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Abstract

This paper examines the link between international sugar trade and rising obe-
sity rates through the lens of sugar demand dynamics in sugar-importing and
exporting countries. We develop a theoretical framework illustrating how
trade-induced reductions in sugar prices shift consumption patterns, particu-
larly among price-sensitive consumers, resulting in higher aggregate sugar in-
take. Our model theorizes that importing countries exhibit systematically
higher sugar consumption than exporting countries, contributing to elevated
Body Mass Index (BMI) scores and increased obesity prevalence. Empirical
analysis supports the fact that the majority of the 50 countries with the highest
obesity rates are net importers of sugar, highlighting the adverse health conse-
quences of global trade flows of sugar.
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1. Introduction

The relationship between the international sugar trade and rising obesity rates can
be understood through the lens of domestic demand dynamics in sugar-importing
countries. Trade liberalization, particularly the importation of sugar at reduced
global prices, significantly alters consumption patterns, making sugar more acces-
sible and affordable to broader segments of the population. As a result, importing
countries tend to exhibit higher levels of sugar consumption compared to their
exporting counterparts (Emran et al., 2025).

To explore this phenomenon, we develop a theoretical framework that links
trade-induced price effects to domestic sugar consumption behavior and, ulti-
mately, to health outcomes such as obesity. Our model posits that sugar-import-

ing countries experience a structurally different domestic demand relative to
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sugar-exporting countries. Specifically, lower import prices in increase domestic
demand, particularly among price-sensitive consumers, leading to higher aggre-
gate sugar intake. We hypothesize that this divergence in consumption patterns
has significant health implications. In particular, excessive sugar consumption in
importing countries contributes to increased caloric intake and elevated BMI
scores across the population, thereby heightening the prevalence of obesity. In
contrast, sugar-exporting countries, which may have higher domestic prices due
to export incentives or limited local availability, tend to consume relatively less
sugar per capita. Empirical evidence supports our hypothesis. An analysis of
global obesity data reveals that among the 50 countries with the highest obesity
prevalence, which is measured as the proportion of the adult population classified

as obese, the overwhelming majority are net importers of sugar.

2. Background

The leading sugar-producing countries of the world vary significantly in terms of
geographic location, population size, and overall economic scale. Their participa-
tion in the global sugar trade also exhibits considerable heterogeneity, with dis-
tinct trade patterns shaping their domestic sugar consumption. Given these dif-
ferences, domestic sugar consumption levels also vary across countries according
to their sugar trade pattern. Since sugar consumption is a key determinant of obe-
sity, we hypothesize that countries with a strong export orientation in the sugar
market exhibit lower average BMI levels compared to those that primarily rely on
sugar imports.

The disparities of top sugar-producing countries extend to their participation
in global sugar trade, with some countries primarily serving as net exporters while
others are heavily reliant on imports. This divergence in trade patterns influences
domestic sugar availability and consumption, which, in turn, has important im-
plications for public health. Since excessive sugar consumption is a well-estab-
lished driver of obesity, we hypothesize that sugar-exporting countries exhibit dif-
ferent national BMI levels compared to sugar-importing countries. The underly-
ing mechanism may stem from variations in domestic market policies, price dis-
tortions, and dietary habits shaped by trade structures. Exporting countries may
prioritize international demand, leading to lower domestic availability and poten-
tially curbing excessive sugar consumption. Conversely, importing nations might
experience greater sugar availability at lower prices, fostering higher per capita

consumption and a greater risk of obesity-related health issues.

3. Literature Review

A growing body of research has examined the intersection of globalization, trade
liberalization, and public health, with particular attention to how international
food trade influences dietary patterns and obesity outcomes (Kennedy et al., 2019;
Lakkakula & Schmitz, 2019). Central to this discourse is the argument that indi-

viduals in highly globalized countries exhibit a stronger propensity to demand,
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import, and consume greater quantities of imported sugar and processed foods
compared to those in less globalized nations (Lin et al., 2018). This tendency re-
flects the deeper integration of global food markets into domestic consumption
systems, leading to increased exposure to calorie-dense, nutrient-poor products.

One of the most illustrative cases of this phenomenon is Mexico, where over
the past two decades, the United States has substantially increased its direct and
indirect exports of corn, soybeans, sugar, snack foods, and meat products. This
surge in agri-food trade has been closely associated with rising caloric availability
and significant dietary transitions in Mexico, contributing to the escalating obe-
sity rates (Clark et al., 2012).

More broadly, globalization has transformed the global food system, facilitating
the proliferation of poor-quality diets worldwide. According to Hawkes et al.
(2009), the structural processes of globalization such as trade and investment lib-
eralization, foreign direct investment, and the expansion of multinational food
corporations have promoted the widespread availability and consumption of pro-
cessed and sugar-rich products, contributing to the global rise in obesity. The lib-
eralization of trade and investment regimes has also accelerated the market pene-
tration of sugar-sweetened carbonated beverages (SSCBs), which are strongly
linked to elevated obesity and related non-communicable disease risk factors (Fer-
retti & Mariani, 2019; Schram et al., 2015).

Empirical studies further support the notion that trade openness is associated
with adverse nutritional outcomes. An et al. (2019) find a positive correlation be-
tween a country’s openness index and obesity prevalence. Their findings suggest
that higher levels of economic integration are associated with increased exposure
to globalized food markets and shifts in consumption patterns that favor high-
calorie, low-nutrient diets. Baggio and Chong (2020) employ a difference-in-dif-
ferences methodology that exploits the staggered timing of countries entering free
trade agreements (FT'As) with the United States between 1990 and 2016. Their
analysis reveals a statistically significant and economically meaningful increase in
national obesity rates following FT A adoption. This evidence underscores the role
of trade agreements not only in altering economic landscapes but also in influenc-

ing public health trajectories.

4. Theoretical Framework
4.1. Exporting Versus Importing Country

Figure 1 illustrates the relationship between sugar trade and domestic sugar con-
sumption. Panel A depicts the impact of trade on a sugar-exporting country, while
Panel B presents the corresponding effects on an importing country. In panel A,
D, represents the domestic demand while S, is the supply of the exporting
country. In the absence of trade, the domestic equilibrium price and quantity are
denoted as P, and g, , respectively. When trade is introduced, an exporting
country experiences an increase in the domestic price to P, leading to a reduc-

tion in domestic consumption to ¢, . The higher domestic price reduces con-
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sumer surplus by the area (FbeP, ), with the remaining consumer surplus repre-
sented by the area (abP,). On the other hand, the producer surplus expands to
thearea (PdeP,) reflecting the gains accrued by domestic producers as a result
of elevated prices in the local market and the possibility of export. These dynamics
emphasize the redistributive effects of trade, where producers benefit at the ex-

pense of consumers in sugar-exporting economies.

A: Exporting Country (Domestic) B: Importing Country (Foreign)
P(Price) p
Sy
e
Py
f
P, T==="
Dy
qc 9d q-t' q(Quantity) o ¥ 4q: q(Quantity)

Figure 1. The effect of sugar trade on domestic consumption of sugar.

In panel B, D, represents the domestic demand while S, is the supply for
the sugar importing country. Without trade, the domestic equilibrium priceis P,
and quantity imported is ¢, . Allowing trade pushes the price down to £, and
domestic consumption increases to ¢, . As a result, consumer surplus increases
to (4P) and producer surplus is reduced to (Fgo).

The findings of this model suggest that trade has significant implications for
the sugar market and public health in the importing country. Specifically, trade
leads to a reduction in the price of sugar especially for importers, making it more
affordable and thereby stimulating domestic consumption. This increased sugar
consumption, in turn, has potential adverse consequences for public health, par-
ticularly by exacerbating the prevalence of diet-related diseases such as obesity
and diabetes.

From a theoretical perspective, the price reduction induced by trade can be un-
derstood through the standard supply and demand framework. In the absence of
trade, domestic producers supply sugar at a higher equilibrium price, which con-
strains consumption. However, once trade is introduced, the influx of lower-
priced imports drives down the domestic market price, increasing consumer sur-
plus while reducing producer surplus. The resulting expansion in sugar consump-

tion is consistent with standard consumer behavior, where lower prices incentiv-
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ize greater consumption of normal goods, including sugar.

The public health implications of this trade-induced price decline are particularly
noteworthy. A growing body of literature in health economics and nutritional ep-
idemiology has documented the strong link between excessive sugar consumption
and adverse health outcomes, including obesity, Type 2 diabetes, and cardiovas-
cular diseases. By making sugar more affordable, trade may unintentionally con-
tribute to overconsumption, thereby worsening health in the importing country.
These effects are particularly pronounced in economies where dietary habits are

already shifting toward higher consumption of processed and sugar-rich foods.

4.2. Heterogeneity in Domestic Demand

There exists significant heterogeneity in sugar demand within the domestic con-
sumer base of importing countries, particularly along the income spectrum. Spe-
cifically, consumer responsiveness to price changes i.e., price elasticity of demand
varies notably between high- and low-income groups. The price elasticity of de-
mand of sugar for high-income consumers is inelastic demand for sugar; their
consumption patterns remain largely unchanged in response to price fluctuations.
In contrast, low-income consumers face a more elastic demand: reductions in
sugar prices lead to disproportionately larger increases in consumption among
this group. Consequently, as trade liberalization or other policy changes lead to
lower domestic sugar prices, the burden of increased sugar intake and its associ-
ated health consequences, such as obesity more prevalent among poorer segments
of the population. This divergence in price sensitivity offers a potential explana-
tion for the observed socioeconomic gradient in obesity prevalence, wherein

lower-income individuals are more adversely affected.
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Figure 2. Heterogeneity in domestic demand (importers).
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Figure 2 illustrates the heterogeneity in domestic sugar demand by disaggre-
gating consumers into two representative groups based on economic status: low-
income (the “poor”) and high-income (the “rich”) households. The demand curve
labeled D, reflects the relatively elastic demand of low-income consumers,
while D, represents the inelastic demand of high-income consumers. Let P,
denote the autarky (pre-trade) domestic price of sugar, and P, the lower world
price under free trade conditions. For a sugar-importing country, trade liberaliza-
tion reduces the market price from P, to P, . As a result, the quantity de-
manded by low-income consumers expands substantially from 0g, to 0g,.In
contrast, the increase in sugar consumption among high-income consumers is
relatively modest, from 0g, to 0gq,. This differential response emphasizes the
greater elasticity of demand among the poor, suggesting that trade-induced price
reductions may disproportionately elevate their sugar consumption and poten-

tially increase the related health risks like higher BMI score.

4.3. Differential Domestic Demand Structure: A Stylized
Illustration

Figure 3 presents a stylized comparison of sugar demand structures between two
countries, i.e., country A and country B, highlighting the role of income-based
population heterogeneity in shaping aggregate demand. In country A, the popu-
lation is predominantly composed of low-income (or poor) consumers, whose de-
mand for sugar, denoted by D, , is more price sensitive. A relatively small seg-
ment of the population belongs to the high-income group, with their correspond-
ing demand represented as D, . Accordingly, the total demand for sugar in
Country A is given by TD(Z(Dp +D, )) , reflecting the weighted contributions
of these two distinct income groups.

P(Price)

Py
e

Ry | TD(Z(D, + Dy)
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Figure 3. Structural differences in sugar consumption patterns in importing nations.
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In contrast, Country B exhibits a different demographic composition, character-
ized by a larger proportion of high-income consumers. In this case, the sugar de-
mand of poor and rich individuals is denoted by D, and Dj, respectively. Con-
sequently, total sugar demand in Country B is represented by 7. D'(Z(D; + D )) .
The structure and magnitude of domestic demand 7D differ markedly from that
of TD' due to the differing price elasticities and consumption behaviors inher-
ent in each income group.

Asillustrated in Figure 3, the aggregate quantity of sugar demanded in Country
A exceeds that of Country B, primarily due to the dominance of poor consumers
in Country A who tend to consume larger quantities of staple commodities like
sugar due to their preference. This differential behavior emphasizes the critical
role of income distribution in determining the structure and level of commodity

demand at the national level.

4.4. Endogenous Demand Shocks: Price Support for Export
Producers

The left panel of Figure 4 illustrates the domestic demand (D, ) and supply
(Sy) curves for sugar in the exporting country, where the equilibrium price in
the domestic market is denoted by P, , and the corresponding equilibrium quan-
tityis Q,. D,, isthe domestic demand and S§,, isthe domestic supply in an
importing country, as shown in the right panel. The equilibrium price in import-

ing countryis P, and equilibrium quantityis Q,, .
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Figure 4. Export sugar producer price supports: consumption and trade.

DOI: 10.4236/tel.2025.153040

742 Theoretical Economics Letters


https://doi.org/10.4236/tel.2025.153040

S.J. Emran, A. Schmitz

Under free trade conditions, the domestic price in the exporting country rises
to P.. Domestic consumers demand a quantity g, at this elevated price level,
while domestic producers supply a greater quantity O,,. The resulting surplus,
which is defined as the difference between domestic supply and domestic demand
at the free trade price, is allocated to international markets in the form of exports.

Conversely, in the importing country, free trade leads to a decline in the do-
mestic market price. This price reduction stimulates an increase in domestic de-
mand to @, while domestic producers respond by supplying a lower quantity
(Q;,), at the new market price. The resulting shortfall between domestic demand
and supply is met through imports sourced from abroad.

When the government introduces a price support policy at a level P, (where
P, > P, ), it encourages higher domestic production of sugar in the exporting
country due to price incentives. As a result, the market-clearing sugar price be-
comes P, where quantity demanded matches with external sector. This inter-
vention affects consumer and producer surplus in both the exporting and import-
ing countries. When we account for heterogeneity in domestic demand structures,
the distribution of gains from trade, particularly consumer surplus, can vary sig-
nificantly. The consumer surplus in exporting country is (Pchdc) while the
consumer surplus in the importing country is (Pf abPC) . The consumer surplus
in importing country (Pf abPL,) is much higher than the consumer surplus in the
exporting country (P_,Pcdc) . The greater consumer surplus in the importing
country reflects the enhanced access to cheaper sugar. Conversely, the consumer
surplus in the exporting country is smaller as more sugar is diverted toward the
export market and less is available for domestic consumption at the supported
price. The producer surplus in exporting country increases to (R Oh) while the
producer surplus in the importing country reduces to (Pc jO).

The analysis highlights the role of price support policies not only in enhancing
domestic production and exports but also in redistributing welfare between con-
sumers and producers, and across trading partners. The magnitude and direction
of these welfare effects are intricately tied to the relative slopes and shifts in do-
mestic and foreign demand, the elasticities of supply and demand, and the degree
of market integration. In this context, policymakers should evaluate both aggre-
gate welfare effects and distributional outcomes across the countries to ensure ef-
fective and relative gains from trade. This analysis also holds for almost all agri-

cultural commodities that receive price support (Emran & Schmitz, 2023).

5. Empirical Evidence

While the highest obesity prevalence rates in 2022 were recorded in small island
nations such as American Samoa, Nauru, Tokelau, the Cook Islands, Niue, Tonga,
Tuvalu, Samoa, and French Polynesia (Global Obesity Observatory, 2022), these
countries represent a relatively small share of the global population. To contextu-
alize obesity within a broader demographic and economic dynamics, Table 1 fo-

cuses on countries with substantial population sizes that also rank among the top
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25 globally in terms of obesity prevalence. Furthermore, the table links each coun-
try’s obesity ranking with its status in the international sugar trade, offering in-
sights into the relationship between trade flows and public health outcomes in

more populous economies.

Table 1. Countries with high obesity and their status of sugar trade (2022).

Ranking in Terms of

Percentage of
& Percentage of People

Status of Sugar

People Obese Obese in 2022 Trade

United States 41.64 10 Importer
Qatar 40.79 11 Importer
Romania 38.34 16 Importer
Saudi Arabia 38.13 17 Importer
Hungary 36.43 21 Exporter
Argentina 35.53 24 Exporter
Croatia 34.8 25 Importer

Source: Global Obesity Observatory & The Observatory of Economic Complexity (OEC)
(2023).

Table 2. Top 5 countries with daily per capita sugar consumption and status of sugar trade
in 2024.

Per capita sugar consumption
P & 4 Status of sugar trade

daily (in grams)
United States 126.4 Net Importer
Germany 102.9 Net Importer
Netherlands 102.5 Net Exporter
Ireland 96.7 Net Importer
Australia 60 Net Exporter

Source: World Population Review (2025).

Sugar imports play a significant role in increasing the availability and consump-
tion of sugar in multiple forms, including processed foods and sweetened bever-
ages. This heightened accessibility often leads to excessive caloric intake, thereby
contributing to weight gain and elevating BMI levels among consumers. For ex-
ample, the United States ranks as the highest global consumer of sugar, with an
average per capita intake of 126.4 grams per day that exceeds the minimum rec-
ommended daily limit of 11 grams by more than tenfold. Health experts note that

a substantial portion of this sugar consumption stems from added sugars incor-
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porated into processed foods and beverages. These added sugars are present in
various forms, including but not limited to white and brown sugar, high-fructose
corn syrup, sucrose, dextrose, molasses, and honey. Table 2 reports on the coun-
tries with top per capita sugar consumption daily and status of sugar trade. It pre-
sents the evidence that top sugar importing countries are also heavy consumers of
sugar.

Among the top sugar-consuming nations, the United States leads with a daily
per capita intake of 126.4 grams, followed by Germany (102.9 grams), the Neth-
erlands (102.5 grams), and Ireland (96.7 grams). One notable aspect is that most
of these countries including the United States, Germany, and Ireland are net im-

porters of sugar.

6. Conclusion

This paper provides both theoretical and empirical evidence that international
sugar trade, by lowering prices and increasing accessibility, plays a significant role
in shaping consumption patterns. Free trade reduces the consumption of sugar in
exporting countries and increases consumption in sugar-importing countries.
However, in the case of sugar price supports for exporting countries, world con-
sumption of sugar increases, but the increase in sugar consumption of exporters
is small compared to that of importers. The observed disparity in sugar intake
between importing and exporting nations suggests that trade flows are not merely
economic exchanges but also key determinants of public health. These findings
call for a critical reassessment of trade policies, with greater attention to their nu-
tritional and health implications, particularly in countries heavily reliant on im-

ported sugar.
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