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Abstract

Obesity has become a pandemic, occurring in a multitude of countries across the globe and affecting a

large share of people in the population. A popular belief about how to tackle obesity has been to encour-

age cooking at home and discourage the consumption of processed, ready-made food. This paper studies

ingredient-level home-cooked recipe compositions of four major world food cultures. It argues that recipes

from different food cultures feature distinct ingredients and ingredient pairings due to the underlying food

culture’s geography, history, and philosophy. The resulting healthiness of the recipes may be more or less

favorable to tackle the obesity pandemic. Recipes from the Anglo-saxon food culture display a high and

joint use of sugar, butter, and flour. They display the highest energy, carbohydrate, sugar, fat, and saturated

fat levels and are thus the unhealthiest home-cooked recipes as defined by the World Health Organisation.

Recipes from the Mediterranean food cultures feature great joint use of olive oil, onions, and garlic cloves.

Recipes from the Asian food culture are the healthiest and report high use of plant-based oils and fats,

many rice-based ingredients and fermented foods. Some food cultures are more prone to an obesogenic

environment than others even if everybody would hypothetically engage in cooking ’local’ recipes at home

because of the used ingredients in the most elementary peculiarity of a food culture. The underlying food

culture may therefore act as a point of departure for a healthy home-cooking.
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1 Introduction

At the global level obesity has nearly tripled

in the last 44 years, resulting in 13% of the

world population being obese in 2016 (World

Health Organization, 2018). In most parts of

the world today, more people are dying as a

consequence of overweight as opposed to un-

derweight. Obesity is a medical condition in

which excess body fat has been accumulated.

An individual is diagnosed as obese if the body

mass index (BMI) that is the weight (in kg) in

relation to the squared height (in m2) is greater

or equal to 30. Due to the complex nature of

obesity, a multitude of theoretical models exist

to explain it (see Ulijaszek (2017) for a review).

An explanatory approach that has a long his-

tory in obesity science depicts the energy bal-

ance model. It puts energy intake and energy

expenditure into relation. Weight gain is the re-

sult of increased energy consumption without

an equal increase in physical activity. Obesity

occurs if such a positive energy environment

is maintained for a prolonged period. It is a

serious medical condition that has been linked

to severe negative health effects such as high

blood pressure, type 2 diabetes, coronary heart

disease, joint problems and social as well as

psychological disorders (see Kelishadi (2014)

for a review).

Because of the rapid increase of the oc-

currence of obesity and its burdensome im-

pact on public health expenses, obesity stud-

ies have become an integral field in academia.

There is a large body of literature suggesting

that one important reason for the obesity pan-

demic is the current industrial food system in

which availability, affordability, and market-

ing of high-energy, processed and pre-cooked

foods are changing the dietary environment

(see Swinburn et al. (2011), Zobel et al. (2016),

Floros et al. (2010) for an overview).1 If we do

not have to cook food for ourselves, we tend to

eat more (Cutler et al., 2003). Particularly in

advanced economies, processed foods have be-

come the dominant calorie source of many be-

cause of time constraints and the convenience

of processed foods. The consumption of pro-

cessed foods is exceptionally high among low-

income households because of the low price of

these mass-produced products.

A popular belief how to tackle the obesity

pandemic is therefore to refrain from consum-

ing processed and ready-made foods and en-

gage in home-cooking, that is defined as food

prepared in the home. "[...] You want Amer-

icans to eat less? I have the diet for you. It’s

short, it’s simple. Here’s my diet plan: Cook

it yourself. That’s it. Eat anything you want –

just as long as you’re willing to cook it your-

self" (Pollan, 2019).

This wide-spread opinion of home-cooking

as an answer against obesity has attracted sci-

entific studies. Wolfson and Bleich (2014)

show in a large cross-sectional study that

home-cooking among adults aged 20 years and

over in the USA is associated with consum-

ing a healthier diet, independent of one try-

1Dietary factors are one crucial element, but not the only one. Other factors are physical inactivity, sedentariness,
genetics, the build environment (Hruby et al., 2016) and more.
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ing to loose weight or not. They conclude

that strategies are needed to encourage home-

cooking because of its beneficial health im-

pact. Smith et al. (2010) find similar re-

sults for Australian adults. Yet, evidence on

this matter remains inconsistent. For instance,

Howard et al. (2012) compare the nutritional

contents of home-cooked recipes designed by

celebrity chefs and ready-to-eat meals from su-

permarkets in the UK. In contrast to the pre-

vious studies, they show that neither celebrity

chef recipes nor supermarket meals meet the

WHO dietary recommendations. Celebrity

chef recipes intended for home cooking are

less healthy than ready-to-eat meals and con-

tain more energy, protein, fat, saturated fat, and

less fibre per portion. In addition to the incon-

sistent evidence, Mills et al. (2017) show that

studies looking at the effect of home-cooking

on health are almost exclusively conducted in

English-speaking countries (47% in the US,

18% in Canada, 13% in the UK and 8% in Aus-

tralia).

A possible reason for the inconsistent evi-

dence of the effect of home-cooking on one’s

health might stem from the fact that the health-

iness of home-cooking greatly depends on the

type and amount of ingredients used. Möser

(2010) documents for Germany that since the

beginning of the 20th century, people have

been home-cooking less often with basic ingre-

dients and used more semi-processed ingredi-

ents instead. The healthiness clearly also de-

pends on the kind of recipes that are cooked.

This is the focus of this paper. Recipes from

different food cultures are built upon a dis-

tinct set of ingredients and ingredient pairings,

which are a function of the underlying food

culture’s geography, history, and philosophy.

For example, Ahn et al. (2011) show that West-

ern cuisines use ingredients jointly that feature

similar flavour compounds (i.e. ’food pairing’)

while East Asian cuisines tend to avoid com-

pound sharing ingredients.

I study therefore four dominant world food

cultures – composed of eleven world cuisines

that are more universal than just the English-

speaking world – with regards to their nutrition

content, ingredient use, and ingredient pair-

ings. Do recipes from different world food cul-

tures depict varying nutritional content? What

kind of ingredients are used, and how are they

combined?

While home-cooking may be a desirable

activity that needs to be encouraged for a myr-

iad of reasons, this study aims at highlighting

the fact that home-cooked recipes from differ-

ent food cultures may be more or less suitable

to tackle the obesity pandemic.2 Different food

cultures are the product of distinct geographies,

histories, and philosophies that have led to di-

verse nutrition profiles, ingredient uses, and

ingredient pairings. Some food cultures are

therefore more prone to an obesogenic envi-

ronment, even if everybody hypothetically en-

gages in home-cooking. The nutritional com-

position of the home-cooked recipes is the de-

cisive factor to determine their healthiness, and

2Home cooking connects people and food, gives control of what is eaten, and how it tastes. It is a convivial social act,
fun, creative, and affordable among other things.
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the recipe’s underlying food culture may there-

fore act as a point of departure for a healthy

home-cooking.

The structure of the paper is as follows.

Section 2 describes the data source as well as

the collection and processing methods. Section

3 characterises the four food cultures which

are defined out of 11 world cuisines. Section

4 presents the results in three subsections and

section 5 discusses them jointly. Lastly, section

6 concludes.

2 Data

The data for this study comes from the BBC

Good Food cooking website, hereafter referred

to as the BBCGF. BBCGF offers a wide range

of recipes intended for home-cooking from

several world cuisines in English language.

The reasons why I use BBCGF as the data

source are threefold:

i) BBCGF allows its website to be scraped.

ii) It has, to my best knowledge, never been

used as a data source for studying recipe

ingredients.

iii) It offers a wide variety of the most

popular recipes from the major world

cuisines.

2.1 Collection

I crawl 441 recipes from 11 different world

cuisines from BBCGF.3 Web scraping or

crawling is an algorithm that extracts all spec-

ified information from a webpage and assem-

bles it in a database. I therefore write code to

extract the recipe title, list of ingredients, nu-

trition information, serving size, and other in-

formation from BBCGF. Table 1 provides sum-

mary statistics of the compiled dataset.

The range of crawled recipes lies between

28 (Spanish cuisine) and 58 (American cuisine)

and the mean at 40 scraped recipes per cuisine.

The number of unique ingredients per cuisine,

that is the sum of ingredients which are dif-

ferent from one to another, ranges markedly

between 100 (Spanish) and 200 (American).

The 11 cuisines depict with an average of 126

unique ingredients a heterogeneous ingredient

profile. Table 1 is ranked in descending order

according to average calories per serving. The

table shows a link between the energy intensity

of a cuisine and the share of obese people. This

is further discussed in section 3.

A drawback from BBCGF is that the web-

site does not provide a recipe type classifi-

cation, i.e., whether the dish is intended for

breakfast, as a main dish, dessert, or snack.

However, since BBCGF provides the signature

dishes of each cuisine, I consider the sample

representative and expressive of the cuisine ir-

respective of the recipe type composition.4 A

further potential limitation that needs to be con-

sidered is the fact that the data comes from

a British website. Non-British recipes may

therefore be subject to a ’Britain-ification’.

3https://www.bbcgoodfood.com/recipes/category/cuisines.
4Signature dishes are, for example, Tiramisù or Pizza Margherita for the Italian cuisine, Salmon Sushi Rolls or Ramen
Noodle Soup for the Japanese cuisine, Turkish Delight or Kofta for the Turkish cuisine, etc.
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Cuisine Food culture Ingredients Recipes Calories (∅ kcal/serving) Share of obese (%)

1 British Anglo-saxon 128 33 587.5 29.5
2 Italian Mediterranean 164 49 474.4 22.9
3 Greek Mediterranean 102 36 461.4 27.4
4 American Anglo-saxon 200 58 444.9 37.3
5 Spanish Mediterranean 100 28 422.8 27.1
6 Japanese Asian 155 56 403.8 4.4
7 Moroccan Oriental mediterranean 100 35 394.8 25.6
8 Turkish Oriental mediterranean 103 33 391.9 32.2
9 Chinese Asian 125 48 363.0 6.6

10 Vietnamese Asian 103 29 331.5 2.1
11 Thai Asian 108 36 329.4 10.8

∅126
∑

441 ∅ 419.0 ∅ 20.5

Notes: The table is ranked according to Calories (∅ kcal/serving) in descending order which refers to the average calories per
serving. Food culture follows the classification discussed in subsection 3. Ingredients refers to the number of unique ingredients
per cuisine and Recipes to the number of scraped recipes from BBCGF. Share of obese is the percentage of obese individuals in
the population as of 2016 from the WHO. ∅ refers to the respective column average and

∑
to the column sum.

Table 1: Summary statistics

However, section 5 will address and falsify

such concerns. Another disadvantage results

from the use of ingredient frequencies, as de-

fined in the following subsection, instead of

metric quantities. Although the quantities are

available and structured in the dataset, they

are used heterogeneously within the ingredient

classes (e.g., the use of chilli powder is indi-

cated in grams in one recipe and in tablespoons

in another). This requires many assumptions to

homogenise the quantity units (i.e., how many

grams are a tablespoon of chilli powder), and

ingredient frequencies are therefore preferred.

2.2 Processing

The collected heterogeneous dataset requires

data processing to obtain an analysable and ho-

mogeneous data structure. To achieve this, I

follow Teng et al. (2012).

First, I write code to categorise the freeform

ingredient list (e.g., 400g skinless white fish

fillet) into a quantity (400), unit (g), adjec-

tive (skinless, white), ingredient (fish), attribute

(fillet) database. The splitting of ingredients

and attributes is conducted in order to preserve

the ingredient’s meaning. For instance, garlic

clove is kept as such and not split up into in-

gredient (garlic) and attribute (clove) because

this would generate two distinct ingredients of

which the latter is not accurately present. All

words are singularised.

Second, I calculate relative ingredient fre-

quencies for all ingredients in the respective

food cultures. The relative ingredient fre-

quency measures the number of times an ingre-

dient occurs in the recipes of the corresponding

food culture in relation to the food culture’s to-

tal ingredients. The ingredient frequency is ex-

pressed as a percentage. It is therefore a mea-

sure of the importance of the ingredient in the

respective food culture.

And third, I classify the ingredients accord-

ing to the CODEX alimentarius from the Food

and Agriculture Organisation (FAO) into 11

food and beverage categories. The classifica-

tion is undertaken to arrange the heterogenous

ingredients into well-structured groups. For the

sake of presentation, I slightly modify the cat-

egory names into shorter versions and combine

similar categories.5

5The FAO classification is available under http://www.fao.org/gsfaonline/foods/index.html.
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3 Food culture classification

It is a challenging task to define a national cui-

sine. What, for instance, is the definition of

Chinese cuisine if the cuisine in the Guang-

dong Province known as Cantonese cuisine is

highly distinct from the Sichuan cuisine in the

province of the same name? A similar ques-

tion can be asked for many other countries

or cuisines. A scrupulously adequate defini-

tion or classification of a country-specific cui-

sine does not seem to exist. However, at the

global and therefore broader level similarities

are more pronounced. In the following, I clas-

sify the 11 different cuisines shown in Table

1 into four groups of food cultures with simi-

lar culinary characteristics. I define a food cul-

ture as a group of cuisines with shared culinary

practices, attitudes, and experiences. The clas-

sification is inspired by the Barilla Center for

Food and Nutrition (2009).

Anglo-saxon food culture. I group the Amer-

ican and British cuisines into the Anglo-saxon

food culture.6 Levenstein (2003, p. 3) promi-

nently notes in the opening lines of his book

that "[t]he United States may have won its

political independence from Great Britain in

1783, but during the hundred-odd years that

followed, Americans never liberated them-

selves from the British culinary heritage." To-

day, the American and British cuisines are

both characterised by individualism, pragma-

tism, and speed (Barilla Center for Food and

Nutrition, 2009). In the case of the US, this is

due to the lack of a year-long culinary history,

large within and across country migration that

complicated the settlement of civilisations and

resulted in a lack of local products. All these

factors hindered the formation of a strong culi-

nary tradition (Lang and Heasman, 2004).

England and the USA were both lead-

ing forces in the industrial revolution, during

which women who were traditionally respon-

sible for the cooking at home were pushed

into paid jobs outside of the home. Indus-

trialisation and its technological advancements

changed the food production and consump-

tion markedly and resulted in cheap food prod-

ucts. Developments in preservation, mechani-

sation, and transportation were amongst other

things decisive factors that led to more and

more outside-of-home food consumption with

booming ready-cooked foods for sale (Lau-

dan, 2001). Goody (2012, p. 72) even ar-

gues that "[t]he British diet [...] went straight

’from medieval barbarity to industrial deca-

dence.’" Although the modern fast-food cul-

ture originated in the US, the United King-

dom and Canada were the first countries where

American fast-food companies set foot (Smith,

2006).7 Today, the United Kingdom accounts

for the largest share of ready-made meals sold

in Europe (Howard et al., 2012). Many schol-

ars refer to the Western diet when describing

6There are strong voices who put the opinion forward that the United States of America are not an Anglo-saxon nation
(c.f. Detweiler (1938)). Yet, these two highly industrialised nations share strong culinary ties.

7There is evidence of ’fast-food’ or processed food consumed outside of the home in cities of Roman antiquity
(Dupont (1994)) or 12th-century China (Zhang and Anderson (1977)). However, in this paper I refer to the post-
industrialisation fast-food culture.
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the Anglo-saxon food culture. Due to the great

influences North American culture has had on

Britain over the past century, not least due to

the shared language, the Western diet is often

equated with industrially produced and cheap

food that is frequently consumed outside of

home.8

Mediterranean food culture. The Mediter-

ranean food culture consists of the Greek, Ital-

ian, and Spanish cuisines and stands in culinary

terms in strong contrast with the aforemen-

tioned Anglo-saxon group. All three countries

border with the Mediterranean basin, which in-

fluences the prevailing Mediterranean climate

of mild and moist winters and dry and hot

summers. Historians call the basin "’the cra-

dle of society’, because within its geograph-

ical borders the whole history of the ancient

world took place" (Altomare et al., 2013, p.

449). The Mediterranean region has a century-

long history of exchanges of people, cultures,

and food. However, for a prolonged period,

Mediterranean people "lived off the riches or

poverty of the land", consumed what was sea-

sonally available and primarily ate "to satisfy

[their] hunger" (Essid, 2012, p. 65). The

pleasure or enjoyment of food was of sec-

ondary importance. Today, the Mediterranean

diet is globally known and recognised for its

beneficial health effects, which are not solely

due to Mediterranean ingredients but also stem

from cultural and lifestyle elements such as

conviviality, seasonality, physical activity and

adequate rest (Bach-Faig et al., 2011). In

2010 Spain, Greece, Italy, and Morocco suc-

cessfully inscribed the "Mediterranean diet" on

UNESCO’s Representative List of the Intangi-

ble Cultural Heritage of Humanity.9 The diet is

defined as "[...] a set of skills, knowledge, rit-

uals, symbols, and traditions concerning crops,

harvesting, fishing, animal husbandry, conser-

vation, processing, cooking, and particularly

the sharing and consumption of food" (UN-

ESCO, 2013). The Mediterranean food culture

is founded on a long and strong culinary his-

tory that combines geographical and climatic

factors with qualitative cultural and lifestyle el-

ements.

Oriental mediterranean food culture. The

Oriental mediterranean food culture is com-

posed of the Turkish and Moroccan cuisines.

Despite being in different geographic and cul-

tural regions, Turkey’s and Morocco’s cli-

mate is, to a large extent, Mediterranean

(Heine, 2004). Both cuisines feature pro-

nounced Mediterranean traits with similar culi-

nary characteristics as described above (see Al-

bala (2011) and Batu and Batu (2018)). How-

ever, what differentiates the Oriental mediter-

ranean from the Mediterranean food culture is

the religion. "In the Near and Middle East and

North Africa, the ways of eating and drinking

have been influenced by climatic, economic,

political, and other factors. But cultural factors

are of the greatest importance, and among them

especially the religious one" (Heine, 2004, p.

8There are accounts of high-quality products in the American and British cuisines, however, the majority of the food
culture resembles the opposite.

9In 2013 also Portugal, Cyprus, and Croatia were recognised and inscribed onto the list by the UNESCO.
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3). The vast majority of people in Turkey and

Morocco are Muslims. The Quran, the holy

book of all Muslims, gives a few guidelines

about culinary practices. Fasting, that is ab-

staining from food and drink (and smoking)

during daytime in the month of Ramadan, and

restraining from ’haram’ foods and beverages

(unclean/unlawful items such as pork, blood,

alcohol, and others) are among the most impor-

tant culinary principles in Islam (Heine, 2004).

Additionally, the concept of hospitality, which

is entertaining a guest and serving generous

food and drink during the convivial stay, is a

tradition that has a long history in Islam. Is-

lamic culinary traditions even have a visible

effect on the design of Muslim homes with,

for instance, large sofas to receive guests (Oth-

man et al., 2015). The Oriental mediterranean

food culture is therefore a fusion between the

Mediterranean diet and Islamic culture. The

two Mediterranean food cultures also represent

an intermediate geographical element from the

Anglo-saxon West to the Asian East that is de-

scribed below.

Asian food culture. Thai, Vietnamese,

Japanese, and Chinese cuisines are grouped to-

gether and termed as Asian food culture. The

term ’Asian’ does not refer to the Asian con-

tinent as a whole, which would incorporate

much more than the four cuisines, but only to

the geographical Far East and cultural East and

Southeast Asia.10 In China, Japan, and South-

east Asia, a century-old tradition of food as

medicine exists in which herbs are consumed

as "[...] daily functional foods and as drugs

to maintain health and treat disease state" (Lee

et al., 2003, p. 2). China, the world’s oldest

continuous civilisation has had the biggest cul-

tural influence in the region and established the

principles of Taoism in daily life, which influ-

enced the food culture in a physical and psy-

chological manner. "It concerned itself with

the nourishment of the body, prevention of dis-

ease, and the search for longevity" (Brown and

Brown, 2006, p. 136). Vegetarianism is wide-

spread in Taoism. The Chinese phrase "grocery

shopping" literally translates into "buy vegeta-

bles" (Zai, 2015). The Asian food culture ge-

ographically refers to the Far East and com-

bines food with physical, mental, and spiritual

health.

I intentionally refrain from using recipes

from other important world cuisines, such as

the French, Mexican, Indian and Caribbean, al-

though the data is available from BBCGF, be-

cause of the difficulty of meaningfully adding

them to one of the above-described groups

or form new groups of at least two different

cuisines.11

Figure 1 shows the relationship between

the share of obese people and the average en-

ergy intensity in home-cooked recipes for the

four defined food cultures. Calorie data comes

from BBCGF and obesity data from the World

10It can be credibly argued that the food cultures of East Asia and Southeast Asia are distinct from each other. How-
ever, on a global scale and for the purpose of this study they are considered culturally similar.

11For instance, the French cuisine has properties of the Mediterranean food culture, but the majority of the cuisine is
something else than the culinary values of the Mediterranean food culture, etc.

12The obesity data is available from WHO’s Global Health Observatory Data Repository under http://apps.
who.int/gho/data/node.imr.NCD_BMI_30C?lang=en.
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Figure 1: Share of obese people and calories per serving

Health Organisation (WHO).12 Although not

causal, the figure shows with a Spearman rank

correlation coefficient of 0.54 a clear positive

correlation between the recipe’s energy inten-

sity and the share of obese people among the

food cultures. The culinary similarity of the

food cultures is also reflected in the energy in-

tensity of their recipes and the prevalence of

obesity.

The recipes of the Asian food culture fea-

ture the lowest energy levels, and the obesity

shares are considerably lower compared to the

other food cultures. The Mediterranean food

cultures form an intermediate group in terms

of prevalence of obesity and energy intensity

in the recipes. The Anglo-saxon food culture

displays the highest share of obese people and

the richest recipes in terms of energy. While

other factors play important roles in determin-

ing obesity, such as the state of economic de-

velopment or the cultural meaning of fattiness,

Figure 1 aims at illustrating the positive rela-

tionship between the energy intensity of home-

cooked recipes and the prevalence of obesity.

4 Results

This section shows the results of the recipe

analysis. Subsection 4.1 reports energy dis-

tributions and subsection 4.2 shows the nutri-

tional content of the recipes at the food culture

level. Subsection 4.3 analyses the ingredients

and ingredient pairings in each food culture in-

dividually.

4.1 Energy distributions

In the world of food, the unit of energy is

known as kilocalorie (kcal) and defined as the

amount of energy needed to raise 1 kg of wa-

ter from 15 to 16◦C (Buchholz and Schoeller,

2004). The energy that is available to the

body from consuming food is the metabolis-

able energy, that is the energy liberated from

the combustion of food and not the gross en-

ergy, that is the energy available to the body

from consumption of that food (Buchholz and

Schoeller, 2004). Some food items that are

ingested are not digested, and energy is thus

not metabolised but excreted with the fae-
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 Data source: Own graph. Data comes from BBCGF.

Figure 2: Calorie distributions

ces. Metabolisable energy is much more dif-

ficult to determine than gross energy.13 Be-

cause of this difficulty, nutritional labels on

food items approximate the true values for

the purpose of consumer information (Livesey,

2001). The energy measure in this study is the

metabolisable energy, and the focus in this sec-

tion is therefore more on relative, that is cross-

cultural, as opposed to absolute statements.

Figure 2 shows metabolisable energy box-

plots for the four food cultures. The figure

shows that the metabolisable energy distribu-

tions are different across the food cultures. The

mean is shown in the black square, while the

median is reported in the white square. Red

circles are outliers.14 They are not excluded

from the analysis because they do not skew

the mean far away from the median. An aver-

age (median) Anglo-saxon recipe features with

497 (472) kilocalories per serving 1.4 (1.4)

times more calories than recipes in the Asian

food culture with 364 (331) kilocalories per

serving. An average (median) recipe in the

Mediterranean food culture is with 458 (437)

calories per serving 1.2 (1.1) times slightly

more energy-loaded compared to an average

(median) recipe in the Oriental Mediterranean

food culture with 393 (384) calories per serv-

ing. Just one serving of an average recipe in

the Anglo-saxon food culture features 22.0%

of the daily energy recommendation, while it

is 20.3% in the Mediterranean, 17.4% in the

Oriental mediterranean and 16.1% in the Asian

food cultures.15

The Wilcoxon Rank Sum Test confirms at

the 5% significance level that the Anglo-saxon

energy distribution lies statistically higher than

the Asian (p-value = 3.112e-6) and the Orien-

tal mediterranean (p-value = 0.002) but fails

to reject H0 of equal distributions for Mediter-

13Gross energy can be relatively easily measured with a bomb calorimeter.
14Outliers are defined as observations that lie below q25-k(q75-q25) or above q75+k(q75-q25) with k=1.5.
15These numbers are calculated as (∅kcal/2250)×100, while the denominator is an average of

the female and male daily energy requirement from the National Health Service (NHS). Avail-
able under: https://www.nhs.uk/common-health-questions/food-and-diet/
what-should-my-daily-intake-of-calories-be/.
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ranean recipes (p-value = 0.393). Similarly,

the Mediterranean energy distribution lies sta-

tistically higher than the Asian (p-value =

1.769e-5), but not higher than the Oriental

mediterranean (p-value = 0.014). Figure 2

also shows that the box, which is the 25th to

the 75th percentile, lies considerably higher

for recipes in the Anglo-saxon and Mediter-

ranean food cultures compared to the Oriental

mediterranean and Asian food cultures.

4.2 Nutrition characteristics

Figure 3 shows the nutrition characteristics of

the four food cultures. Panel A reports absolute

mean values of the main macronutrients, while

Panel B displays percentage differences from

the WHO intake goals.

Panel A reports higher nutritional values

in darker colors. Carbohydrates constitute the

most significant class of macronutrients in all

food cultures. It’s content ranges on average

between 29.4 grams per serving in the Oriental

mediterranean to 38.8 grams per serving in the

Anglo-saxon food culture. However, the share

of sugars from carbs, that is simple carbohy-

drates,16 is with 43.8%17 considerably higher

in the Anglo-saxon food culture compared to

the others. The Oriental Mediterranean food

culture features a share of sugars from carbs

of 38.4%, the Mediterranean 27.3%, and the

Asian 27.8%. Recipes from the Anglo-saxon

food culture consist in absolute terms on aver-

age of 1.7 times more sugars per serving com-

pared to the other three food cultures.18 As

for carbohydrates, the pattern looks similar for

fat. The Anglo-saxon food culture uses with

27.2 grams 1.3 times more fat than the Mediter-

ranean (24.5 grams), Oriental mediterranean

(20.6), and Asian (15.1) food cultures. Of these

fats, the recipes in the Anglo-saxon food cul-

ture show the highest share of saturated fats

(40.8%). The share of saturated fats is lower

in the recipes from the Mediterranean food cul-

tures (37.9% and 31.5%, respectively) and with

27.1% the lowest in Asian recipes. The aver-

age protein amount is similar in all four food

cultures and fluctuates minimally around 24.3

grams per recipe.19

Panel B shows the percentage point dif-

ference of energy derived from each energy-

supplying macronutrient in relation to the in-

take goal from the WHO.20 I calculate therefore

the energy derived from protein, carbs, sugar,

fat and saturated fat as shown in Appendix

A and subtract this percentage from the mid-

point of WHO’s intake goal interval. There-

fore, a positive number is below the goal (blue),

while a negative number (red) exceeds the tar-

get. Similar to Trattner et al. (2017) Panel B

reports unbalanced and thus unhealthy recipes.

The panel shows that all food cultures derive

too much energy from protein and fat, yet the

16Simple carbohydrates include lactose (milk sugar), sucrose (table sugar) and fructose (fruit sugar) and are rapidly
broken down and used as energy by the body. They can be naturally present or added to the recipe.

17The calculation looks as follows: (17.0/38.8) × 100 = 43.8%.
18This is calculated in comparison to the three other food cultures, i.e. 17.0/[(9.0 + 9.4 + 11.3)/3] = 1.7.
19This is the average of the four food cultures: (24.4 + 25.2 + 22.7 + 24.8)/4 = 24.3.
20Available on page 56 from the World Health Organization (2003) or https://www.who.int/
dietphysicalactivity/publications/trs916/en/gsfao_overall.pdf?ua=1.
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Figure 3: Nutrition characteristics

degree varies among the food cultures. The

Asian food culture depicts the largest discrep-

ancy in terms of energy from protein, while

the Anglo-saxon food culture lies the furthest

away from WHO’s goal for fat. In fact, the

two categories show an inverse relationship.

The Asian food culture meets WHO’s target

for saturated fat. The Anglo-saxon, Mediter-

ranean, and Oriental mediterranean food cul-

tures miss the target by 10.1, 8.3, and 4.9

percentage points, respectively. Sugar is the

most accurate energy-supplying macronutrient.

While the Mediterranean (1.8) and Asian food

(0.1) cultures are below the threshold, the Ori-

ental mediterranean (-1.5) and Anglo-saxon (-

3.7) food cultures miss it marginally.

The WHO calculates the energy goal from

carbohydrates as the residual "[...] after tak-

ing into account that consumed as protein and

fat" (World Health Organization, 2003, p. 56).

Because the food cultures report too much en-

ergy stemming from protein and fat, the energy

that comes from carbohydrates must lie below

the threshold. Panel B shows that all food

cultures derive too little energy from carbohy-

drates. The Anglo-saxon and both Mediter-

ranean food cultures offset this lack of energy

with energy from fat, while the Asian food cul-

ture derives a large share of energy from pro-

tein.

4.3 Ingredient networks

The following sections show ingredient net-

works of the four food cultures. The networks

show the 300 most frequent ingredient pairings

of the respective food cultures. I report the rel-

ative ingredient frequencies in parentheses as

defined in subsection 2.2 and divide the range

of these ingredient frequencies into six inter-

vals. The node size represents the interval in

which they fall. The first interval is represented

with the smallest node, while the sixth inter-

val is shown with the largest node. Ingredients

that are above the interval median are shown

in bold capital letters. They are identified as

the most important food culture specific ingre-

dients. The larger and darker the edge between

two nodes, the more often these two ingredi-
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Data source: Own graph. Data comes from BBCGF.

Figure 4: Anglo-saxon ingredients

ents jointly occur in the recipes of the respec-

tive food culture.

4.3.1 Anglo-saxon food culture

Figure 4 reports ingredient frequencies and in-

gredient pairings in recipes from the Anglo-

saxon food culture. Sugar is with 6% the most

frequently used ingredient, followed by flour

(4.9%) and butter (4.3%). Apparent from Fig-

ure 4 is also the large joint occurrence of sugar,

flour, and butter in the recipes.

The main meat is chicken with 1.8%, fol-

lowed by bacon with 1.4%. Red meat is with

4.3% dominant to white meat with 1.8%. Fish-

based ingredients are not present. Condiments

are numerously present but at low frequen-

cies. The main condiments are garlic cloves

(2.7%), paprika (1.6%), and thyme (1.4%).

The most important ingredients of the fruits

and vegetables category are onions (3.7%), car-

rots (1.2%), and potatoes (1.2%). Milk is the

dominant dairy product (2.4%), followed by

cream (1.7%). Cheddar, a typical Anglo-saxon

cheese, dominates with 0.5% generic cheese

with 0.4%.

Hot-dogs (0.3%), burgers (0.3%), mayon-

naise (1%), tomato ketchup (0.4%), and bar-

becue sauce (0.3%) are ingredients that are all

pre-processed and strongly associated with the

Anglo-saxon fast-food culture. 9.5% of the in-
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Data source: Own graph. Data comes from BBCGF.

Figure 5: Mediterranean ingredients

gredients are fats and oils, of which 4.3% are

from butter.

4.3.2 Mediterranean food culture

Figure 5 reports the ingredient network for the

Mediterranean food culture. Unsurprisingly,

olive oil is with 6.3% the most frequently used

ingredient, followed by garlic cloves (5.4%),

tomatoes (4.3%), and onions (3.7%). Other fre-

quently used ingredients are sugar (2.9%), but-

ter (2.9%), and parsley (2.7%). In the Mediter-

ranean food culture, olive oil is the key ingredi-

ent. It is combined with garlic cloves, onions,

tomatoes, and parsley. The butter-flour-sugar

triplet that is very pronounced in the Anglo-

saxon food culture is also visible, although at

a much lower frequency.

Wine (1.9% of which 0.3% from Marsala)

is frequently used as an ingredient and many

cheese products are present in the dairy section

(Ricotta (0.4%), Parmesan (2%), Mozzarella

(0.4%), Mascarpone (0.3%), Gruyère (0.4%)

and Feta (1.2%)).

Lamb (1.3%) is the most frequently used

meat, followed by chicken (1%). Prawns

(0.3%) appear, and there is the mentioning of

fish stock (0.2%) as a condiment, although both

at low frequencies. Thyme (1.9%), oregano

(1%), rosemary (1%), bay leaves (1.2%), and

saffron (0.2%) are traditional Mediterranean
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Figure 6: Oriental mediterranean ingredients

spices. Olives (1.5%) and potatoes (1.5%) also

appear as important fruits and vegetables. Red

meat (3%) is dominant to white meat or fish

(1.3%). 9.8% of the ingredients are fats and

oils, of which olive oil is the most frequently

used. Plant-based oils and fats are dominant

(6.9%) to animal fat (2.9%).

4.3.3 Oriental mediterranean food culture

Figure 6 reports the ingredients in the recipes

of the Oriental mediterranean food culture.

Again, olive oil is with 7.1% the dominant in-

gredient, followed by garlic gloves (5.0%) and

onions (5.1%). Condiments are dominant in-

gredients in the Oriental mediterranean food

culture, such as coriander (4.7%), cinnamon

(3.1%), and cumin (3.5%). Similar to the

Mediterranean food culture, olive oil builds the

basis in the Oriental mediterranean food cul-

ture, and it is paired with lots of condiments

and onions. In general, the Mediterranean

and Oriental mediterranean food cultures de-

pict similar ingredient pairing patterns. How-

ever, the butter-flour-sugar triplet is barely no-

ticeable.

Honey (2.2%) is the primary sweetener,

followed by sugar (1.9%). Pomegranate mo-

lasses (0.4%) is strongly tied to Middle East-

ern and North African culinary culture. Cous-

cous (1.7%) is the main cereal, pitta bread (1%)

15



●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●
●
●
●
●
●

Node color categories

01) Beverages
02) Cereals
03) Condiments
04) Eggs and egg products
05) Fats and oils
06) Meat and fish
07) Fruits and vegetables
08) Sweeteners B

as
il 

(0
.5

%
)

B
ea

ns
pr

ou
t (

0.
9%

)

Beef (0
.5%)

C
ar

ro
t (

1.
2%

)

CHIC
KEN (2

.3%
)

C
hi

ck
en

 s
to

ck
 (

0.
8%

)

C
H

IL
LI

 (
4.

5%
)

C
hi

lli
 s

au
ce

 (
0.

7%
)

Coconut milk (0.6%)

C
O

R
IA

N
D

E
R

 (2.7%
)

Cornflour (0
.9%)

C
uc

um
be

r 
(1

.5
%

)

Egg (1.4%)

F
ish sauce (1.9%

)

F
ivespice pow

der (0.7%
)

Flour (0
.6%)

G
A

R
LIC

 C
LO

V
E

 (3.8%
)

G
IN

G
ER

 (4.1%
)

Groundnut oil (0.8%)

Honey (0.6%)

Ja
sm

ine
 ri

ce
 (0

.3%
)

Juice (0.5%)

Le
m

on
gr

as
s 

(0
.8

%
)

Lim
e (1%

)

Lime juice (1.2%)

M
int (0.9%

)

M
irin (1%

)

O
nion (1.5%

)

O
yster sauce (0.6%

)

P
ak choi (0.5%

)

Peanut (0.8%
)

Pepper (1.3%
)

Peppercorn (0.5%)

Po
rk

 (0
.8

%
)

Pr
aw

n 
(1

.4
%

)

Rice
 (0

.8
%

)

R
ic

e 
no

od
le

 (1
.4

%
)

Rice vinegar (0.7%)

Rice wine (0.7%)

Rice wine vinegar (0.8%)
Saké (0.3%)

S
al

m
on

 (0
.6

%
)

Sesame oil (1.5%)

Sesam
e seed (1.3%

)

SOY SAUCE (5.5%)

SPRING ONION (4.3%
)

Star anise (0.5%)

SUGAR (4.1%)

VEGETABLE OIL (2.5%)

Curry paste (0.7%)

Lime zest (0.5%
)

Sunflower oil (1
.6%)

Shallot (0.5%)

Olive
 oil (0

.6%)

Palm sugar (0.3%)

Tomato purée (0.4%)

Water chestnut (0.3%)

S
us

hi
 ri

ce
 (0

.6
%

)

Data source: Own graph. Data comes from BBCGF.

Figure 7: Asian ingredients

the main bakery ware, and lamb (2.9%) the

main meat. Apparent from Figure 6 is also

the unimportance of dairy products. Although

yoghurt is with 2.4% quite frequently used,

it is together with feta (1%) the only dairy

product. Saffron (0.8%), ras-el-hanout (1%),

and harissa (1.4%) are typical Oriental mediter-

ranean condiments. 8.1% of the ingredients are

fats and oils, of which olive oil is the most fre-

quently used.

4.3.4 Asian food culture

Figure 7 shows the ingredients in recipes from

the Asian food culture. The most frequently

used ingredients are soya sauce with 5.5%,

chillies with 4.5%, and spring onions with

4.3%. The figure shows that condiments are the

dominant ingredients in the Asian food culture.

Other important condiments are ginger (4.1%),

garlic gloves (3.8% ), and coriander (2.7%).

Next to the dominant presence of soya sauce

are other sauces such as oyster sauce (0.6%),

fish sauce (1.9%), and chilli sauce (0.7%) as

condiments. White meat or fish (4.3%) dom-

inate the little use of red meat (1.3%). The

main sweetener is sugar with 4.1%, followed

by honey with 0.6%. Remarkable is the pairing

of sugar with soya sauce, spring onions, veg-

etable oil, ginger, garlic cloves, fish sauce, and

chillies.
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Fats and oils are diverse but little used. 7%

of the ingredients are fats and oils, of which

vegetable oil (2.5%) is the most frequently used

oil. Sunflower oil (1.6%), sesame oil (1.5%),

and groundnut oil (0.8%) are other used fats

and oils. Olive oil is with 0.6% present but

rarely used. The use of water chestnut (0.3%)

and lime (lime juice (1.2%), lime zest (0.5%),

and lime (1%)) is strongly associated with the

Asian food culture since both foods are na-

tive to Asia. Figure 6 also shows the ab-

sence of dairy products and bakery wares. But-

ter is not used as fat. A potential dairy sub-

stitute is coconut milk (0.6%), although used

at little frequency. Rice-based ingredients are

markedly present in many categories. Rice

noodles (1.4%), rice (0.8%), sushi rice (0.6%)

and jasmine rice (0.3%) dominate flour (0.6%)

and cornflour (0.9%) as cereals. Rice wine

(0.7%) and saké (0.3%) appear as beverages.

Rice wine vinegar (0.8%), rice vinegar (0.7%),

and mirin (1%) are used as condiments.

5 Discussion

The previous section has shown that the recipes

of the four food cultures differ in terms of nu-

tritional content as well as in the use and pair-

ing of their ingredients. The underlying food

culture’s geography, history, and philosophy

are visible. In terms of healthiness it matters

whether sugar is combined with flour and but-

ter, or olive oil is combined with garlic gloves,

onions and tomatoes or whether soya sauce is

paired with spring onions and Asian spices.

The dominant prevalence of sugar, for in-

stance, is not surprising in the Anglo-saxon

food culture. Mintz (1986) argues that sugar

was the fuel for the industrial revolution. While

at first considered a pricy luxury good that was

consumed only among the nobility, slave trade

to the Atlantic Islands enabled production to in-

crease markedly, and prices to drop sharply. By

the mid-eighteenth century, the cheap calories

reached Britain’s working classes and changed

their diets and lifestyles. The annual sugar con-

sumption per capita rose in Britain by a fac-

tor of 22.5 in just 196 years.21 Some hun-

dred years later, in the America of the 1860s,

Beecher and Beecher Stowe (1869, p. 133)

noted that "the unhealthiest foods are those re-

sulting from poor cooking, such as heavy, sour

bread, sweets, pastry and other dishes based on

cooked mixtures of flour and fats. The fewer

the mixtures in the kitchen, the healthier the

food." Figures 3 and 4 precisely depict this un-

healthiness in contemporaneous home-cooked

Anglo-saxon recipes. The fuel of the indus-

trial revolution is still present in today’s Anglo-

saxon recipes.

The Anglo-saxon recipes feature, on aver-

age, the highest absolute carbohydrate, sugar,

fat and saturated fat levels and are furthest

away from WHO’s energy intake goals of these

energy-supplying macronutrients. In addition,

the home-cooked Anglo-saxon recipes show

a considerable amount of ingredients that are

processed and associated with the fast-food

culture. Fast food is known to be high in satu-

21Consumption rose from 4 pounds in 1704 to 90 pounds in 1900 (Mintz, 1986).
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rated fats (Paeratakul et al., 2003). The Amer-

ican Heart Association (2015) recommends

about 13 grams of saturated fat per day. On av-

erage, the Anglo-saxon recipes consist of 11.1

grams of saturated fats per serving. This high

value of saturated fats nearly meets the daily

recommendation of the AHA in just one serv-

ing (85.3% of the daily recommendation). But-

ter and dairy in general, as well as animal fats

from red meat, are high in saturated fatty acids.

Fat is the biggest calorie contributor in the

recipes (c.f. Appendix A), and the recipes of

the Anglo-saxon food culture are consequently

the most energy-dense.

The Mediterranean food culture that is

known for its beneficial health effects displays

this partly in the used ingredients. Bach-Faig

et al. (2011, p. 2274) state that the Mediter-

ranean diet is "[...] rich in plant foods (cereals,

fruits, vegetables, legumes, tree nuts, seeds and

olives), with olive oil as the principal source

of added fat, along with high to moderate in-

takes of fish and seafood, moderate consump-

tion of eggs, poultry and dairy products (cheese

and yoghurt), low consumption of red meat

and a moderate intake of alcohol (mainly wine

during meals)." Many condiments that require

hot and dry Mediterranean summer climate are

used (thyme, rosemary, saffron, oregano, etc.).

In line with Buzina et al. (1991), plant-based

oils and fats are dominant to animal fat. Olive

oil is the main fat. It is mainly composed of

monounsaturated fatty acids (particularly oleic

acid), which may reduce the risk of coronary

heart disease. However, unlike stated by Bach-

Faig et al. (2011), Figure 5 shows that red meat

is dominant to white meat or fish. Recipes are

energy-dense and high in fat, particularly satu-

rated fats. Both the Anglo-saxon and Mediter-

ranean food cultures make extensive use of

dairy products.

The Oriental mediterranean food culture

depicts similarities with the Mediterranean

food culture. However, unlike in the Mediter-

ranean food culture, Figure 6 depicts the ab-

sence of’ haram’ food items in the Oriental

mediterranean kitchen, such as pork meat or

alcohol. Wine vinegar is present at a low fre-

quency whose degree of ’unlawfulness’ is de-

bated because of the alcoholic origin (wine) of

the nonalcoholic end product (vinegar). Al-

bala (2011) notes that the Moroccan cuisine

is known for the use of many spices, partic-

ularly coriander and ras-el-hanout, which are

both found in the recipes.

The Asian food culture that strongly asso-

ciates food with medicine depicts the healthi-

est, that is the least energy-dense and the most

nutritionally balanced recipes according to the

WHO, out of the four food cultures under in-

vestigation. White meat and fish dominate red

meat. Fats and oils are plant-based. Dairy

products are not used. The Asian food cul-

ture depicts a relatively high use of table sugar

as sweetener, which has a longstanding his-

tory as a culinary and medical commodity in

East Asia. At the same time, the intake of

foods high in added sugar has markedly in-

creased throughout Asia since the 1990s (Zhai

et al., 2013). Western fast-food chains started

to multiply, and the consumption of such West-

ern foods in the public sphere has since then
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been associated with social status and reward.

In China, for example, "[...] when a child

has good school performance, parents may take

them to a western fast food restaurant as a re-

ward" (Ma, 2015, p. 197). Figure 7 shows

no signs of such a ’westernisation’ in the pri-

vate sphere. Yet, since taste is learnt, mov-

ing towards a Western diet in the private sphere

would be an unfavorable development.

There are global ingredients such as sugar,

chillies, chicken and chicken stock, flour, car-

rots, eggs, garlic cloves, olive oil, onions, and

tomato purée that appear in every food culture.

Yet, despite the global foodways today, the in-

gredient networks also reveal that the majority

of the used ingredients are food culture spe-

cific.22 Home-cooking is probably the most

powerful expression of the identification with

a food culture. Particularly people in the dias-

pora identify themselves through ’cooking as at

home’ with their origins as displayed by Bey-

ers (2008) for Italian immigrants in Belgium

and by Law (2001) for Filipino women in Hong

Kong. While changes in food cultures hap-

pen more easily in the public sphere by estab-

lishing immigrant restaurants, changing home-

cooking behaviour and thus changing the pri-

vate sphere of a food culture seems to be a pro-

tracted process which has led to relatively sta-

ble conditions in the area of home-cooking.

Therefore, I argue that some food cultures

are more prone to an obesogenic environment

than others because of the used ingredients in

the most elementary peculiarity of a food cul-

ture: home-cooking.

6 Conclusion

The paper has shown that home-cooked recipes

from BBCGF make use of ingredients that are

tied to the underlying food culture. Under the

assumption that the majority of people in a

food culture cook ’local’ recipes, it can be ar-

gued that the likelihood of obesity is higher

in some, while not in other food cultures due

to different energy and nutrition profiles of

the recipes. More concretely, this means that

the Anglo-saxon food culture with the high-

est calorie, carbohydrate, sugar, fat, and satu-

rated fat levels is more prone to a higher share

of obese people even if hypothetically all peo-

ple would engage in home-cooking. The like-

lihood of obesity is lower in the Mediterranean

and Oriental mediterranean and the lowest in

the Asian food culture. Home-cooking is there-

fore part of the obesogenic environment, and

the food culture endemic characteristics need

to be considered when pushing home-cooking

as an answer to the obesity pandemic. The un-

derlying food culture may act as a point of de-

parture for a healthy home-cooking.

The world is witnessing shifts that will be

impacting food cultures and, therefore, home-

cooking in the future (Barilla Center for Food

and Nutrition, 2012). Demographic changes

(such as the aging of populations in the West,

growing populations in developing countries,

increasing numbers of single-member nuclear

22Exception are maybe the use of tomato purée and olive oil in the Asian food culture. However, olive oil is because
of its beneficial health effects rapidly transforming into a global commodity.
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families or migration), new geopolitical bal-

ances (such as movement of political and cul-

tural power from West to East or the devel-

opment of mega-cities) and technological ad-

vancements in genetics, robotics, information

processing and nanotechnology are changing

the society and the landscape of food produc-

tion and consumption. Questions as to what

extent these shifts affect food cultures and their

embedded home-cooking practices are vital to

future research.
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Appendices

A Deriving energy from macronutrients

In nutrition studies, the prominent Atwater general factors have been widely used to calculate

metabolisable energy in diets. The factors state that the human body receives out of 1 gram protein,

fat or carbohydrates 4, 9 or 4 kilocalories of metabolisable energy, respectively (Buchholz and

Schoeller, 2004). I therefore multiply in Table A1 the amount of protein, fat, and carbohydrates

with their respective Atwater general factor to receive the metabolisable energy per macronutrient

and put them in relation with the energy intensity of the recipe. The Test column is the sum of the

shares and confirms the approach.

Food culture ∅ Calories ∅ Protein ∅ Carbs ∅ Fat % of protein % of carbs % of fat Test

Anglo-saxon 497 24 39 27 20 31 49 100
Mediterranean 458 25 34 24 22 30 48 100
Oriental mediterranean 393 23 29 21 23 30 47 100
Asian 364 25 32 15 27 36 37 100

Table A1: Energy percentage per macronutrient
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