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Abstract: Given the influence of globalization on consumer food behaviour across the world, the
purpose of this paper is to contribute to the theoretical discourse around food portion size as a global
consumption-related symbol and its underlying socio-economic drivers for food industry strategy.
Overall, 25,000 global food consumers were surveyed across 24 countries to elicit insight on portion
size consumption behaviour as well as consumer perception on eating and drinking small portion size
within selected socio-economic classes. The data was quantitatively analysed to answer the pertinent
research objectives. In 20 out of the 24 global markets surveyed, large food portion size was
statistically established as a prevalent consumption-related symbol. The paper found that there are
regional differences in portion size food consumption behaviour, and further disparities exist across
age, gender and income status in 24 countries covering all regions, including Australia, China,
Mexico, South Africa, United Kingdom and United States of America. The outlined food industry
implications reveal that adaptation and standardisation strategies are still relevant in global food and
nutrition strategy as revealed by the variations in the preference for food portion sizes across various
countries of the world.

Keywords: portion size; consumption-related symbol; consumption patterns; global food industry;
global food marketing; nutrition strategy
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1. Introduction

Rapid improvements in technology enabling social communications and international food
marketing promotions has exposed consumers to external cultural forces [1-3], to the extent that
local behavioural tenets are no longer the prevalent norms across the world [4]. Indeed, Sobol et al. [5]
indicates there is substantial evidence for the presence of a ‘global food consumer culture’ because of
the profound effect of globalization [6].

Food consumers worldwide are constantly exposed to external cultural forces without having to
leave their native countries [7]. As a result, food consumers employ common set of consumption-related
symbols that transcend national borders for food consumption decision-making [8,9]. Admittedly, the
meaning embedded in food consumption symbols, like international brands, portrays and exemplifies
the core values and beliefs of a given culture [10]. For example, large food portion size could be
another significant consumption-related symbol/attribute popularised through the globalised markets.
This has implications for international food and nutrition research and practice [5].

Food portion size has long been linked with overweight and obesity in the developed world [11-13]. In
fact, a Cochrane report found that people exposed to large portion size and packages consistently
consumed larger quantities of food compared with those exposed to smaller portions [14]. Meanwhile,
the need for significant adjustments in human behaviour at every level of society globally to achieve
sustainability goals has found expression in the form of applying sustainable principles in food
procurement [15], food supply chains [16] and linkages of food systems to public health [17]. Yet,
rising overconsumption globally [18] presents a critical challenge to food and nutrition, public health
and global environmental sustainability [19]. It is important to reiterate that the association between
overweight and consumption of larger portion size is well known globally [13,20] and its public health
challenges has been amply articulated by a Cochrane Report [14].

Suggested interventions to reduce the incidence of overconsumption to curb overweight and
obesity includes (1) on-pack nutritional and portion size information [21,22]; (2) excluding larger
portions [23] and also (3) a percentage reduction of portion size [24]. Despite the negative effects of
overconsumption, portion size intervention research is not only limited in terms of numbers but also in
terms of regional and global coverage. Meanwhile, many people across the world are reported to be
consuming similar foods that are increasingly energy-dense and sweeter [12,25,26].

The increasing consumption of energy-dense and sweeter foods are also inevitably connected to
the increases in food portion size [27,28]. It is also evident that people across the globe are constantly
exposed to a variety of portion sizes, particularly larger portions due to globalisation; see, Benson [29]
for the case study of food portion size changes in Britain based on the joint effects of globalisation and
Americanisation. An important research question therefore is to what extent has portion size,
especially larger food portions become a major food consumption-related symbol across the world.
Another salient research question is to ascertain whether consumption of small food size is a common
feature among consumers in countries around the world.

Overconsumption of food and other natural resources are major concerns to global nutrition status
and environmental sustainability [30] as well as public health [31]. Eating larger portion size has long
been associated with overconsumption [32,33] and the extant literature has shown that the main
attractions to larger food portions are value for money advantage [11,34-36] and lack of portion size
standards due to portion distortions [37-39]. We argue that the projection of larger portion size via
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globalisation forces makes food portion size an important consumption-related factor across the world and
there is a need for further research on the subject.

Studies such as Young and Nestle [40], Popkin [41], Mcleay and Oglethorpe [42] and Wappling
et al. [43] have all underscored the contributing role of overconsumption to obesity and the incidence
of non-communicable diseases. This alarming trend is partly influenced by eating larger food
portions [13]. For example, massive changes in eating behaviours which accompanies varying
socio-demographic indicators in many developing countries has been linked to the effects of
globalisation on food systems across the world [44]. Whilst Howard [45] reports the gravity of the
problems with obesity in Western countries, Mcleay and Oglethorpe [42] projects a positive
correlation between progressive improvement in living standards in less developed countries and
increased levels of obesity. This underlines the important role of socio-economic factors [46]. Indeed,
Seyfang [19] reported that changes to individual consumption behaviour can be limited by
socio-economic factors. Thus, an additional research objective of this paper is to examine the role of
selected socio-economic factors in small food portion consumption behaviour across the world. This
is essential because mapping food portion size across regional markets of the world provides a salient
typology for effective international marketing strategy as well as public health and sustainable
consumption policy interventions. Therefore, a global study to unravel the role of socioeconomic
factors in eating and drinking small portions will extend research understanding on how living
standards influence portion size choices globally.

Regarding regional coverage of food portion studies, only North America (USA) and a few
European countries including Scandinavia, have been scantily captured by studies on the effectiveness
of interventions aimed at managing portion size (see, (Harnack et al. [36], and Ueland, [22]. Young and
Nestle [40] recommended focussing research attention and practical interventions on the consumption
of smaller portions as part of the efforts to tackle obesity. This is a position well supported by
subsequent studies [47-49]. Therefore, judging by the overwhelming approval to promote smaller
food portion sizes, a global study to gauge the popularity and regional differences of eating and
drinking small portions is essential.

The primary purpose of this paper is two-fold; firstly, to ascertain whether food portion size is a
major consumption related-symbol across the world, thus contributing theoretically to the literature on
the role of portion size in global food and nutrition strategy. Secondly, the study seeks to draw on the
analysis of a global survey data to empirically investigate the prevalence of eating and drinking small
portions across the world and examine how demographic indicators influence the decision to consume
smaller food portions.

Theoretically, the paper contributes to food and nutrition research and global studies by reporting
the overwhelming endorsement of food portion size as a consumption-related symbol across the world.
This contribution was drawn from the finding that portion size was found to be a consumption-related
symbol across the 24 countries selected from all regions of the world; even though there are global
differences in the consumption of small portion sizes. In 20 out of the 24 global markets surveyed,
large food portion size was statistically established as a prevalent consumption-related symbol. The
study further found that income is not a key determining factor in small portion size consumption
behaviour in many countries except for China, India, Saudi Arabia and the USA. In addition, there are
strong associations of small portion consumption behaviour with age and gender across markets
around the globe.

AIMS Agriculture and Food Volume 4, Issue 3, 731-755.
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The paper begins by linking the literature on portion size and overweight and obesity and the
market as well as individual factors driving consumption of large portion sizes. This is followed by a
review of the extant literature on the increasing portion size due to globalisation forces and the
influence of consumer demography. The paper then presents empirical evidence on the prevalence of
eating and drinking small portion sizes as well the single and joint influences of age, gender and
income on portion size eating behaviours across the selected countries. Thereafter, a discussion of the
contribution of the study to food portion size field from regional and global perspectives is presented.
Research limitations and the concluding section of the paper are then covered.

2. Portion size and food and nutrition system dynamics
2.1. Food portion size: A contributing factor to overweight and obesity

The continuous contribution of food portion size to overweight and obesity via its influence on
energy intake [47,50-52] shows no sign of receding and its effect poses the single greatest threat to
public health across the globe [53,54]. A section of the extant literature suggests that such a situation
has arisen as a result of consistent increases in marketplace food portions [51,55,56]. However,
another strand of studies points to the interplay between genetic predisposition and an obesogenic
environment which encapsulates increased food portion sizes as the main cause of energy imbalance
that leads to the prevalence of obesity [57-59]. Young and Nestle [40] traced the trajectory of
portion size increases by the food industry in the USA from the 1970s, through the 1980s, up to 2009,
and consequently recommended consuming smaller portions as part of efforts to tackle obesity.

2.2. Drivers and motivations for larger food portions

A significant number of studies have shown that exposing people to larger portions due to the
absence of standard sizing leads to portion distortions and contributes to higher food intake and
subsequently leads to overweight and obesity. Predisposition to larger food portion sizes has been
connected with increased food consumption in all age groups (children, young adults and older
adults), and across a variety of food types and consumption settings [38,60-62].

A situation where people perceive larger portion sizes that do not correspond to their weight and
activity levels to be right amount of food to consume at a given eating setting is commonly described
as experiencing portion distortion. It is therefore underpinned by the fact people experiencing portion
distortion do not realize that their portions do not match their weight and activity levels and
commonly exceed the recommended serving size [11,38,63]. Portion distortion is defined as
perceiving large portion sizes as appropriate amounts to eat at a single eating occasion [63].

Steenhuis and Vermeer [11] outlined a collection of market and individual factors that have
created an environment that creates portion distortions. These factors include: a myriad of food
portion sizes on the market (see Church [64]); prevalence of larger portion sizes in the market (see
Smickilas-Wright et al. [65], Nielsen and Popkin [66], Matthiessen et al. [37], Vermeer et al. [56]);
lack of clear portion size labels on food packages (see Bryant and Dundes, [38]) consumer confusion
emanating from the use of the terms such as ‘small’, ‘medium’ and ‘large’ (see Young and Nestle, [67])
and consumers construing package size as serving size (see Pelletier et al. [68]).
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Taking advantage of value for money is another essential factor explaining why people buy and
consume larger portion sizes than they need. For this reason larger portion sizes which offer lower
unit cost for customers are more attractive than the smaller alternatives [35,69]. Therefore, value
for money associated with buying large portion sizes appears to be more of a rational decision
option which invariably leads to overconsumption [11,34]. In a similar vein, marketers have
realised that by offering comparatively larger portion sizes at a slightly higher cost, food retailers can
attract customers and make more profit [70].

2.3. Portion size as consumption-related symbol

Aaker [10] suggests that consumption symbols like commercial brands, being it, a local, national
or international product play a similar role to that of cultural icons, reasons and public messages that
serve as cultural conveyors. Undoubtedly, ‘standard’ food portion sizes of well-known major
international brands are accepted within marketing research theory and practice as an important
consumption related symbol at local and national levels of developed countries such as the USA, UK
and mainland Europe [12] because it has long been linked with overweight and obesity [11,13]. It is
common knowledge that the fast food industry has witnessed vast changes in serving and portion sizes
over the last three decades. Indeed, a variety of offers ranging from super-size to value portions of fast
food meals are all available to consumers [71].

Research at the global level to examine the dynamics of consumers’ use of portion size as a
shared set of consumption-related symbol is however limited [29]. Notwithstanding this research
limitation, Benson’s [29] work on increasing portion size in Britain is a classic case study that
categorically links food portion size increases over two decades, prior to the study, to the effects of
globalisation and Americanisation, as one of the three main reasons for the phenomenal growth in the
average food portion size in Britain. This piece of evidence establishes portion size as a major
consumption related symbol in Britain. The study further emphasises exposure to American culture via
globalisation as a key promoter of larger portion sizes in Britain. In a similar vein, Davey [72]
identified a comparable evolutionary pathway of British food production, marketing and consumption
patterns to that of the USA.

Wrieden et al. [73] also reported that comparatively portion size patterns in Britain were not as
expansive as in the United States of America. However, the introduction of ‘giant’, ‘king size’
‘Super-Size’ chocolate bars and other sweets; ‘Big Eat’ packets crisps (Dave 2004) as pertained in
USA, promotes overconsumption in Britain [74]. The Britain example reinforces the need to explore
the role of portion size as a consumption related symbol across the world as products and eating
cultures of developed countries, ably led by the USA, has been willingly adopted by the many people
around the world and presently integrated into local or national cultures. Therefore, to capture these
changes in food consumer behaviour across the world, because of globalization, global food and
nutrition research ought to explore food consumers’ dispositions toward food portion size as per the
influence from foreign countries and globalization as well.

AIMS Agriculture and Food Volume 4, Issue 3, 731-755.



736

2.4. The role of consumer demography (gender, age and income) in food portion size consumption
behaviour

In addition to value for money and portion size distortion, socioeconomic indicators such as age,
income, gender among others act as moderators to influence portion size decisions. For instance,
Seyfang [19] underlined the significance of sustainable consumption as a novel environmental policy
objective, but underscored the limitations that socio-economic factors place on possible changes to
individual consumption behaviour. Nelson et al. [75] found that the age, gender and body size of an
individual play a role in their perception of portion size. Similarly, Levitsky and Young [76]
established different periods for high food intake and its corresponding weight gain for male and
female freshmen. Sociodemographic was established as one of the individual variables that
moderates and mediates eating patterns [77]. On the contrary, sample personal characteristics did not
have an effect on portion size and energy intake according to Diliberti et al. [25].

The limited extant literature in the field of portion size research [11,47,52] has established the
role of globalisation forces in the increasing portion size in Britain [29]. In addition the existing
literature also recommended eating and drinking small portion sizes as a key antidote to tackle the
problem of overweight and obesity across the world [48,49]. Notwithstanding this, little is known
regarding the extent to which portion size is a major consumption related symbol across the world
and the degree of adoption of small portion size consumption patterns by food consumers across key
markets of the world. This study seeks to bridge this gap by analysing global survey data on the
position of food portion size as a consumption symbol of the global consumer in addition to eating
and drinking small portion sizes and delineating the role of age, gender and income status in
adopting such an important consumption pattern.

3. Research methodology
3.1. Data collection approach and analyses

An empirical research approach was adopted in this study following a systematic research
design process in which quantitative data was collected in a survey. The survey data from
Canadean’s 2013 Global Consumer Survey explored consumer behaviour and opinion across 24
countries regarding eating and drinking small portion sizes. The research approach adopted in the
data collection process is presented in Figure 1.

The survey was carried out between April and June 2013 and captured 25,332 respondents
globally. This was reduced to 23,020 (or 90.9% of the total) when respondents who provided all the
key information required in this research was tallied together. Respondents were recruited via an
online panel. The panel provider guaranteed that the sample was nationally representative in each
country and the applied quotas ensured the sample was representative in terms of age, gender and
income distribution for each country. Respondents aged 15 years or more were used in the survey. In
addition to consumer demographics such as age, gender and income, the survey solicited views on
the extent to which people try to eat and drink small portions from sampled consumers in 24
countries as presented in Figure 2.

AIMS Agriculture and Food Volume 4, Issue 3, 731-755.
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Survey Design
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consumers to ensure optimum survey design.

Figure 1. Data collection process adopted in the Canadean Global Consumer Survey.
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Figure 2. Global nature of Canadean Global Consumer Survey.

The sample size per country for small portion sizes survey is presented in Figure 3. The sample
size ranged from the smallest (United Arab Emirates with 276 respondents) to the largest (China with
1984 respondents). The survey for each country was implemented by random sampling to ensure that

the sample size and data collected is statistically representative of the population of each country.

AIMS Agriculture and Food
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Figure 3. Sample Data for each country used in the study. (Source: Canadean’s Global
Consumer Survey, 2013).

3.2. Data analyses

To ascertain whether food portion size is a prevalent consumption-related symbol or not, a
binomial proportionate test was conducted to determine if there was any statistical significance in
consumers’ portion size preferences across the 24 global markets in terms of wanting to eat and drink
small portion sizes. Descriptive statistics were used to show global, regional and national perceptions
of eating and drinking small portion sizes. Kruskal-Wallis test was used to examine whether there is
significant difference between eating and drinking small food portion due to country differences. A
binary logistic regression was also used to explore relative contributory roles of Gender, Age and
Income Levels in small portion sizes consumption across the 24 countries. The binary logistic
regression model was adopted because it has been proved to be a useful model as reported by
Mccarty and Hastak [78] when analysing the relationships between a dichotomous dependent
variable (in this case eating and drinking small portions and not eating and drinking small portions)
and independent variables which are metric (in this case AGE and INCOME LEVELS) or
dichotomous (in this case GENDER). In fact Coussement et al. [79] also emphasise that the logistic
regression model is a conceptually simple and quick technique but also provides robust results
compared to the other techniques.

In (%) = Bo + f1. GENDER + f. AGE + 5. In (INCOME) (1)

In the Eq 1, p represents the probability of being a person who eats and drinks small portions
and (ﬁ) the odds ratio which gives an indication of how much more likely, with respect to odds,

eating and drinking small portions occurs.
Bo s the logistic regression constant and B¢, 5, and B5 are the logistic regression coefficients
for the independent variables or predictors GENDER, AGE and In(INCOME). The natural log of

AIMS Agriculture and Food Volume 4, Issue 3, 731-755.
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INCOME LEVEL was rather used as the independent variable and not INCOME LEVEL because of
the rather large values of INCOME LEVEL compared to the other independent variables. In running
the model, the independent variable GENDER was categorised as a binary variable with MALE
assigned 1 and 0. Similarly, the dependent variable was also categorised as a binary variable with
eating and drinking small portions assigned a 1 and not eating and drinking small portions 0. In
applying logistic regression to the sampled data in the 24 countries, no assumption of normality,
linearity and homogeneity of variance for the independent variables are made.

4. Results and discussions
4.1. Testing for food portion size as a prevalent consumption-related symbol

To ascertain whether food portion size is a prevalent consumption-related symbol or not, a
binomial proportionate test was conducted to determine if there was any statistical significance in
consumers across the 24 global markets wanting to eat and drink small portion sizes. The purpose of
this is to test the hypothesis that there is equality of two binomial proportions; that is:

Hy:py = pp and Hy:py # py (2)

The Null Hypothesis H, is defined on the basis that there is no statistical significance between
those wanting to eat and drink small portion sizes and those who do not. As such, if the Null
Hypothesis is rejected because there is statistical significance between those wanting to eat and drink
small portion sizes and those who do not, then Food Portion Size can now be put forward with some
statistical certainty that it is a prevalent consumption-related symbol. The question now is; what aspect
of Food Portion Size is globally, a prevalent consumption-related symbol? To answer this question, we
assess those countries, with statistical significance between those wanting to eat and drink small
portion sizes and those who do not want to eat and drink small portion sizes. Table 1 shows that, out of
the 20 countries in which there is statistical significant difference between those wanting to eat and
drink small portion sizes and those who do not, 16 countries have preference for large portion sizes.
The exceptions are China, India, Singapore and Spain. It can therefore be inferred that large portion
sizes is a prevalent consumption-related symbol. To validate this ascertain, a binomial proportionate
test is conducted for the 20 countries in which there is statistical significant difference between those
wanting to eat and drink small portion sizes and those who do not. The results, with a p-value of 0.000
and a proportion of 0.58 (not wanting to eat and drink small portions) to 0.42 (wanting to eat and drink
small portions), statistically reinforces the paper’s view that large food portion sizes in indeed a
prevalent consumption-related symbol across global markets. Table 1 below are the results of the
binomial proportionate test for the 24 global markets.

AIMS Agriculture and Food Volume 4, Issue 3, 731-755.
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Table 1. Testing for food portion as a prevalent consumption-related symbol.

Country Food Portion as a Observed Proportion  Exact Sig
Consumption-related (2-tailed)
Symbol

Australia No 0.58 0.000
Yes 0.42

Brazil No 0.48 0.331
Yes 0.52

Canada No 0.56 0.000
Yes 0.44

China No 0.43 0.000
Yes 0.57

France No 0.66 0.00
Yes 0.34

Germany No 0.71 0.000
Yes 0.29

India No 0.32 0.000
Yes 0.68

Indonesia No 0.59 0.000
Yes 0.41

Italy No 0.52 0.203
Yes 0.48

Japan No 0.75 0.000
Yes 0.25

Mexico No 0.52 0.234
Yes 0.48

Netherlands No 0.67 0.000
Yes 0.33

Poland No 0.57 0.000
Yes 0.43

Russia No 0.61 0.000
Yes 0.39

Saudi Arabia No 0.65 0.000
Yes 0.35

Singapore No 0.42 0.000
Yes 0.58

South Africa No 0.47 0.097
Yes 0.53

South Korea No 0.73 0.000
Yes 0.27

Spain No 0.44 0.00
Yes 0.56

Continued on next page
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Country Food Portion as a Observed Proportion  Exact Sig
Consumption-related (2-tailed)
Symbol

Sweden No 0.75 0.00
Yes 0.25

Turkey No 0.54 0.049
Yes 0.46

UAE No 0.52 0.577
Yes 0.48

UK No 0.64 0.000
Yes 0.36

USA No 0.56 0.000
Yes 0.44

4.2. Small portion sizes eating patterns and trends

The results on the global patterns and trends on eating and drinking small portion sizes at the
aggregated level are presented in Figure 4. It shows that Sweden (24.82%), Japan (25.0%), South
Korea (28.55%) and Germany (29.3%) recorded lower inclination, and United Arab Emirates (50.7%),
Brazil (51.6%), China (56.7%) and India (67.5%) recorded the higher percentage marks for efforts at
eating small portion sizes. In this aggregated level analysis, respondents’ who ate and drank small
portions ‘most of the time’ and ‘all the time’ were considered to eat and drink small portions.
However, those that ‘never’, ‘rarely’ or ‘occasionally’ eat and drink small portions were aggregately
classed as not eating and drinking small portions.

In terms of the level of development of the participating countries, there was a clear trend that
the top 5 countries can be categorised as developing or emerging countries. Additionally, the bottom
5 countries are all developed nations. This leads to the suggestion that in developed countries such as
Sweden, Japan, South Korea Germany, France, the status quo is to eat small portions hence there is
less inclination to make a conscious effort to eat small portions. It can therefore be argued that there
may be underlying cultural factors for this trend which needs to be investigated further at individual
national levels. It also confirms the assertion made by Prentice [80] who suggested that social
stigmatisation against obesity tends to be common in western countries.

The results based on the aggregated data (Figure 4) portray the fact that efforts to eat and drink
small portions is not satisfactory given that of the respondents sampled in the 24 countries, results
from 20 countries were below the half-way mark (50%) in terms of the effort at eating and drinking
small portion sizes.

These highlighted figures could provide the needed catalyst to encourage the food industry to
take keen interest in the small portion sizes market. Indeed, in an era where large portion sizes
appear to be the ‘norm’ driving both consumer preferences and food marketing efforts [49] the
important role of food manufacturers [81,82], employers in workplace canteens [83] and more
importantly, consumers [84] in shifting behaviour patterns towards small food portions has
become paramount.

It is important to reiterate that the case for small portion sizes has been variously made in terms
of better health management and the consequential environmental benefits [47-49]. What seems to
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be missing is whether there is a business case for manufacturing and retailing small portion sizes.
Therefore, an empirical insight that suggests considerable marketing prospects for small food portion
sizes particularly in developing markets as this study suggests ought to be good news for the food
industry and health and environmental policy makers. However, an aggregated dataset has its
unique limitation of oversimplifying issues and hence there is the need to look beyond the headline
figures as well.

USA 55.2% 44.8%
UK 64.2% 35.8%
UAE 49.3% 50.7%
Turkey 54.9% 45.1%
Sweden 75.2% 24.8%
Spain 55.4% 44.6%
South Korea 71.5% 28.5%
South Africa 52.4% 47.6%
Singapore 57.4% 42.6%
Saudi Arabia 65.1% 34.9%
Russia 60.7% 39.3%
Poland 55.3% 44.7%
Nethetlands 66.1% 33.9%
Mexico 52.0% 48.0%
Japan 75.0% 25.0%
Ttaly 52.2% 47.8%
Indonesia 59.1% 40.9%
India 32.5% 67.5%
Germany 70.8% 29.2%
France 66.4% 33.6%
China 43.3% 56.7%
Canada 56.3% 43.7%
Brazil 48.4% 51.6%
Australia 58.0% 42.0%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Not Small Portions Small Portions

Figure 4. Aggregated global trends on the ratio of eating and drinking small portion sizes or not.

The results based on the disaggregated data provide more interesting insights into the dynamics
of eating and drinking small patterns across the 24 countries. Consumers’ views on the extent to
which they try to eat and drink small portions “all the time’ (see Column 6 of Tables 2 and 3) was
consistently lower than those that eat and drink small portions ‘occasionally’ and ‘most of the time’. In
fact, only 10.5% of the sample population made some effort to eat and drink small portions “all the time”’.
This is a clear case confirming that large portion sizes still predominates across global markets [49,85].

The global average results on gender regarding eating and drinking small portion sizes (see
Table 2) confirmed the long acknowledged notion that more females (12%) on the average consume
small portion sizes than their male (9%) counterparts [86], although these do not reflect substantial
markets for small food portion sizes. The results further revealed that global averages in terms of
different age groups, that is, the seven age groups categorised in this research (See Table 2)
regarding eating and drinking small portion sizes are not different as the findings range between 10%
and 12%. This result leads to the suggestion that no single age group is largely associated with eating
and drinking small portion sizes on the basis of global averages.
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Table 2. Disaggregated results based on global averages for eating and drinking small
portions, gender and age.

Eat and drink small portions

Independent

variables Never Rarely Occasionally Most of the All the time
time

Global Average 6% 35% 16% 32% 11%

Gender

Female 5% 14% 35% 34% 12%

Male 7% 18% 37% 30% 9%

Age

15-17 8% 15% 35% 30% 12%

18-24 8% 19% 35% 26% 11%

25-34 6% 17% 36% 30% 11%

35-44 5% 15% 37% 33% 10%

45-54 5% 15% 37% 33% 10%

55-64 4% 13% 36% 37% 10%

65+ 4% 11% 35% 39% 11%

Disaggregated results based on global averages for eating and drinking small portions across the
24 countries surveyed revealed significant insights, which reinforce the findings based on the
aggregated results.

Disaggregated results based on global averages for eating and drinking small portions per
country presented in the last column of Table 3 revealed the five top ranking countries in terms of
‘eating small portion all the time’ is as follows: First-India (23%), second-United Arab Emirates (17%),
third-Brazil (16%), fourth-Mexico (14%) and fifth-China (13%). Comparing these values with
‘occasional’ and ‘most time’, the values shows that eating and drinking small portion sizes is not an
established and fixed pattern across the world, even for those who recognise the need to eat small.
Interestingly, percentage rankings for eating small portions “all the time’ revealed in a descending
order: France (7%), Sweden (6%), Germany (5%), South Korea (4%) and Japan (4%) which are all
developed nations.

Countries such as Japan and Sweden had relatively fewer percentages of people trying to eat
and drink small portions “all the time” according to our Likert scale. This may be due to the fact that,
the status quo in such countries is to eat small portions hence there is less inclination to make a
conscious effort to eat small portions. Similarly, in countries where eating larger portions are
prevalent such as USA, it is expected that there would be higher inclination to eat smaller portions,
all things being equal. This therefore calls for detailed country specific studies on food consumption
where specific country attributes can be examined to inform food and health policies. Indeed, a
McKinsey Global Institute report on overcoming obesity recommended portion control as one of
many general intervention options [83]. While this is useful, our results indicate that based on the
consumption patterns of different countries, portion control as an intervention option will be more
relevant to some countries than others. The test for significance results using Kruskal Wallis
indicates that the observed differences in eating and drinking small food portion sizes due to
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different country influence are significant and not due to chance. The Kruskal Wallis summary
statistics generated a Chi-Square of 413.955 with a degree of freedom of 23 and Asymp. Sig. of 0.000.

Table 3. Disaggregated results based on global averages for eating and drinking small portions
per country, which is ranked according to the percentage of response “All the Time”.

Eat and drink small portions

Countries Never Rarely Occasion  Most of the  All the time
ally time
India 2% 6% 25% 43% 23%
United Arab Emirates 3% 12% 33% 35% 17%
Brazil 4% 13% 32% 36% 16%
Mexico 4% 15% 33% 33% 15%
China 1% 8% 35% 43% 13%
Indonesia 5% 14% 43% 26% 12%
Italy 5% 13% 36% 34% 12%
Saudi Arabia 13% 20% 32% 23% 12%
Turkey 6% 18% 31% 33% 12%
South Africa 3% 16% 34% 36% 11%
United States of America 5% 14% 37% 33% 11%
Poland 6% 17% 35% 33% 10%
Russia 7% 21% 33% 29% 10%
Spain 4% 16% 37% 34% 10%
Australia 5% 15% 38% 33% 8%
Canada 4% 15% 39% 34% 8%
United Kingdom 6% 19% 39% 27% 8%
France 9% 22% 35% 26% 7%
Singapore 3% 14% 41% 35% 7%
Netherlands 8% 16% 43% 27% 6%
Sweden 12% 23% 39% 19% 6%
Germany 9% 23% 39% 23% 5%
Japan 18% 18% 40% 20% 4%
South Korea 8% 23% 41% 24% 4%

4.3. Logistic regression: The role of demographic indicators (age, gender and income) in the
consumption of small food portions.

The summarised logistics regression results derived using SPSS (or Statistical Package for the
Social Science) for all 24 countries are shown in Table 4. It provides the output of the overall test
results of the logistic regression model below which was applied to the sample data for each of the
24 countries.

In (ﬁ) = By + B1.GENDER + f,. AGE + f5.In INCOME LEVEL)  (3)
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For each country, a p-value for the full model is presented in Column 5 of Table 4. This p-value
provides a statistical test which represents the probability of obtaining the chi-square statistic (Column 3)
or a more extreme value given that the null hypothesis is true. In this study, the null hypothesis H,
is that the independent: GENDER, AGE and INCOME LEVEL variables cannot be used to predict
that a person will eat or drink small portions for a particular country. The alternative hypothesis H,
will therefore be that some of the independent variables will be used to predict that a person will eat
or drink small portions for a particular country. Statistically, these hypotheses are represented as:

e Null Hypothesis Hy: By =B,=83=0
e Alternate Hypothesis  H;: Notall of S;,5, and S5 are 0

It can be observed that of the 24 countries, only 5 countries namely: Indonesia, Italy, Japan,
Sweden and United Arab Emirates (UAE) had p-values greater than 0.05 (assuming significance level
of 95%). Hence, for these countries, the null hypothesis cannot be rejected implying that the model
cannot be used to explain the data and there would be no logistic regression model for these countries.

For the rest of the other countries, the null hypothesis is rejected because the p-values are less
than 0.05 (assuming significance level of 95%). This suggests that the model for these countries are
statistically significant because there is enough evidence to say that at least one slope of the
regression in the population is not zero and that at least one predictor variable from GENDER, AGE
and INCOME LEVEL explains a significant amount of variability in the response variable regarding
eating and drinking small portions.

The Hit Ratio of the model expressed as a percentage provides a measure of accuracy of the
model. It therefore explains the number of cases that are correctly predicted by the model using a cut
value of 0.5. This means that if the predicted probability is greater than 0.5 the model assumes that a
correct prediction has been made and if less than 0.5 and incorrect prediction has been made. For
instance, of the countries whose models are statistically significant, Germany has the highest Hit
Ratio of 71.1%. This implies that the logistic regression model for Germany can be used to predict
the probability of eating and drinking small portions among the population to an accuracy of 71.1%
based on the independent variables. The statistical insignificance of the models for Indonesia, Italy,
Japan, Sweden and UAE renders the Hit Ratio of these countries inapplicable.

The Logistic Regression Coefficients expressed in log-odds units are the coefficients for
predicting the dependent variable from the independent variables. The p-values for each of the
independent variables also provides an indication of those variables or predictors which are
statistically significant (p-values less or equal to 0.05 and so highlighted in Green) and statistically
insignificant (p-values greater than 0.05 and so highlighted in Red). An independent variable will be
included in the model if it is significant and rejected if it is not significant. As an example, the
logistic regression model for South Africa becomes:

In (1L) = —1.779 + —0.701. GENDER + 0.022. AGE (4)

Where p: probability of eating or drinking small portions. This logistic model provides an
estimation of the amount of increase in the predicted log odds of being someone who eats and drinks
small portions that would occur for a one-unit increase in a specific predictor, holding all other
predictors constant.
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Table 4. Summary results of the Logistic Regression Model for the 24 countries.

Country Full Model Gender Age LN (Income) Constant
N Chi-Square df p-Value Hit Ratio  Log. p-Values Log. p-Values  Log. p-Values  Log. p-Values
[%0] Ref. Coeff. Ref. Coeff. Ref. Coeff. Ref. Coeff.
Coeff. Coeff. Coeff. Coeff.
Australia 1334 32.438 3 0.000 60.0 —0.558 0.000 0.010 0.004 0.065 0.386 -1.173 0.161
Brazil 954 29.317 3 0.000 56.7 -0.203 0.125 0.022  0.000 —0.065 0.287 —0.084 0.886
Canada 919 18.131 3 0.000 59.7 —0.446 0.001 0.011  0.009 0.120 0.186 -1.801 0.073
China 1984 20.734 3 0.000 57.9 -0.127 0.176 —0.006 0.028 0.219 0.000 -1.896 0.004
France 925 9.897 3 0.019 66.4 —0.282 0.047 0.011 0.015 -0.134 0.211 0.377 0.724
Germany 896 28.306 3 0.000 71.1 -0.432 0.005 0.020 0.000 -0.171 0.083 0.252 0.799
India 1444 15.400 3 0.002 67.5 —0.239 0.036 0.002  0.657 0.225 0.001 —2.100 0.016
Indonesia 438 4.920 3 0.178 59.1 -0.416 0.045 —0.001 0.935 -0.032 0.767 0.444 0.806
Italy 891 7.536 3 0.057 56.5 —0.304 0.025 0.006 0.134 0.036 0.718 —0.556 0.564
Japan 876 7.021 3 0.071 75.0 —0.287 0.084 0.020 0.274 0.162 0.051 -3.680 0.004
Mexico 915 28.330 3 0.000 57.4 —0.348 0.100 0.019 0.000 0.112 0451 —1.284 0.090
Netherlands 824 36.230 3 0.000 66.5 —0.726  0.000 0.016  0.000 —0.057 0.232 —0.517 0.305
Poland 875 38.658 3 0.000 59.5 —0.719 0.000 0.012 0.001 0.120 0.167 —1.847 0.056
Russia 949 23.406 3 0.000 63.3 —0.557 0.000 0.046  0.008 0.100 0.168 —1.937 0.042
Saudi Arabia 439 30.774 3 0.000 64.0 —0.130 0.534 0.008 0.000 -0.412 0.001 2.399 0.069
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Country Full Model Gender Age LN (Income) Constant
N Chi-Square df p-Value Hit Ratio  Log. p-Values Log. p-Values  Log. p-Values Log. p-Values
[%] Ref. Coeff. Ref. Coeff. Ref. Coeff. Ref. Coeff.
Coeff. Coeff. Coeff. Coeff.
Singapore 968 9.178 3 0.027 58.3 -0.261 0.047 0.008 0.050 0.097 0.257 -1.549 0.093
South Africa 892 45.318 3 0.000 60.2 —0.701 0.000 0.022  0.000 0.097 0.206 -1.779 0.049
South Korea 485 10.360 3 0.016 71.5 —0.034 0.870 0.018 0.006 0.214  0.187 -5.410 0.057
Spain 894 24.033 3 0.000 58.3 -0.478 0.001 0.015 0.000 —0.006 0.957 —0.555 0.581
Sweden 878 4.026 3 0.259 75.2 -0.134 0.394 0.006 0.261 —0.201 0.093 1.253 0.385
Turkey 448 10.076 3 0.018 56.5 —0.555 0.005 —0.006 0.429 —0.049 0.696 0.843 0.488
UAE 276 6.516 3 0.089 53.6 -0.392 0.115 0.029 0.031 -0.075 0.484 0.030 0.979
UK 1387 19.609 3 0.000 64.2 —0.499 0.000 0.002 0.568 0.023 0.758 —0.655 0.401
USA 2129 26.376 3 0.000 57.7 —0.371 0.000 0.006  0.027 0.118 0.029 —1.557 0.007
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Table 5. Demographic factors influencing small eating and drinking portions by country.

Statistically significant demographic factors influencing small eating and drinking portions
Gender Age only Income Gender and  Gender Age and Gender, Age
only age and income and income
income
UK Brazil - Australia India China USA
Turkey Mexico Canada Saudi Africa
South France
Korea Germany
Netherlands
Poland
Russia
Singapore
South
Africa
Spain

In general, it can be argued that INCOME LEVEL is mostly insignificant besides China, India,
Saudi Arabia and the USA in explaining variations in the data. Such finding reinforces earlier
research findings that suggest consumers may be willingness to pay realistic or premium price for
smaller portion options [47]. It is also only in USA can all three predictor variables and the constant
be used in the model because they are all statistically significant. A summary of demographic factors,
which are statistically significant and influence small eating and drinking portions in specific
countries are highlighted in Table 5.

The overall negative sign on all coefficients of GENDER for all 24 countries is a confirmation
that relatively females eat small portion sizes than men and that this is a global phenomenon. The
consistent positive coefficient for AGE across all countries with the exception of China and Turkey
is also an indication that on the whole that people tend to eat small portions as they grow older.

In general, the models which have been highlighted as statistically significant (refer to Column
5 in Table 4) can therefore be used as a proxy for determining the probability of a person in a
particular country eating and drinking small portions or not.

4.4. Global food and nutrition and public health management implications

The outlined global food and nutrition implications reveal that adaptation and standardisation
strategies are still relevant in the area of food and nutrition strategy as revealed by the variations in
the preference for food portion sizes across global markets. Additionally, the implication of this
research is that despite the huge potential, societal and environmental wellbeing benefits that can be
derived from eating and drinking small portion sizes, it will take further advocacy, awareness and
change by the food industry beyond sustainable initiatives such as lean processing lean [87] to have
it as a mainstream consumption habit around the world. Undeniably eating small portion sizes will
ameliorate the negative effects of overweight and obesity [49] but this study suggests that making a
clear business case to justify marketing preference for smaller portions is not amply supported by
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consumer food portion sizes preferences across the globe. Additionally, regional differences in the
small food portion size consumption behaviour is profound and this requires targeted rather than
generic intervention to promote the adoption and consumption of small food sizes on the part of food
industry and public health stakeholders operating within specific regions across the world. Therefore,
making an argument to support the manufacturing and retailing of small food portion sizes, which
could mean marketers changing highly profitable bigger and established portion sizes [88] is
challenged by the absence of a considerable market size across regional markets around the world.
However the lack of a considerable market size does not appear to be a satisfactory reason that will
mitigate pressure from health, sustainable and other social agencies across the world that are
grappling with the effects of obesity, for marketers to consider the effects of larger portion size on
consumption [49,89]. Hence, the encouraging overall picture on efforts made to eat and drink small
portions globally and the weak association of income level with small portion sizes consumption
found through this research, coupled with earlier research findings that suggest food consumers are
willingness to pay realistic or premium price for smaller portion options (see [47]) must serve as an
incentive for the food industry and marketers to seriously consider smaller portion size options.

The findings that females tend to eat smaller portions compared to males, as well as unravelling
that age has negative relationship with small portion consumption in all 24 countries around the
world, are significant and have implications for food and nutrition policy interventions, marketing,
natural resources utilisation and health management. Age and gender are still relevant demographic
factors that ought to be considered in both portion size strategy and health management interventions.
It is however important to emphasise that factoring age and gender into portion size strategy,
sustainability and health management programmes to tackle the problem of overweight and obesity
across the world [47-49] should take into account country variations as detailed in the findings of
this research. Specifically, food and nutrition practitioners and other relevant stakeholders can
capitalize on packaging as a route to aid portion control and also engage with younger food
consumers through public health communication and as well as food on-pack labelling.

45. Research limitations

Although the study provides useful theoretical and empirical insight into the prevalence of
reduced-size food consumption across the world, some research limitations need to be highlighted.
Firstly, the use of self-reported data is known to be associated with varying degree of respondents’ bias.
Additionally, other potential socio-economic variables such as educational level, culture, religion,
ethnicity could have been selected relative to what the study used. It is therefore highly recommended
that a nested specification of a model which guarantees a widened pool of socio-economic factors can
be adopted for future research. This method can be executed using experimentation and observation at
country-level studies as an alternative to survey for data collection.

5. Conclusions
This paper presents a theoretical and empirical insight into the prevalence and regional
differences of small portion consumption behaviour, and disparities across age, gender and income

status in 24 countries covering all regions globally, including Australia, China, Mexico, South Africa,
United Kingdom and United States of America based on global survey data from over 25,000 food
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consumers. The underlying methodology employed descriptive statistics and test of significance
differences using Kruskal-Wallis methodology to show global, regional and national perceptions of
eating and drinking small portion sizes and a binary logistic regression to explore relative
contributory roles of gender, age and income levels to the perceived amount of food consumed
across the 24 countries.

Theoretically, the paper contributes to food and nutrition research and global studies by
reporting an overwhelming endorsement of food portion size as a consumption-related symbol for
global consumers. This contribution was inferred from the results indicating that portion size was a
consumption-related symbol across the 24 countries selected from all regions of the world; even
though there are global differences in the consumption of small portion sizes. Indeed, in 20 out of the
24 global markets surveyed, large food portion size was statistically established as a prevalent
consumption-related symbol.

The paper further establishes that at the aggregated level, food consumers particularly in
developing and emerging countries such as India, UAE, Brazil and Mexico are placing greater
importance on the size and the amount of food eaten on a regular basis. It also showed that income is
not a key determining factor in portion size consumed in many countries with the exception of China,
India, Saudi Arabia and the USA, and there are strong associations between small portion
consumption behaviour and age and gender across global markets. This is especially the case for
women, who tend to eat and drink small portions sizes than men, with about 50% of females
indicating that they eat or drink smaller portions all or most of the time. An inference is drawn from
the study that limited inclination to eat small portions all the time may have cultural and nutritional
policy influences as shown in the case such as Japan and Sweden and vice versa as is the case of the
USA. Given that food portion control is generally recommended as an intervention option, the study
reports that portion control as an intervention option will be more relevant to some countries than others.

For food marketers operating across international markets, an innovative way of utilising
smaller portion size eating patterns and the role of consumer demographics to inform portion size
decision making, is presented with variations and similarities across global markets highlighted.
Given the global nature of the negative effects of consuming larger portions, it is envisaged that food
and nutrition, marketing, sustainable consumption and health management policy synergies can be
derived by drawing on similar and/or dissimilar trends and patterns espoused between consumer
demographics and the consumption of small food portions. Overall the paper provides unique insight
into the prevalence and regional differences in portion sizes consumed globally and the role of age
and gender to better equip marketers and social agencies across the world to address how small
portion sizes might be employed in resolving the negative effects of overweight and obesity due to
overconsumption.

It is proposed that future research on country-level food consumption patterns adopts a nested
specification model which integrates a widened pool of socio-economic factors using alternative
surveying methods such as experimentation and/or observation.
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