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Population and output growth projected at a higher rate in 
emerging economies than in advanced countries in the next 
two decades will reduce the income gap between the global rich 
and the global poor. As purchasing power increases, households 
are expected to spend proportionately less on food and more 
on transportation. This shift in spending patterns will increase 
pressures on infrastructure, especially in emerging economies, 
and aggravate global climate change. Governments will have to 
respond to these challenges in a fiscally sustainable and environ-
mentally responsible way. 

Global consumption patterns reflect the sum of the choices 
made by individuals worldwide on what to buy, subject to 
the constraints imposed by their incomes. To forecast global 

consumption patterns over the next 20 years—and to draw 
implications for policies by governments and international 
bodies—it is helpful to project global income distribution at the 
individual level and to estimate how rising incomes will affect 
consumption choices. 

This Policy Brief estimates the empirical association between 
individual consumption and the share of spending on each of 
the seven categories of goods and services (food and beverages, 
transportation, clothing and apparel, housing and equipment, 
education, health, and other) based on household surveys for a 
wide range of low-income, emerging, and advanced economies. 
It then combines these estimates with projections of individual-
level total consumption to project consumption globally for 
each category. This study is the first to project worldwide 

consumption and an exhaustive set of its broad components 
for the next 20 years by grounding such projections in micro-
economic estimates of how spending patterns change as total 
consumption rises.

The estimates reveal that as individuals attain higher 
consumption levels, the share of transportation in their 
consumption baskets increases—initially at an accelerating 
pace, later at a slower pace, as satiation sets in—and the share 
of food declines. The share of spending on other categories does 
not display a clear relationship with total consumption. At the 
global level, spending on transportation goods and services will 
increase by 124  percent between 2015 and 2035, compared 
with 107 percent for total consumption—a modest difference 
because much of today’s transportation spending occurs in 
advanced economies, where spending is projected to grow rela-
tively slowly in the next two decades. The gap will be far larger 
in emerging economies. Growth of transportation spending 
will be especially strong in emerging Asia—including China 

A s purchasing power increases worldwide, 

people will…reduce the share of  food 

and increase the share of  transpor tation 

in their  overall  expenditures.
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and India—and Sub-Saharan Africa, where large segments of 
the population are on the cusp of being able to aff ord cars and 
air travel for the fi rst time. In China, India, and Sub-Saharan 
Africa, transportation consumption is projected to grow by 
250 percent or more over the next two decades, well in excess 
of total consumption.

Transportation requires more infrastructure and energy 
than other consumption categories. Th e projected rapid growth 
of this sector suggests the need for a major infrastructure push 
in the emerging economies most aff ected. Strategic choices 

need to be made now about what kind of infrastructure should 
be built—subways versus roads for in-city commuting, trains 
versus cars for longer-distance travel, green energy versus coal 
(at least in the absence of “capture and storage”) in power gener-
ation. Such choices will lock in the degree of carbon intensity 
of the emerging economies for many years to come and will 
determine whether the global community is able to keep further 
climate change in check. Now is also the time to consider the 
means by which infrastructure can be sustainably fi nanced (cuts 
in other spending, additional tax revenues, etc.) in countries 
with the greatest needs in this area over the next two decades. 

A D VA N TAG E S  A N D  D I S A D VA N TAG E S  O F  T H E 

M E T H O D O LO G Y  U S E D 

Th e approach in this Policy Brief complements ongoing eff orts 
to project private consumption and the resulting public invest-
ment needs. Earlier projections of transportation (OECD and 
ITF 2015), energy consumption (IEA 2015a), or infrastructure 
requirements (OECD 2012) have generally been obtained 
using a combination of bottom-up and top-down approaches 
or multi-equation models. In several cases these models project 
various transportation modes (road, rail, ship, air, freight, 
passenger), allowing each to have its own elasticity with respect 
to income, and take into account the impact of fuel prices, 
sometimes in a general equilibrium context. For the most 
part, however, these estimates do not use information on the 
distribution of household incomes within individual countries, 
and their elasticities are based on cross-country relationships 
estimated using per capita averages. Moreover, studies usually 
focus on just one or a few expenditure items rather than on all 
consumption and its subcomponents. 

Th is Policy Brief focuses on the consumer demand side. 
It considers consumption and an exhaustive set of its subcom-
ponents using a consistent framework, based on data from 
household surveys. Using household-level information on 
consumption patterns and their composition yields more precise 
estimates, for three reasons. First, the relationship between 
total consumption and the share of consumption allocated to 
a given spending category is estimated more precisely, because 
the number of observations available from household surveys far 
exceeds the number from cross-country comparisons. Second, 
by construction, country averages contain no information on 
consumption patterns in the tails of the distribution (very low 
and very high incomes). Th ird, nonlinearities in the share of 
consumption allocated to particular types of goods as consump-
tion rises mean that consumption growth of such items depends 
not only on growth in a country’s average per capita consumption 
but also on the within-country distribution across individuals.

Th is brief does not delve into important aspects of this issue, 
which are better captured by other work. For transportation, 
for example, it captures only direct spending by consumers; it 
does not take into account the indirect implications of spending 
on, say, health care or food products for freight transportation. 
It also abstracts from the general equilibrium implications of 
consumer demand on commodity and other prices.

Th e transportation consumption projections reported 
here are toward the high end of the spectrum of projections 
that can be inferred from analyses of related issues. Although 
other studies do not project total transportation expenditure by 
consumers, they project broadly comparable proxies, such as rail 
and road passenger travel and the number of cars. For example, 
the OECD and ITF (2015) estimate that through 2050, road 
and rail passenger travel will grow at an annual rate of 2.3 to 
3.5 percent for the world as a whole and by 3.6 to 5.0 percent 
in non-OECD economies. Th is brief projects an annual average 
growth rate of transportation consumption of 3.7 percent glob-
ally and 5.1 percent for non-OECD economies. 

H O W  R I S I N G  I N D I V I D UA L  I N CO M E S  S H A P E 

CO N S U M P T I O N  C H O I C E S

We estimate the impact of rising individual incomes on 
consumption choices by applying well-established methods to 
underexplored household consumption surveys (box 1). Th e 
share of spending on each category is regressed on the natural 
logarithm of total consumption (in 2011 dollars at purchasing 
power parity), using data from household surveys from several 
countries. 

Th e data for this exercise are drawn from household surveys 
for Albania (2008), Bangladesh (2010), Brazil (2008), Colombia 
(2010), Indonesia (2010), India (2011), Mexico (2010), Malawi 

Growth of  transpor tation spending 

will  be especially  strong in emerging 

A sia—including C hina and India—
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(2010), Pakistan (2010), South Africa (2010), Uganda (2009), 
and Vietnam (2008), all made available through the World 
Bank’s Global Consumption Database; Australia (2010), France 
(2010), Hungary (2012), Mexico (2010), Poland (2010), Russia 
(2013), Slovenia (2010), South Africa (2010), and Taiwan 
(2010), all from the Luxembourg Income Study database; and 
the United States (2013), from the Consumption Expenditure 
Survey conducted by the Bureau of Labor Statistics. Each 
survey covers several thousand individuals.1 Both the Global 
Consumption Database and the Luxembourg Income Study 
seek to ensure the cross-country comparability of the surveys, 
including the defi nition of spending categories. 

For each survey, all households earning incomes per capita 
within a narrowly defi ned range (say, $10,000 to $10,100 in 
2011 international dollars) are grouped together and their 
average consumption in each category is calculated. Each 
of these averages constitutes a data point for estimating the 
relationship between per capita household consumption and 
spending on each category of goods and services. 

To estimate the relationship between individual incomes 
and the share of spending on each category, the fi rst step is to 
plot the data for each country. Consistent with previous studies, 
fi gure 1 confi rms a negative, broadly linear relationship between 
the logarithm of total individual consumption and the share 
of spending on food for most of the total consumption distri-
bution (though imposing a linear relationship would imply a 

1. For Mexico and South Africa, the two surveys yield slightly diff erent shares 
spent on food and transportation at each individual income level, but the 
patterns are similar. 

negative share of spending on food at high incomes).2 Figure 2 
reveals a positive, more clearly nonlinear empirical association 
between individual incomes and the share of spending on trans-
portation: Th e relationship is convex at lower income levels (the 
share of spending rises more steeply as income grows), becoming 
concave at higher income levels (the share of spending rises 
less steeply as satiation sets in). Both of these fi ndings hold in 
most countries analyzed, although for transportation convexity 
prevails in low-income countries and concavity prevails in some 
of the richest economies. Figures for the other categories are not 
included, because they do not display any consistent pattern. 

Th e relationship between total household per capita 
consumption and the share spent on a particular good or 
service category is estimated using functional forms (Gompertz 
or logistic) that allow for the possibility of an S-shape and have 
the potential—if warranted by the data—to have two asymp-
totes, one corresponding to low incomes and the other to high 
income levels.3 For transportation a Gompertz function is esti-
mated, as in several studies of the market for cars.4 For food the 

2. “Food” is used as shorthand for “food and beverages.” More detailed 
estimates (not reported) show that the share of beverages (especially alcohol 
and sugary drinks) in total consumption declines more slowly than the share 
of food. Th e share of meat and fi sh in total consumption also declines more 
slowly than for food generally. 

3. Th e choice between logistic and Gompertz functional forms was based on 
goodness of fi t and consistency with previous analyses on related topics. Both 
functional forms are sigmoid. Th e logistic form is symmetric, the Gompertz 
can be asymmetric. 

4. For example, Dargay, Gately, and Sommer (2007) estimate a Gompertz 
function relating average per capita real incomes and the average number of 
cars in the population for a cross-section of countries. 

Box 1     Refresher on the theory of the consumer: Engel curves

Empirical analysis of the relationship between income and the share of spending on specific consumption categories builds on 
a long tradition in economics. Indeed, textbook theory of the consumer defines goods based on how the quantities consumed 
evolve as an individual’s income increases. Goods with income elasticities below 0 are known as “inferior goods,” goods with 
income elasticities between 0 and 1 are known as necessities, and goods with income elasticities above 1 are known as luxu-
ries. (“Normal goods” encompass both necessities and luxuries.) Income elasticities for some goods may differ depending on the 
income range over which the relationship is estimated: Some goods may behave as necessities within a certain income range 
and as luxuries within a different range (a refrigerator, for example, may be a luxury in poor societies and a necessity in advanced 
economies). 

Using data from Belgian surveys of working class families, Ernst Engel (1857, 1895) showed that household expenditures on 
food rise with income and family size but that food budget shares decrease with income. This relationship, known as Engel’s 
Law, is one of the most robust relationships in economics, having been confirmed in most countries and time periods. The share 
of spending on food is often found to decline linearly with the logarithm of income, although there is evidence of nonlinearity 
at very high and very low incomes. Engel curves for other goods have often been found to be nonlinear (see Lewbel 2006 for 
references). 
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logistic function is preferred to the Gompertz function, because 
it provides slightly better fi t and because the estimated coeffi  -
cients imply that although very-high-income individuals reduce 
their share of food in overall consumption, they continue to 
increase the absolute amount of expenditure on food as incomes 
rise. For all other spending categories, linear relationships are 
assumed for simplicity, given the lack of clear evidence in favor 
of specifi c functional forms.5 

5. Interestingly, the share of health care in total spending bears no clear rela-
tionship to individual incomes, in contrast to the strong positive association 
between the share of health care spending and average GDP per capita docu-
mented in studies based on time-series information from macroeconomic data 
(see, for example, Jones 2015). Th e absence of an empirical association in the 
microeconomic data casts doubt on the notion that health care is a “luxury” 
good, pointing instead to the possibility that an increase in the relative cost of 
health care over time may have been the key factor at play. 

For each spending category, all data points for all coun-
tries in the sample are pooled.6 (Recall that a data point is the 
combination of the average share of transportation in total 
consumption and the logarithm of the level of total consump-
tion for all individuals surveyed in a given country within a 
predetermined total consumption range.) Th e resulting esti-
mated relationships are shown in fi gure 3 for food and fi gure 4 
for transportation. 

Th e estimated Engel curves for both food and transporta-

6. Th e results are similar if each country is allowed to have its own intercept, 
to allow for country-specifi c factors infl uencing average consumption of 
specifi c categories of goods or services (including any remaining diff erences in 
the way the surveys defi ne the categories, despite eff orts to make the surveys 
internationally comparable). In those estimates, all coeffi  cients except the 
intercept (and thus the slope and curvature) are constrained to be the same for 
all countries. 
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Figure 1     Share of income spent on food versus logarithm of per capita total consumption in 
                       selected countries

PPP = purchasing power parity    
Note: Data are from most recent household survey in each country in the sample considered.  “Food” includes both food and beverages.
Sources: Household surveys from the World Bank Global Consumption Database, the Luxembourg Income Study, and the Consumer Expenditure Survey 
(conducted by the US Bureau of Labor Statistics).    
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tion display high goodness of fi t (the adjusted R2 equals 0.95 
for food and 0.86 for transportation). Th e estimated coeffi  cients 
are reported in appendix  A. Consistent with many previous 
studies, the estimated slope for food is negative and linear for 
most income levels. At very high income levels, the relationship 
asymptotes, so that the share of spending on food remains posi-
tive (and the absolute amount of spending on food continues to 
rise as total consumption rises). Interestingly, even at extremely 
low levels of total consumption the share of food does not 
approach 100 percent. Th is fi nding is consistent with work by 
Abhijit Banerjee and Esther Dufl o (2007), who report that the 
share of food in total consumption is 56 to 78 percent among 
extremely poor households (people living on less than $1 a day) 
in a sample of 13 low-income countries. Th ey document a signif-
icant share of spending on items such as festivals (an important 

part of life for people with extremely low incomes) and tobacco. 
For transportation, nonlinearity manifests itself in the form 

of a relatively fl at relationship between the share of transporta-
tion spending and individual total consumption at low levels of 
total consumption, an increasingly steep slope as consumption 
rises to levels typically associated with advanced economies, 
and a somewhat fl atter curve once satiation seems to set in. Th e 
S-shape for total transportation spending is less pronounced 
(less nonlinear) than in studies on cars alone (Chamon, Mauro, 
and Okawa 2008; Dargay, Gately, and Sommer 2007), perhaps 
as a result of two factors. First, cars are lumpy items, implying 
that households are not able to aff ord them when their incomes 
are below a minimum threshold (estimated by Chamon, 
Mauro, and Okawa at about $5,000 a year). Second, satiation 
at high income levels is observed for cars in several advanced 
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Figure 2     Share of income spent on transportation versus logarithm of per capita total consumption in 
                       selected countries 

PPP = purchasing power parity
Note: Data are from most recent household survey in each country in the sample considered.
Sources: Household surveys from the World Bank Global Consumption Database, the Luxembourg Income Study, and the Consumer Expenditure Survey (conducted 
by the US Bureau of Labor Statistics). 
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economies,7 whereas satiation is less likely to aff ect spending on 
transportation more generally, including air travel. 

To illustrate the advantages of using household-level 
data rather than countrywide per capita averages, appendix B 
reports the results obtained from the macroeconomic approach. 
Goodness of fi t is weaker, and the results fail to display the 
nonlinearities revealed by the estimates based on household-level 
data (because per capita averages in cross-country relationships 
mask the information provided at the tails of the countrywide 
income distribution). Th e macro-based estimates do confi rm 
that the slope of the Engel curve is positive for transportation 
and negative for food. 

Changes in the shares of food and transportation in 
total spending as individual incomes rise are signifi cant, both 
economically and statistically. An individual whose total 

7. Passenger vehicle travel has declined for a few years in several advanced 
economies, notably Japan and the United Kingdom (OECD and ITF 2015). 

consumption is $200 a year (in 2011 international dollars) is 
expected to spend 66.3 percent of total consumption on food 
and 1.2 percent on transportation. Th e shares for an individual 
whose total consumption is $200,000 are 3.4 percent for food 
and 26.4 percent for transportation (table 1). 

For the sake of completeness, the estimated spending share 
is also reported for the remaining categories (clothing and ap-
parel, housing and equipment, education, health, and other), 
based on the corresponding Engel curves (assumed to be linear).8 
Although these results are statistically signifi cant (as is often the 
case with samples consisting of a large number of observations), 
they are not robust to changes in sample and estimation tech-
nique and therefore not discussed in the rest of this Policy Brief. 

8. Th e linear Engel curve for health is estimated with country fi xed eff ects, 
to avoid undue infl uence from the United States, a clear outlier with much 
higher health care spending at all total consumption levels. 

Food Engel curve
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Figure 3     Share of income spent on food versus logarithm of per capita total consumption 

PPP = purchasing power parity
Note: Figure shows the relationship estimated using a logistic function based on panel data. Each dot is an observation consisting of a combination of the average 
log per capita consumption and the average share spent on food for all individuals within a predetermined per capita consumption range in a survey. The dots tend 
to form lines for a given country. “Food” includes both food and beverages.
Sources: Household surveys from the World Bank Global Consumption Database, the Luxembourg Income Study, and the Consumer Expenditure Survey (conducted 
by the US Bureau of Labor Statistics). 
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Transportation Engel curve
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Figure 4     Share of income spent on transportation versus logarithm of per capita 
                       total consumption

PPP = purchasing power parity
Note: Figure shows the relationship estimated using a Gompertz function based on panel data. Each dot is an observation 
consisting of a combination of the average log per capita consumption and the average share spent on food for all individuals 
within a predetermined per capita consumption range in a survey. The dots tend to form lines for a given country. 
Sources: Household surveys from the World Bank Global Consumption Database, the Luxembourg Income Study, and the 
Consumer Expenditure Survey (conducted by the US Bureau of Labor Statistics).

Table 1     Spending on goods and services by individuals  

 at various levels of total consumption (percent of  
 total spending)

Annual consumption level

Spending category $200 $2,000 $20,000 $200,000

Food 66.32 45.85 16.36 3.43

Transportation 1.23 7.87 18.03 26.40

Clothing and apparel 5.04 5.09 5.15 5.20

Housing and equipment 13.41 18.81 24.11 29.40

Education 1.61 2.78 3.93 5.09

Health (fixed effects) 2.86 3.58 4.28 4.98

Other (residual) 9.54 16.02 28.14 25.50

Other (regression-based) 6.47 16.09 25.53 34.97

Note: The table shows shares of total individual consumption for individuals whose total  
consumption is at indicated levels (in 2011 international dollars). The Engel curve for health is  
estimated allowing for country-specific intercepts (“fixed effects”). “Other (residual)” is the  
difference between 100 percent and the estimated shares of food and transportation from  
the corresponding Engel curves. “Other (regression based)” is the predicted share of all other  
categories from a separately estimated linear Engel curve (so that the shares are not  
constrained to sum to 100 percent).

Sources: Engel curves estimated by the authors, based on data from household surveys from  
the World Bank Global Consumption Database, the Luxembourg Income Study, and the  
Consumer Expenditure Survey (conducted by the US Bureau of Labor Statistics). 
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P R O J E C T E D  CO N S U M P T I O N  O F  F O O D  A N D 

T R A N S P O R TAT I O N 

Building on the relationships estimated above, we project 
worldwide consumption of food and transportation goods and 
services using two types of inputs. Th e fi rst are projections of 
total consumption at the individual level worldwide, obtained 
by combining the individual distribution of incomes (and 
consumption) within each country in 2013 with projections for 
each country’s GDP growth between 2013 and 2035 (sources 
and data are reported in Hellebrandt and Mauro 20159). Th e 
second are the Engel curves relating the share of each category 
in total consumption, obtained in the previous section. Each 

9. Th e methodology used to estimate the global distribution of income 
has been refi ned since the publication of Hellebrandt and Mauro (2015). 
Incomes reported in household surveys have been scaled up to household 
fi nal consumption expenditure in the national accounts, taking into account 
known survey measurement issues associated with sample truncation (under-
sampling in the upper part of the income distribution) and underreporting of 
self-employment income. More details on the improved methodology will be 
made available in later publications.

individual worldwide is assigned the amount of each consump-
tion category that can be read off  the Engel curves at his or her 
income level. Summing the consumption of each category over 
all individuals yields category totals for each country and for the 
world as a whole. 

Figure 5 reports the growth rates (in constant prices) dur-
ing 2013–35 for the spending categories that display the most 
action—namely, food (with the slowest growth) and transporta-
tion (with the fastest growth)—by country or region. Consistent 
with the positive slope of the Engel curve for transportation 
spending, growth is always higher for transportation than for 
total consumption. Spending on transportation is projected to 
increase by a factor of four in India, followed closely by Sub-
Saharan Africa; three or more in China and East Asia and the 
Pacifi c; and at least two in all remaining emerging-economy 
regions. Th e growth of spending on transportation will be slow-
est in the European Union (EU)/Organization for Economic 
Cooperation and Development (OECD) group.10 

10. Using the full within-country distribution of individual incomes is 
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For food consumption, the highest growth rate is projected 
for Sub-Saharan Africa (175 percent), stemming in part from 
the rapid growth of total consumption there (the gap between 
the growth rates of food consumption and total consumption 
is relatively small because of the sizable initial share of food in 
total consumption in Sub-Saharan Africa).11 India, Southeast 
Asia, and East Asia and the Pacifi c will also see food consump-
tion at least double. Th e lowest growth rates for food spending 
(about 30  percent) are projected in the EU/OECD, Eastern 
Europe, and Central Asia. 

Although the growth rate of consumption is lower for food 
than for total consumption, it may still put considerable pres-
sure on natural resources. As individual incomes rise from very 
low levels, consumers usually increase the share of meat and 
fi sh in their diets. Th ese items require more energy and water to 
produce and yield more CO2 emissions than vegetarian sources 
of calories and protein. 

valuable. Had country averages of total per capita consumption been used in 
conjunction with the micro-based Engel curves reported in fi gures 3 and 4, 
the projected growth rates of transportation consumption would have been 
considerably higher for all countries and regions—by as much as 60 to 70 per-
centage points in India and Sub-Saharan Africa—primarily because the mean 
individual income in a country’s or region’s total consumption distribution is 
usually in the steepest section of the transportation Engel curve. Using the full 
distribution of incomes implies that many individuals are in sections of the 
Engel curve that are not as steep. 

11. Th e gap between the growth rates of spending on food (F) and overall 
consumption (C) is determined by . It thus depends not 
only on the slope of the Engel curve (positively) but also on the initial ratio of 
spending category F to total consumption (negatively).

Considering the growth rate of a given spending category 
or the gap between that growth rate and the growth rate of total 
consumption produces a partial picture of the macroeconomic 
relevance of increased spending in a category. Rapid growth of 
a relatively small spending category would have limited mac-
roeconomic relevance. Moreover, as shown in footnote 11, the 
gap depends on both the slope of the Engel curve (positively) 
and the initial ratio of the spending category in question to total 
consumption (negatively). Th e gap between the projected trans-
portation consumption growth and total consumption growth 
in advanced economies is smaller than in emerging markets 
because the slope of the Engel curve is fl atter at high incomes 
and the initial share of transportation in total consumption is 
higher in advanced economies. 

To complement the information from growth rates, we 
also report the projected behavior of food and transportation 
spending. Consistent with the negative slope of the Engel 
curves for food derived in the previous section, the global share 
of food is projected to decline to 15 percent of total consump-
tion in 2035, down from 18.6 percent in 2013. Th e average 
transportation share in total consumption is projected to rise to 
19.9 percent, up from 18.3 percent in 2013. Th e moderate rise 
in the share of transportation in total consumption stems from 
the fact that transportation expenditure is currently dominated 
by advanced economies, which will experience relatively slow 
economic growth in the next two decades. Shifts in consump-
tion patterns vary considerably across countries or regions, with 
larger increases in the transportation share in emerging econo-
mies (table 2).

Table 2      Projected increase in consumption of food and transportation (as a share of initial total consumption) 

 and shares of food and transportation in total consumption, 2013 and 2035 (percent)

Region

ΔFood/

total initial 

consumption

ΔTransportation/

total initial 

consumption

Share of 

food, 2013

Share of 

food, 2035

Share of 

transportation, 

2013

Share of 

transportation, 

2035

European Union and 
Organization for Economic 
Cooperation and Development

3.7 15.3 12.8 10.1 20.7 22.1

China 22.5 33.2 29.9 19.5 13.4 17.3

India 33.0 46.3 27.6 18.3 14.8 18.5

Latin America and the Caribbean 9.6 18.5 18.8 15.3 18.4 19.8

East Asia and the Pacific 21.4 36.6 22.0 15.8 17.0 19.5

South Asia 30.8 25.1 31.2 25.2 13.6 15.8

Middle East and North Africa 17.2 21.5 23.6 19.5 16.6 18.2

Sub-Saharan Africa 54.6 39.7 31.2 25.5 13.8 15.9

Eastern Europe and Central Asia 5.8 18.7 19.9 14.2 17.4 19.9

World 12.4 22.8 18.6 15.0 18.3 19.9

Note: Data are in constant prices (2011 international dollars). The first two columns report the increase in consumption of food and transportation, respectively, from 2013 
to 2035, divided by initial total consumption in 2013; the remaining columns report food and transportation spending as a share of total consumption in 2013 and 2035. 

Sources: Authors’ projections based on data from household surveys from the World Bank Global Consumption Database, the Luxembourg Income Study, and the  
Consumer Expenditure Survey (conducted by the US Bureau of Labor Statistics). 
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Table 2 also reports the cumulative increase in food and 
transportation between 2013 and 2035, expressed as a share of 
2013 consumption, to gauge the macroeconomic relevance of 
the increase. Th e larger the increase in transportation spending 
as a share of the initial size of the economy, the greater the fi scal/
macroeconomic challenge from the perspective of fi nancing 
the supporting infrastructure investment. Th e largest rises 
are projected for India (46.3  percent), Sub-Saharan Africa 
(39.7 percent), and China (33.2 percent). 

To understand the implications of rising consumption and 
its shift toward transportation for greenhouse gas emissions, it 
is helpful to consider the relative sizes of the projected increase 
in total consumption and the portion accounted for by the 
transportation sector (the orange bars in fi gure 6). Th e green-
house gas intensity of a dollar of consumption is presumably 
higher for transportation spending than for total consumption. 
Th e orange bars would therefore be larger if the measure were a 
greenhouse gas metric rather than dollars. 

Th ree aspects of fi gure  6 are worth emphasizing. First, 
despite relatively slow projected economic growth, the advanced 
economies continue to account for a sizable share of the global 
increase in both total consumption spending and transporta-

tion spending, thanks to the large initial size of both consump-
tion and share of transportation. Second, the combined increase 
in both total consumption and transportation spending by  
emerging economies is projected to be larger than for advanced 
economies during the next 20 years, suggesting that controlling 
emissions by emerging-economy consumers will be a priority 
(who should pay for doing so is beyond the scope of this Policy 
Brief). Th ird, for many emerging economies, the transportation 
sector will account for more than a quarter of the increase in 
total consumption in the next 20 years—approximately the 
same as in advanced economies. Th is pattern marks a signifi cant 
change from the past: In several emerging economies, including 
China and India, the share of CO2 emissions attributable to the 
transportation sector was about 10 percent or less in 2012 (IEA 
2015b). 

I M P L I C AT I O N S  F O R  P O L I C Y

Policymakers need to prepare for the large projected increase in 
worldwide consumption and its concentration in transportation, 
a spending category that is intensive in infrastructure and energy. 
Eff orts need to focus on emerging economies, where hundreds of 

Figure 6     Change in consumption in selected countries and regions, 2013–35 

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000 20,000

Middle East and North Africa

South Asia

Eastern Europe and Central Asia

Latin America and the Caribbean

Sub-Saharan Africa

East Asia and the Pacific

India

China

billions of US dollars

Nontransportation growth
Transportation growth

Note: Data are in constant prices (2011 international dollars). 
Sources: Authors’ projections based on data from household surveys from the World Bank Global Consumption Database, the Luxembourg Income Study, and the Consumer
Expenditure Survey (conducted by the US Bureau of Labor Statistics). 
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interventions would also curb energy demand. Participation by 
the private sector would be a useful complement, as long as 
the associated fi scal risks for the public sector are monitored, 
disclosed, and managed. Strategic choices will also have to be 
made in favor of the types of infrastructure that are less harmful 
from the perspective of the environment and climate change. 

At the international level, coordinated action would be 
benefi cial in areas such as incentives for climate-friendly infra-
structure, to be provided by international lenders (such as the 
regional and multilateral development banks) and export credit 
agencies; additional research and development funds for green 
technologies; and taxation of jet fuel or international air travel, 
a sector that is likely to expand as vast numbers of emerging-
economy consumers become more affl  uent. 

millions of people are projected to reach income levels at which 
they will be able to aff ord cars and air travel. Public discourse 
has focused on the need to keep in check the rise in CO2 emis-
sions that will stem from the strong growth in the production of 
industrial goods in emerging economies. Th is Policy Brief calls 
for enhanced emphasis on the growth of consumption in those 
economies and its shift toward the transportation sector. 

At the national level, higher demand for transportation 
strengthens the case for massive investment in infrastructure in 
the countries and regions where the increase will be greatest, 
such as China, India, and Sub-Saharan Africa. Financing such 
an increase will require additional tax revenues or cuts in other 
forms of spending. Higher taxation of, and lower subsidies on, 
fossil fuels and the replacement of subsidies with more targeted 

F O O D  ( LO G I S T I C )

Coefficient Estimate Standard error

b1 72.70 2.53

b2 –0.77 0.05

b3 8.29 0.10

T R A N S P O R TAT I O N  ( G O M P E R T Z )

Coefficient Estimate Standard error

b1 36.55 4.90

b2 0.34 0.04

b3 8.86 0.41

A P P E N D I X   A  E S T I M AT E D  CO E F F I C I E N T S  O F  E N G E L  C U R V E S  F O R  F O O D  A N D  T R A N S P O R TAT I O N 

Th is appendix presents the estimated coeffi  cients of the relationship between individual total consumption and the share of food or 
transportation in total consumption, based on 1,293 observations (each of which is an average of many household-level observations 
within a narrowly defi ned range of individual consumption, from surveys for various countries listed in the main text). Th e logistic 
function is used for food and the Gompertz for transportation.



N U M B E R  P B 1 5 - 2 1  N O V E M B E R  2 0 1 5

12

A P P E N D I X   B  E N G E L  C U R V E S  U S I N G  M AC R O E CO N O M I C  D ATA 

Figures B.1 and B.2 show the share of food and transportation, respectively, in total consumption (vertical axis) and the logarithm 
of per capita average consumption in PPP-adjusted dollars (horizontal axis) in a cross-section of about 100 countries. Simple regres-
sions confi rm the presence of a statistically signifi cant slope (positive for transportation, negative for food) but yield less precise 
estimates than do the household survey–based data used in the main text. 
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Figure B.1     Engel curves for food based on macroeconomic data

PPP = purchasing power parity
Note: The color of the dots indicates the source of the data. Red = Luxembourg Income Study. Blue = World Bank Global 
Consumption Database. Green = World Bank Global Consumption Database with detail used in the household-level estimates 
in the Policy Brief. “Food” includes both food and beverages.
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Figure B.2     Engel curves for transportation based on macroeconomic data

PPP = purchasing power parity
Note: The color of the dots indicates the source of the data. Red = Luxembourg Income Study. Blue = World Bank Global 
Consumption Database. Green = World Bank Global Consumption Database with detail used in the household-level estimates 
in the Policy Brief.
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