the WSI over the 20 years between 1993 and
2013, and the (nonlinear) speed at which those changes
occurred, would all countries’ respective WSI converge
to the Western dietary pattern? They do not. Perhaps the
reason is that the rates of change in WSI are not uni-
directional. This is shown in Fig. 1, where the top panel
is a histogram of WSI growth rates of the sixteen
Western-diet countries, and the bottom panel is a histogram
WSI growth rates in the rest of the countries in the sample.
In both panels, some countries started with low WS7in 1993
and saw them rise between then and 2013, and some coun-
tries started with high W8T in 1993 and saw them decline
during the same 20-year period, with varying growth rates.
The long-term global dietary pattern is the result of two
opposing directions of the nutrition transition. The implica-
tion for public health nutrition is that policies to further
slowdown the nutrition transition of some countries to
unhealthier dietary patterns is equally as important as pol-
icies to speed up the nutrition transition in other countries
to healthier dietary patterns.

That said, the findings in this article should be inter-
preted with several limitations in mind. One limitation is
the use of FBS data to characterise the worldwide evolution
of dietary structure. Although, unlike the bulk of past stud-
ies using FBS data, we have taken pain to adjust the data for
waste, the data still does not represent final consumption.
Another limitation is that the food groups we used to con-
struct the Western Dietary Similarity Index and too broad to
account for the grainier aspects of the Western dietary pat-
tern used in randomised animal trials reported in studies
like Monsanto et al.*®. More importantly, food prices are
absent in the analysis. While income is undoubtedly a sig-
nificant driver of the nutrition transition, without relative
costs, it is not possible to know the extent to which con-
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Fig. 1 (colour online) Western Diet Similarity Index (WSI) growth rates between 1993 and 2013

sumers substitute one food for another. Unfortunately, his-
torical data on relative food prices corresponding to the
food categories listed in FBS are not available either.

Conclusions and implications

We find strong statistical evidence of global dietary conver-
gence with a speed that is quadratic in income per capita,
globalisation and urbanisation. However, we do not find
evidence of convergence to the Western diet. The estimate
of long-run equilibrium WSI is in the neighbourhood of
35 %, which is (statistically) well below 68 %.

The intuition behind the result is that the growth in the
WSI is not uni-directional. It is the result of two nutrition
transitions going two opposing directions. Some countries
saw their respective WSIrise between 1993 and 2003. Other
countries saw them decline during the same 20-year
period. The implication for public health nutrition is that
policies for further slowing down the nutrition transition
by some countries to unhealthier dietary patterns are as
equally important as policies for further speeding up the
nutrition transition by other countries to healthier dietary
patterns. Direct intervention to steer consumer food
choices is one policy option, but it may not be tenable, par-
ticularly in countries where consumer sovereignty is pre-
eminent. The less surgical alternative is to subsidise healthy
foods and tax unhealthy ones at levels that alter consumer
dietary choices.
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