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Introduction - 1

Access to food determines the development of human societies and shapes dietary models
(dietary quantities and patterns)

3 stages (Grigg, 1995 ; Popkin, 2006):

Subsistence economy
Dietary transition: quantitative growth in consumption of traditional foods
Nutritional transition: radical change in dietary structure

calorie saturation
more expensive foods such as meat, fruit and vegetables

World Meat consumption:  23.1 kg /cap/year in 1961 - 42.20 kg /cap/year in 2011.

Average levels of animal-based protein (ABP) consumption exceed needs in most developed
countries.
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Introduction - 2
Some evidences of convergence in dietary models (/1 in ABP consumption)

High-income countries (Blandford, 1984; Gil, Gracia, & Perez y Perez, 1995; Herrmann & Réder, 1995)
Intermediate incomes (Regmi, Takeshima, & Unnevehr, 2008)

Emerging countries (Delgado, 2003; Speedy, 2003).

Will emerging countries reach the same ABP consumption levels as developed countries?

Inflection point = income level beyond which ABP consumption falls off (Kuznets,1955).

calorie saturation
more expensive foods such as meat, fruit and vegetables

Potential consequences may be incentives to change dietary practices:
Changes to nutritional recommendations (Reynolds et al., 2014)

Changes in consumers’ behaviour: ‘meatless days’ / portion size (Dagevos & Voordouw, 2013; de Boer,
Schosler, & Aiking, 2014).

Search for new sources of both plant and animal protein (Boland et al., 2013; Verbeke et al., 2014).
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Introduction - 3

Sustainability: Science, Practice, & Policy

http:/ /sspp.proquest.com g 150 countries for the period 1980-2009
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Objectives

+*»» To revisit the increase in ABP consumption in conjunction with the growth in
income in emerging or developing countries.

*»» Detailed analysis for the period 1961-2011:

= World total protein and ABP consumption at the end of the period to identify the main
trends.

= Analysis of the evolution of ABP and meat-based protein (MBP) for the entire period.
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Material & methods - 1

FAO food balance sheets for the period currently available (1961-2011)

National per capita supply at a retail level :

(national production + import + stocks)

(exports + feed + non-food usage + usage input for food + wastage + closing stocks).
Per capita availability is calculated by dividing total availability by the country’s population size
Relevance:

Supply # Consumption

Times series, useful for measuring changes and for highlighting differences between countries or
geographical regions
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Material & methods - 2

Calories (/cap/day) Annual per capita Gross Domestic Product
(GDP)
Protein intake (/cap/day) Income group

Proportions of plant and animal protein intake Population

Proportions of animal protein types Urbanization rate (2005-2011)
Meat (including offals)

Milk products
Fish and Seafood products

Others (mainly eggs)
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Material & methods - 3

183 countries (155 with full data for the period 1961-2011)

3 steps:
Analysis by WB income group
Average of the latest three years available (2009-2011 = 2011)

Simple regressions between one chosen indicator and per capita GDP (in natural log form)
Adjusted R-squared (R2) recorded

Change in calorie and protein intake (with plant/animal subgroups)
Between 1961-1963 (1961) and 2009-2011 (2011) / 155 countries (full data)

Simple regression with per capita GDP (in natural log form)

Analysis of Animal-Based-Protein (ABP) and meat protein intakes for a group of six countries
Between 1961-1963 (1961) and 2009-2011 (2011).
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Results: Analysis by income group (2009-2011 = 2011)

Table 1: Calorie and protein intake by income level
oo | on | v | v | sanronoc | van o0 | vors
28 40 46 30 18 162

Population (billions) 0.69 2.31 2.25 0.06 0.99 6.88

Gross Domestic Product (USD) 566 2 025 6 685 26 919 41 190 9430
Urbanization (% population) 30.1 45.4 61.5 68.7 77.8 52.0

Total calories (kcal/pers/d) 2287 2 597 2 896 2987 3363 2 847

Protein (g/pers/d) 58 69 82 94 104 80

Animal protein (% total calories) 2.2 3.7 5.2 7.4 7.4 4.4
Animal protein (% total protein) 21.9 34.6 45.4 58.5 59.5 39.4

Meat protein (g/pers/d) 6 12 19 30 30 15
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Results: Changes in protein consumption 1961-2011

The proportion of protein in the calorie intake is stable between the two extremes of
the period:

1961: 10.7% (min=6.1, max=16.1)
2011: 11.2% (min=6.6, max=15.7).

This proportion is weakly correlated with per capita GDP, even if it rose slightly over the
period (R2=0.12 in 1961 versus 0.35 in 2011).

The share of plant protein in calorie intake falls (from 6.9% to 6.3%) to be replaced by
Animal-Based Protein (ABP) intake (which rises from 3.8% to 4.9%):

Plant protein : weak negative correlation with GDP (R2=0.44 in 1961 versus 0.49 in 2011)
ABP : positive correlation with GDP (R2=0.5 in 1961 and 0.62 in 2011)
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Results: Changes in protein consumption 1961-2011
Protein intake
_@
Total protein protein (g/pers/day) +31
I
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+Total protein intake levels remain highly variable depending on the countries and positively
correlated with per capita GDP.
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Consumption of meat protein rose worldwide from 9 to 15 g per person per day between 1961
and 2011

Trend is observed in all geographical zones defined by the FAO:

Strongest rises in absolute value (> 15 g/person/d) for Polynesia, Southern Europe and Eastern Asia

Intake levels remain very different:
for geographical zones (2011):

Min=2.9 g/person/day for Southern Asia
Max=39.9 g/person/day for Oceania

between countries, with few major trends for protein from meat consumption:

Positive correlation with annual per capita GDP
Positive correlation with urbanization (R2=0.40)
Level in 1961 is a poor predictor of meat consumption in 2011 (R2=0.05)
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Although variations in meat protein consumption are closely related to increases in
GDP, the effects are not of the same magnitude for all countries.

This situation can be explained by:
very different initial intake levels,
differentiated progression during the study period,

the relative place of meat in protein intake in each of these countries.

lllustration for 6 countries : Argentina, Brazil, China, India, Japan, Spain
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Changes in Animal Based Protein (and meat) consumption in six countries

| argentina) Brail | China | India | Japan | Spain _
Animal protein (g/pers/day)
1961 65.9 18.0 4.2 6.1 26.1 28.1
2011 49.0 48.7 65.8
Major animal protein source”
(% of total animal proteins)
1961

Overall variation of annual per capita

*: M=Meat ; Mi=Milk ; F=Fish & Seafood products
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Changes meat protein consumption and variation in per capitaincome

| wgentina | Brazil | China | india | Japan | Spain_
42.3 30.2

Overall variation of annual per capita 10.5 10.4 a4.7 12.8
GDP (Current USS$1,000)

Share of the overall annual per capita

GDP variation (%)

P1’ 11.8 14.2 2.2 9.0 17.3 13.0

57.8 18.6 6.9 11.0 73.2 30.7
30.4 67.2 90.1 80.0 9.5 56.3
2.3 3.2 2.3 -.1 6.7 14.8
-9.6 8.6 7.4 2 5.0 11.1
-.3 9.8 8.6 0 1.5 -2.5

23.3

-7.6 21.6 18.3 13.2
*: P1: 1961-1977 P2: 1977-1993 P3: 1993-2011 Overall: 1961-2011




Variation in meat and fish protein consumption
(countries > 10 million inh. in 2011)
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Discussion: Dynamics of ABP consumption and income

In 2011, the share of calories provided by ABP varied by a ratio of about 1 to 3 between the
lowest and the highest-income countries.

We confirm a close correlation (R2=0.91) between the calorie intake and annual per capita GDP
(Gerbens-Leenes et al., 2010 ; Popp, Lotze-Campen, & Bodirsky, 2010).

ABP intake has risen per person per day worldwide but the situation observed in 2011 also
reveals large variations in intake between high- and low-income countries:

ABP = 21.9% of total protein intake in the low-income (vs 60% in the high-income)
Meat protein = 6g/person/day vs 30g/person/day
Meat proteins are the major contributors worldwide to the increase in ABP.

The growth in meat protein consumption has not occurred to the detriment of other protein sources
(such as fish) but contributes to a rise in overall ABP consumption.

We confirm the positive correlation between meat protein consumption and per capita income
(Kearney, 2010) and rate of urbanization.
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Discussion: Dynamics of ABP consumption and country

Approaches by large geographical region or by income group are relevant to identify the main
trends in dietary patterns.

Nevertheless, they must be supplemented by studies at finer geographical levels.

Cultural and religious factors are important to explain differences in dietary patterns (Grigg,
1995).

Ex: meat protein consumption in Asia (Nam et al., 2010)
Catholic vs Protestant countries in Europe (de Boer et al., 2006)

Ethnic groups in USA (Wang et al., 2010 ; Daniel et al., 2011).
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Conclusion

In the space of a few decades, dietary structure of many emerging and developing countries
has changed radically.

Changes have occurred at a far faster rate than in developed countries in the twentieth century.

The increase in animal protein consumption is a marker of the nutritional transition.

It is largely related to growing consumption of meat protein.

The trend is expected to continue for the next ten years at an average rate of 1.6% per year:
Essentially in developing countries (OECD-FAO, 2014)

Increase of per capita income, continuing urbanisation and demographic growth (OECD-FAQ, 2014 ;
Msangi & Rosengrant, 2011)

Changes in dietary offer, distribution circuits and development of international trade.
‘Westernisation’ of diet takes various forms that affect the dissemination of the model.

The prospect of generalisation of ABP consumption raises the question of its sustainability and
invites us to explore the influence of new determinants of dietary behaviour.
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Thank you for your attention
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