Journal of Environmental & Earth Sciences | Volume 07 | Issue 03 | March 2025

BILINGUAL Journal of Environmental & Earth Sciences

PUBULISHING

GROUP https://journals.bilpubgroup.com/index.php/jees
ARTICLE

Unequal Exchange and Food Terms of Trade for China
Pedro Cango 3" | Fander Falconi Benitez*" , Jestis Ramos-Martin >°

!Grupo de Poblacion y Ambiente, Universidad Regional Amazénica Ikiam, Tena 150102, Ecuador

2Carrera de Economia Social, Solidaria y Comunitaria, Universidad Intercultural de las Nacionalidades y Pueblos
Indigenas Amawtay Wasi, Quito 17052, Ecuador

3Doctorado en Economia, Universidad Complutense de Madrid, 28223 Madrid, Spain

4Facultad Latinoamericana de Ciencias Sociales (FLACSO), Sede Ecuador, Quito 17051, Ecuador

SDepartament d’Economia i d’Historia Economica, Universitat Autonoma de Barcelona (UAB), 08193 Bellaterra, Spain

¢ Institut de Ciéncia i Tecnologia Ambientals, Universitat Autonoma de Barcelona (UAB), 08193 Bellaterra, Spain

ABSTRACT

This article aims to analyze the repercussions of food trade between China and various regions of the world to under-
stand the dynamics of food flows and offer a novel perspective on the contemporary globalization process. Understanding
these flows involves analyzing the global production and commercialization of food and the effects of these movements on
exporting and importing countries in economic terms and food security. The concept of unequal caloric exchange is applied
to the case of China, which allows for an understanding of how its economic growth and participation in international
trade have transformed its global and internal commercial dynamics by establishing links with self-sufficiency and the
composition of its population’s diet. The results show that China is increasingly dependent on international markets for its
food supply. From 1961 to 2021, food consumption in China has tripled in calories and experienced qualitative changes,
with a reduction in high-quality carbohydrates and vegetable proteins and an increase in cereals, vegetable oils, alcohol, and
vegetables. This dietary transformation is related to economic growth and greater dependence on international trade. From
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1987 to 2022, China has shown a growing deficit in the food trade balance, with imports exceeding exports in volume,

value, and calories, although it maintains favorable terms of trade. Food self-sufficiency has decreased from 95% in 1961

to 76% in 2022, and the diet has diversified, replacing traditional foods with products demanded in international trade.

Keywords: Unequal Exchange; Food; Terms of Trade; Self-Sufficiency; China

1. Introduction

The political reforms and economic liberalization initi-
ated in China since 1978!!-21, further reinforced by its entry
into the World Trade Organization (WTO) in 2001341, have
enabled the nation to establish itself as a major develop-
ment hub and a key player in the globalization process. This
status is evidenced by its emergence as a leading world econ-
omy, challenging the economic, technological, and military
dominance of the United States, particularly in the years
following the COVID-19 pandemic®~). According to the
World Bank®), China surpassed the United States in terms
of GDP measured by purchasing power parity (PPP) in 2017.
In the realm of international agricultural trade, China is the
world’s largest importer and the third-largest exporter![®).

The significant economic growth over recent decades,
coupled with population increases and rising material living
standards, has led to substantial growth in food consump-
tion, increasingly reliant on international trade. China ex-
perienced an agricultural trade deficit for the first time in
2004 ending its status as a net exporter of agricultural
products, a position it had held since the mid-1990s[']. How-
ever, China’s substantial market size allows it to secure better
commercial terms, reflected in improved terms of trade for
food products, as this study will demonstrate.

Given the importance of China’s expanding food trade,
this article examines exports and imports, the growth in
trade balance surplus, and the terms of trade, all measured in
caloric terms, as well as volumes and their monetary transla-
tions.

To analyze this, we focus on two hypotheses regarding
food trade:

e China’s growing international presence and WTO
membership have positively impacted external food
trade, measured in caloric terms, altering the global
market dynamics.

e China is reducing its food self-sufficiency and altering

its diet, partly due to rapid urbanization and industri-

alization, which modifies international trade relations
and reevaluates agricultural exporting countries.

In theoretical debates, a decline in the relationship
between export and import prices over time is known as
a deterioration in the terms of trade. This concept was
explored by Latin American structuralist economists such
as Prebish[!> 131 Singer('*] Furtado!!> '), Cardoso and
Faletto!'”], Emmanuel ¥, Marinil'”), Amin*", and Serra
and Cardoso[?!!. They argued that the deterioration in terms
of trade resulted from the income inelasticity of demand for
raw materials, the substitutability of raw materials, and labor
market differences between the Global North and South %],

The concept later evolved to include the environmental
dimension, analyzing international trade in biophysical terms,
such as the number of tons exported and imported. This led
to the concept of unequal ecological exchange, which posits
that the export of natural resources does not account for the
externalities caused by this activity in the extracting and ex-

[23-34

porting countries 1. Essentially, poorer countries transfer

wealth to richer countries while bearing the environmental
costs 331,

Building on the concepts of unequal exchange and un-
equal ecological exchange, the notion of unequal caloric

e[3%:371 which is used here to analyze China’s

exchange aros
food trade. This is defined as “a deterioration in the terms of
trade for foodstuffs when considering the cost of exported
and imported calories”. The importance lies in the fact that
China records a physical surplus, meaning it imports more
tons than it exports. Consequently, exporting countries, in-
cluding those in Latin America, consistently lose natural
resources in the form of soil and essential nutrients. This
even leads to social and environmental conflicts in areas of
extraction or monoculture production3®].

This metric links studies of unequal exchange with
aspects such as food security, sovereignty, self-sufficiency,
nutrition, and diet quality. Applying these concepts to China
is crucial, given its economic growth and participation in

international trade, which have transformed its commercial
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dynamics and led to changes in food self-sufficiency and
diet quality. Additionally, China’s shift from raw material
exports to industrialized goods exports makes it pertinent to
explore how these transformations reflect theories of unequal
exchange globally.

China’s economic growth over recent decades has seen
the average per capita income rise from $2,639 in the 1990s
to $17,857 for the period 2014-2023, measured in PPP, con-
stant 2021 international dollars'®]. This increase in purchas-
ing power and consumption has significantly reduced poverty
rates (using the 2.15 USD per day [2017 PPP] threshold),
from 72 % in 1990 to 0.1% in 202081,

However, this economic growth has brought three main
challenges, as highlighted by authors such as Sachs[*%). First,
increased inequality due to stagnant rural incomes compared
to urban areas, reflected in a rise in the Gini index from 0.322
to 0.371 between 1990 and 20201, Second, increased air
pollution from industrial production and intensified agricul-
ture. Third, lifestyle changes as the population migrates from
rural to urban areas and shifts from agriculture to industry
and services. In the 1960s, 84% of the population was rural,
compared to 35% in 2023 (¥,

This rural population decline, coupled with population
growth, economic expansion, and the conversion of arable
land to non-agricultural uses, has reduced China’s ability
to feed itself solely through domestic productionl. This
is evident in the declining growth rate of food production,
which fell from 4.4% per year in the 1960s to 3.9% per year
during 20092017 41-42],

One might argue that lower food self-sufficiency, de-
fined as meeting food requirements through domestic pro-
duction[®!, does not necessarily compromise the country if
it maintains a trade surplus, as is the case for China. How-
ever, the loss of food self-sufficiency undermines food secu-
rity['- 441 increasing vulnerability to external factors such
as international prices or production capacity. Food security
depends on the evolution of the terms of trade in food, which
this study analyzes. Additionally, changes in international
food trade patterns affect domestic consumption in both im-
porting and exporting countries, potentially leading to diet
impoverishment, as will be discussed later.

The rest of this article is structured as follows: the sec-
ond section presents the materials and methods used; the re-

sults obtained are presented and analyzed in the third section;

and finally, the fourth section concludes with the evidence
of the improvement in the terms of trade for the Chinese

economy and some policy implications.

2. Materials and Methods

This study analyzes food trade to and from China at the
national level, with the rest of the world and selected trading
partners. The time window considered depends on the avail-
ability of data. For data on consumption, self-sufficiency,
and diversity of consumption, we use the period 1961-2021,

s[41.421 For data on

sourced from FAO’s food balance sheet
trade and terms of trade, we use the period 19872022, based
on the availability of a detailed food matrix**!. We present
data in terms of volume, monetary values (in constant 2015
USD), and calories (kcal).

Several steps for processing data were followed, as
described below.

First, data from the detailed matrix on food trade are
grouped into the 98 product groups found in FAO’s food bal-
ance sheets. We then use FAO’s 14 vegetal product groups:
cereals (excluding beer), sugar crops, sugars and syrups,
pulses, tree nuts, oil crops, vegetable oils, vegetables, fruit
(excluding wine), roots and tubers, stimulants, spices, alco-
holic beverages, and miscellaneous. This allows us to focus
our analysis on groups relevant to the country in terms of
consumption.

Second, we use FAO’s food composition tables 4] to
calculate the energy content of traded goods. It is worth
noting that our analysis only accounts for the calorie content
of food products and does not include the energy required
for production, as discussed in Arizpe, Ramos-Martin and
Giampietro 7],

In this way, trade indicators for China can be expressed

as:

XVM=Y pu, (1)

Where X denotes total exports of China, M total im-
ports of China, ¢ the year, i the product (i = [, ..., n), j the
country (j = 1, ..., n).

For trade calculations, in addition to the rest of the
world, the United States, Latin America and the Caribbean,
Europe, and Asia are also considered trading partners (using
the definitions by FAO).

Third, using the coefficients described above, we con-
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vert trade data in volume (exports and imports) into calories.
To analyze the Prebisch-Singer hypothesis of the deteriora-
tion of the terms of trade in caloric terms, the average caloric
content per 100 grams reported in the food composition ta-
bles is used as a proxy for expressing exports and imports in
terms of calories, for product i and country j in year ¢.

Fourth, using 2015 USD prices, adjusted to FAO’s
value-added deflator by country for agriculture, silviculture,
and fishing, the values of exported and imported calories
are used to calculate the unit cost of calories exported and
imported. This allows us to compute the terms of trade as
follows:

S X keal (US$ 2015), ;

ToT, =
Ot T S M keal (USS2015),

2

Where 70T stands for terms of trade, X denotes exports,
M denotes imports, ¢ the year, j the country.

The interpretation of the indicator is as follows: A
value of 1 means that exported calories have the same cost as
imported calories. A value greater than 1 indicates positive
terms of trade, meaning exported calories are more expensive
than imported ones, so the country needs fewer exports to
cover its imports. A value less than 1 indicates negative terms
of trade, meaning the country must export larger quantities
to cover its imports.

Fifth, an indicator for self-sufficiency in food consump-
tion for China was calculated as one minus the share of
imported calories over domestic consumption in terms of

calories:

> M kealy ;

> C kcaly @)

Self — suf ficiency, =1 —

Where C denotes domestic consumption, M denotes
imports, ¢ the year, j the country.

Sixth, we calculated the level of concentration of prod-
ucts in domestic food consumption, measured in kcal, by a
cumulative distribution of the relative share in consumption

of each of the 74 products reported in the food balances.

3. Results

3.1. Terms of Trade for Food and Caloric Un-
equal Exchange

Table 1 shows food consumption in China from 1961

to 2021, categorized by product group. The table includes

total calorie consumption, the relative weight of each prod-
uct group in the caloric intake, and the average per capita
daily calorie consumption for each product group. During
the analyzed period, calorie consumption tripled. However,
economic growth has also led to qualitative changes in diet
composition. Notably, there has been a decrease in high-
quality carbohydrates (starchy roots) and vegetable proteins
(pulses). Lower-quality carbohydrates (cereals) still consti-
tute 59% of the diet, while vegetable oils and alcohol have
seen significant increases. On a positive note, vegetable
consumption has quintupled when considering average per
capita consumption. Another noteworthy aspect is sugar
consumption. In 2021, sugars and sweeteners accounted for
3% of total caloric food consumption, about half the share
in Latin America. This proportion is well below the World
Health Organization’s recommendation that caloric intake
from sugars should be less than 10% of the total .

This growth in food consumption in China is increas-
ingly dependent on international trade and rising imports.
Table 2 shows food exports and imports between China and
the rest of the world, in terms of volume, monetary value, and
calories, from 1987 to 2022. In 1987, China imported twice
as many tons of food as it exported; by 2022, it imported
seven times more than it exported, indicating a growing re-
liance on foreign trade to feed its population. The value of
these imports in 2022 was just over triple the value of ex-
ports, suggesting favorable terms of trade for China. From a
calorie perspective, China’s advantages become more appar-
ent. In 1987, the number of imported calories was double
that of exported calories; by 2022, imported calories were
14.6 times higher than exported, reflecting how China has
leveraged international trade to secure increasing quantities
of food at relatively lower costs over time.

The commercial opening of China, as discussed in the
introduction, shows a stark contrast between food trade and
other products. While China’s overall trade balance shows
growing surpluses, the food trade balance exhibits a growing
deficit in physical, monetary, and caloric terms. Imports
have increased significantly, but since 1993, export volumes
have remained stable, primarily due to a decline in maize
exports, which fell from 3.7 million tons in 1987 to only 0.9
million in 2022. Consequently, in 2022, China’s physical
food deficit stood at 164.8 million tons, translating into a
food trade deficit of USD 94.6 billion and a calorie deficit of
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Table 1. Food consumption by product group for China, measured in kcal, 1961-2021.

12
Product Group 10*2 kcal per Year

% kcal by Product Group

Consumption kcal per Person per Day

1961 1976 1991 2006 2021 1961 1976 1991 2006 2021 1961 1976 1991 2006 2021
Cereals - Excluding Beer 193 431 661 702 836 59 72 72 64 58 800 1269 1531 1451 1607
Starchy Roots 71 90 73 73 72 22 15 8 7 5 296 264 168 151 138
Pulses 25 16 6 5 8 7 3 1 0 1 102 47 15 11 16
Vegetables 15 1M1 29 91 156 4 2 3 8 11 61 33 68 188 300
Oilcrops 10 14 21 31 77 3 2 2 3 5 43 40 49 65 148
Vegetable Oils 7 15 5 91 115 2 2 6 8 8 28 43 136 189 220
Sugar & Sweeteners 5 10 33 30 41 1 2 4 3 3 19 29 76 61 78
Alcoholic Beverages 2 6 25 39 49 1 1 3 4 3 7 19 58 80 94
Fruits - Excluding Wine 1 2 8 33 74 0 0 1 3 5 5 7 18 69 143
Other? 0.5 0.3 0.9 3.9 9.9 0 0 0 0 1 3 2 4 10 23
Source: FAO!!-421,
Table 2. Food trade balance for China with the rest of the world, volume, value and calories, 1987-2022.
Year Exports Imports Exports Imports Exports Imports
(10° Tn) (10¢ Tn) (10°USS$ 2015)*  (10°USS$ 2015)* (10** keal) (10** keal)
1987 10.4 19.0 10337 9031 26.9 66.9
1992 19.3 14.5 19586 9571 57.8 53.1
1997 14.8 12.4 17322 11266 42.5 51.7
2002 25.5 23.4 21518 16654 62.1 923
2007 28.3 52.1 31551 43663 53.3 212.3
2012 21.7 105.9 26982 73387 28.2 388.2
2017 26.0 159.9 38001 88137 31.6 547.7
2022 29.0 193.8 39777 134395 44.0 642.5

Note:

* Adjusted to the value added deflator by country for Agriculture, silviculture and fishing (value USS$, 2015 prices).

! Data is obtained from trade matrix
Source: FAO,

598.5 trillion calories (or 16.2% of consumption), as shown
in Figure 1a.

Figure 1b illustrates the unit cost (per million kcal)
of China’s food exports and imports (left axis), as well as
the terms of trade for food, measured by the ratio of the
unit cost of exported calories to the unit cost of imported
calories (right axis). As previously explained, a value above
1 indicates favorable terms of trade. Notably, China has
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maintained stable costs per imported ton during the analyzed
period, while the value of exported tons has increased, lead-
ing to a significant improvement in the terms of trade, which
rose from 2.9 in 1987 to 8.9 in 2015, but decreased to 4.3 in
2022. Thus, the growing deficit shown in Figure 1a has been
mitigated by increasingly favorable terms of trade, allowing
China to reduce the relative cost of its growing external food
dependence.

US$ keal exported / US$ keal imported

Figure 1. (a) Chinese exports, imports, and trade balance for food products (10'? kcal), 1987-2022. (b) Cost of Chinese exports and

imports and terms of trade, 1987-2022.

Source: FAO,
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The evolution of international food trade varies by prod-
uct group. Table 3 shows the relative weight of different
product groups in China’s exports and imports, measured in
calories, from 1987 to 2022. The share of cereals in exports
has notably decreased, from 55% in 1987 to 8.6% in 2022.
In terms of imports, the share of cereals has significantly

reduced, and to a lesser extent, sugars, while the share of

vegetable oils has remained stable, and oil crops have grown
substantially, explaining the increase in consumption seen
in Table 1. These changes have become particularly evi-
dent since China’s entry into the World Trade Organization
(WTO) in December 2001. These results vary depending
on the trading partner, so we now analyze the terms of trade

with different groups of countries.

Table 3. Evolution of exports and imports measured in kcal by product group, China 1987-2022.

Product Groups 1987 1996 2005 2014 2022
%X %M %X %YM %X %YM %X %YM %X %M

Cereals - Excluding Beer 55 77 22 50 62 10 14 13 8.6 26
Oilcrops 28 1.4 18 5.6 7.8 49 8.8 60 6.2 51
Pulses 4.9 0.2 9.0 0.7 52 0.5 6.9 0.6 1.3 1.3
Starchy Roots 3.8 0.0 0.6 0.5 0.4 4.7 1.8 5.6 1.0 4.8
Vegetable Oils 2.9 11 22 34 3.8 31 7.4 17 34 11
Sugar & Sweeteners 1.7 10 14 7.1 4.9 2.9 17 3.0 16 3.7
Vegetables 1.3 0.0 5.7 0.0 7.4 0.0 22 0.0 15 0.0
Treenuts 0.6 0.0 1.1 0.1 1.1 0.1 2.7 0.1 2.9 0.2
Fruits - Excluding Wine 0.6 0.1 1.8 0.6 23 0.4 6.3 0.4 4.1 0.6
Other* 0.9 0.1 2.5 0.3 2.5 0.3 6.7 0.4 5.5 0.5

Note: * Includes: Spices, stimulants, alcoholic beverages, miscellaneous and sugar crops.

Source: FAO,

Figure 2a shows the exports, imports, and food trade
balance between China and Latin America from 1987 to 2022,
measured in kcal. The deficit remained stable for some years,
reaching around 11.5 trillion kcal in 1999. However, by 2022,
it had increased 20.4 times, reaching 236 trillion kcal, with
a significant turning point marked by China’s entry into the
WTO. Latin America accounts for 36.9% of China’s food
imports, translating into USD 47.2 billion. This dependency

is quite selective. In 1987, the main imports were wheat
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(37.3% of the total), soybean oil (29.5%), and sugar (22.4%).
By 2022, soybean imports represented almost all, at 84.5%,
indicating a marked territorial specialization in trade between
China and Latin America. The growing dependence on Latin
America is explained by increasingly favorable terms of trade
for China (Figure 2b). In other words, China relies more on
Latin America for its food imports, but it does so at constant

unit costs and with very favorable terms of trade.

1600
1400
1200
1000

800

600

Us$ 2015 (per 10° keal)

400

2004

O = M oW koW o o wm
US$ keal exported / US$ keal imported

1987

T
14}
@
&

= Exports

(b)

Figure 2. (a) Chinese exports, imports and trade balance for food products with LAC (10'? kecal), 1987-2022. (b) Cost of Chinese
exports and imports (left) and terms of trade (right) with LAC, 1987-2022.

Source: FAO,
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The commercial relationship between China and the
USA, shown in Figure 3a, is very different from that with
Latin America. Exports are insignificant, while imports (and
the trade deficit in kcal) have grown, especially since China’s
entry into the WTO. By 2022, the deficit reached 174.8 tril-
lion kcal, with food imports from the USA representing
27.5% of total imports, translating into USD 26.8 billion.
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Additionally, the composition of imports has shifted from
cereals, which in 1987 accounted for 45.9% (wheat) and
38.4% (maize), to soybeans, which in 2022 accounted for
62.8% of the total. Despite a downward trend in the terms
of trade for food, they remain very favorable to China (see

Figure 3b).

TUS$ 2015 (per 10° keal)
US$keal exported / US$keal imperted

(b)

Figure 3. (a) Chinese exports, imports and trade balance for food products with the USA (10'2 kcal), 1987-2022. (b) Cost of Chinese
exports and imports (left) and terms of trade (right) with the USA, 1987-2022.

Source: FAO*,

Food trade between China and Europe was insignif-
icant until 2013, when imports (and the deficit) began to
grow (see Figure 4a). Even so, in 2022, the food deficit in
kcal with Europe was only 37.2 trillion kcal, or 6.2% of the
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total. Although China also shows favorable terms of trade in
food with Europe, the level is low and highly variable (see

Figure 4b).

[ R )

TUS$ 2015 (per 10° keal)
[FRRNS
US$ keal exported / US $ keal imported

(b)

Figure 4. (a) Chinese exports, imports and trade balance for food products with Europe (10'? kcal), 1987-2022. (b) Cost of Chinese
exports and imports (left) and terms of trade (right) with Europe, 1987-2022.

Source: FAO ),

Figure 5a illustrates the trade relations between China
and its neighbors in the rest of Asia. There are two distinct
periods. Between 1987 and 2003, China showed a surplus in
food trade with Asia. However, from 2003 onwards, imports

grew at an annualized rate of 7.6%, resulting in a deficit of

86.7 trillion kcal in 2022, or 17.1% of China’s total food
imports. As in the previous cases, except for the volatility
shown in the trade relationship with Europe, the cost of im-
ports from its Asian partners remained constant during the
period (see Figure 5b), while the value of exports grew. This
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continuous improvement in the terms of trade meant that,

despite importing five times more food than it exported in
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2020, China showed a trade surplus in monetary terms with

its Asian partners. However, in 2022, it showed a deficit.

US$ 2015 (per 10° keal)
USY keal exported / US$ keal imported

Figure 5. (a) Chinese exports, imports and trade balance for food products with Asia (10'? kcal), 1987-2022. (b) Cost of Chinese exports

and imports (left) and terms of trade (right) with Asia, 1987-2022.

Source: FAO),

3.2. Effects of Food Trade on Self-Sufficiency
and the Quality of the Diet

The growing dependence on international trade for
China’s food supply has impacted its level of self-sufficiency.
Table 4 shows the aggregate food self-sufficiency index in
China and by product groups for the period 1961 to 2022,
following the methodology outlined earlier. Self-sufficiency
has declined from 95% in 1961 to 76% in 2022. Although
most product groups maintain a high level of self-sufficiency,
there have been notable drops in starchy roots (80%) and
pulses (63%), and even more so in vegetable oils (62%) and
oil crops (36%).

Another effect of China’s integration into the interna-
tional food trade, which often escapes standard analysis, is
the concentration of consumption. The increased dependence
on foreign countries, coupled with rising income levels and
subsequent demand, has altered the composition of the main
food groups in the country’s consumption. Table 5 shows
the ranking of the main product groups in the diet compo-
sition and the percentage of accumulated calories for the
years 1961 and 2022. On one hand, the 12 main product
groups decreased from representing 88% of calories in 1961
to 80.7% in 2022, indicating an increase in diet diversifica-
tion associated with greater availability and income levels,
made possible by the favorable terms of trade previously dis-
cussed. On the other hand, trade liberalization and favorable

terms of trade have induced changes in the composition and

ranking of products. Notably, there has been a substitution
of products such as millet, sorghum, pulses, barley, and peas
with other products that were not previously among the most
demanded, such as sugar, corn, soybean oil, groundnuts, and

palm oil.

4. Discussion

International food trade between China and the rest
of the world has been characterized by a growing deficit in
monetary, volume, and calorie terms, which has accelerated
since its entry into the WTO in 2001. Although exports have
grown in physical and monetary terms, they have decreased
in caloric terms, primarily due to the decline in cereal exports.

This increase in external dependence has not led to
problems in terms of food security, as China enjoys a sub-
stantial trade surplus in its balance of payments, allowing
it to manage the food trade deficit. Additionally, the very
positive evolution of the terms of trade in food trade has
been beneficial. Indeed, the relative cost of imported calo-
ries is much lower than that of exported calories. In some
cases, such as trade with its Asian partners, this even leads
to a surplus in monetary terms until 2020, despite a signifi-
cant deficit in terms of calories. More importantly, the unit
cost of imports remains very stable with all trading partners.
The first conclusion is that China benefits from international
food trade, especially since its entry into the WTO, due to
improving terms of trade that greatly reduce the relative cost
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Table 4. Food self-sufficiency index for China in kcal, (100 * (1 — (imports/consumption))), 1961-2021.

Year Aggre lgxecrlflaa‘:llisr:g Starchy Sugar & Pulses Treenuts Oil- Vege.table . Ffr:utjs.- Spices Alcoholic Miscella-
gate Roots Sweeteners crops Oils . Beverages neous
Beer Wine

1961 95 93 100 9 100 100 99 98 100 99 100 100

1965 96 96 100 61 100 100 100 98 100 99 100 100

1969 98 97 100 83 100 100 100 99 100 98 99 100

1973 97 96 100 72 100 100 99 94 100 98 99 100

1977 97 97 100 53 100 100 98 91 100 99 99 100

1981 95 94 100 78 100 100 98 96 100 99 98 100

1985 98 98 100 74 99 100 100 97 100 100 100 100

1989 94 94 99 79 99 95 100 72 100 100 99 100

1993 98 98 100 92 99 94 100 86 100 100 98 100

1997 97 99 99 92 96 97 94 73 100 98 98 100

2001 95 99 96 88 96 92 76 84 100 98 89 97 100

2005 90 98 93 88 94 96 67 70 100 98 84 97 100

2009 87 99 87 92 89 94 53 63 100 98 89 98 100

2013 83 97 84 78 76 97 47 64 100 98 97 98 99 127
2014 82 96 81 82 81 96 43 70 100 98 97 98 99 129
2015 80 94 79 75 78 96 40 71 100 97 97 98 97 137
2016 82 96 81 81 79 97 38 73 100 98 96 98 96 145
2017 80 95 80 87 76 96 36 72 100 97 97 97 97 154
2018 82 96 85 83 67 94 41 70 100 97 97 81 95 158
2019 81 96 87 80 67 84 40 60 100 96 97 57 97 177
2020 79 94 85 67 59 85 38 62 100 96 99 52 98 175
2021 76 89 80 66 63 81 36 62 100 96 97 52 97 162

Source: FAO!!- 421,

Table 5. Cumulated share of products in consumption, in kcal, 1961 and 2021.

Number of Product  Name of the Product in 1961 % Acum 1961 % Acum 2021  Name of the Product in 2021
1 Rice and products 27.9 22.7 Maize and products
2 Sweet potatoes 43.1 36.0 Rice and products
3 Wheat and products 54.8 49.3 Wheat and products
4 Maize and products 65.9 61.0 Soybeans
5 Millet and products 69.8 65.4 Soybean oil
6 Soybeans 73.5 69.7 Vegetables, other
7 Sorghum and products 76.9 72.7 Pigmeat
8 Vegetables, other 79.7 74.9 Groundnuts (shelled equivalent)
9 Pulses, Other and products 82.1 76.4 Potatoes and products
10 Barley and products 84.2 78.0 Palm oil
11 Peas 86.2 79.4 Sugar (raw equivalent)
12 Potatoes and products 88.0 80.7 Cassava and products

Source: FAO!!- 421,

of its foreign dependence on food. However, this positive
result must be clarified, as it also exposes the population to
risks increasingly dependent on international markets and
politics, and more volatile international prices'*® 4! which
are less controllable. Examples include the impacts of both
the COVID-19 crisis and the Russian invasion of Ukraine
on global food markets, either directly affecting supply or
through disruptions in transport chains, also pressured by
high fuel prices. Some recent studies, though, suggest that
long-term COVID-19-related impacts on food imports are
not expected in Chinal®!.

In terms of public policies, this greater dependence
needs to be mitigated by existing policies. First, by strength-
ening the role of the China Grain Reserve Corporation (SINO-
GRAIN), established in June 20001, to absorb temporary
supply shocks. Second, by being more proactive with the pol-

icy of direct subsidies to farmers, introduced in 2004 5%, Sub-
sidizing domestic producers lowers domestic prices while
increasing production, thereby also reducing trade deficits in
agricultural products*’l. Third, by diversifying trade part-
ners and the origin of food. An analysis of these and other
measures and their effects on international markets for food
products can be found in Hansen, Tuan and Somwaru %],
The dependence on Latin America and the USA stands
out, with both cases increasingly directed towards oil crops
and soybeans to feed domestic meat production. However,
this is offset by constant average costs of imports and very
favorable terms of trade. Interestingly, the dependency on
vegetable oils, although greater now than in the past, has
shifted towards a dependency on oil crops, indicating that
China has an increasing capacity to process these products
internally. This allows imports to focus on raw materials and
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take advantage of favorable terms of trade, especially with
the USA.

High volumes of food imports also affect food-
exporting countries. In the case of Latin America, existing
research shows how the growing exports of vegetable oils
and oil crops are changing production patterns towards these
export crops, eroding the food sovereignty of these nations
and inducing changes in diet with notable increases in fat
consumption due to greater local availability from increased
production 361,

Another noteworthy result is the loss of self-sufficiency
over time, which, although not very significant at present,
appears to be growing. This is evident in products such
as quality carbohydrates from starchy roots or vegetable
proteins from pulses, as well as in oil crops and vegetable
oils. This situation poses challenges not only for designing
the country’s trade policy but also its production policy, as
greater dependence on international markets makes the Chi-
nese economy more sensitive to shocks, as seen in recent
years.

The diet has diversified over time, but towards lower-
quality products, as the relative weight of quality carbohy-
drates, such as starchy roots, or vegetable proteins, such as
pulses, decreases, while vegetable oils, sugars, and alcoholic
beverages rise. These changes must be monitored for health
reasons, and the link between a diversified diet and health
needs further research. Additionally, it is important to under-
stand if changes in consumption patterns are determined, in
some way, by changes in trade patterns, as observed in other

36,371 This analysis should inform the

regions of the world!
formulation of public policies that, through changes in prices
or product availability, aim to prevent the introduction and
consolidation of unhealthy consumption patterns and diets
high in fat and low in vegetable protein.

In summary, although the Chinese population’s depen-
dence on foreign sources for food has greatly increased, it
benefits from highly favorable terms of trade, which are
concentrated in a few product groups. Moreover, from the
perspective of ecologically unequal exchange, it is evident
that China benefits from prices that do not internalize nega-
tive externalities (such as social and environmental liabilities)
and from the use of environmental services and functions for
food production (e.g., water). In this context, caloric unequal
exchange complements the analysis of ecologically unequal

exchange by demonstrating a close relationship with sustain-
able development, primarily due to the social and environ-
mental conflicts driven by the intensification of agriculture
in countries that export raw materials and food products.

5. Conclusions

This article provides an understanding of the dynamics
of food trade between China and the world by examining
the economic and nutritional implications of these global
flows in the context of contemporary globalization. To this
end, the concept of unequal caloric exchange has been used,
which allows for an understanding of the asymmetries in
international food trade relations and the internal dynamics
of a country by establishing links with self-sufficiency and
the composition of its diet. This represents an advance in
the analysis of unequal exchange by introducing an indicator
for terms of trade measured in calories, which enables future
research to link patterns of food production and international
trade with diet quality.

International trade has played a central role in the pro-
vision of food for China, leading to a growing deficit in the
food trade balance from 1987 to 2022. In caloric terms, the
deficit increased by 1,395% with the world, 3,238% with
Latin America and the Caribbean, 1,459% with the United
States, 13,497% with Europe, and 1,088% with Asia. The sig-
nificance of this is that greater dependence on international
markets induces changes in consumption patterns, with a
concentration of calories in consumption that varies over
time and tends to worsen diet quality.

Food consumption in China has experienced a notable
increase and qualitative changes from 1961 to 2021. Dur-
ing this period, caloric consumption tripled, and there was
a reduction in the intake of high-quality carbohydrates and
vegetable proteins, while cereals, vegetable oils, and alcohol
saw significant increases. Although vegetable consumption
also increased significantly, the proportion of calories from
sugars and sweeteners remained low compared to WHO rec-
ommendations. This dietary transformation is closely linked
to economic growth and greater dependence on international
food trade.

Although imports have significantly exceeded exports
in volume, value, and calories, China has managed to main-

tain favorable terms of trade, which reduces the relative cost
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of imports. Between 1987 and 2022, the caloric terms of
trade with the world increased by 1.5 times, while with Asia,
they increased by 2.5 times. Improvements were observed
with Latin America and the Caribbean and Europe only in
certain years; however, with the United States, there was a
deterioration in the terms of trade from 31.4 to 8.7 during this
period. The reality of this situation is that as a new industrial
power, China increasingly imports raw materials and exports
value-added goods, which favors the terms of trade.
Finally, the dependence on imported food has affected
food self-sufficiency, which has decreased from 95% in 1961
to 76% in 2022. Additionally, diet diversification has in-
creased, although with a notable substitution of certain tra-
ditional foods for products more demanded in international
trade, reflecting the impact of trade liberalization and rising

incomes.
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