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Abstract: Food self-sufficiency is a relevant political issue in many countries, developed and developing,
particularly to satisfy the internal nutritional needs of the population and face situations in which the prices
of basic products are unstable or when a country faces an external shock. Improving resilience involves
strengthening local rural communities to meet demand with domestic production. The member countries of
Latin America and the Caribbean (LCN) produce enough food to sustain their population and to be one of the
world's largest food exporters. From the theoretical discussion and using data from FAO, the research shows
that there is a potential to improve food sovereignty and to define food and agricultural policies through
agricultural complementarity among the LCN countries. Diverting part of the current trade with third parties
to intraregional trade, for products in which the region has a comparative advantage, would mean that LCN
countries could save up to 2.7 billion dollars per year, that is, 6.8% of total imports of food in 2018, avoiding
the outflow of foreign currency and promoting greater economic integration between countries.

Keywords: food sovereignty, self-sufficiency, trade, LCN, complementarity, economic integration.

Resumen: La autosuficiencia alimentaria es un tema politico relevante en muchos paises, desarrollados y en
desarrollo, particularmente para satisfacer las necesidades nutricionales internas de la poblacién y enfrentar
situaciones en las que los precios de los productos basicos son inestables o cuando un pais enfrenta un
shock externo. Mejorar la resiliencia implica fortalecer las comunidades rurales locales para satisfacer la
demanda con produccion interna. Los paises miembros de América Latina y el Caribe (LCN) producen
suficientes alimentos para sustentar a su poblacién y para ser uno de los mayores exportadores mundiales
de alimentos. A partir de la discusion tedrica y usando datos de la FAQO, la investigacién muestra que, existe
un potencial para mejorar la soberania alimentariay para definir las politicas alimentarias y agricolas a través
de la complementariedad agricola entre los paises de LCN. Desviar parte del comercio actual con terceros
al comercio intrarregional, para productos en los que la regién tiene una ventaja comparativa, representaria
que los pafses de LCN podrfan ahorrar hasta 2.700 millones de ddlares al afio, es decir, 6.8% del total de
las importaciones de alimentos en 2018, evitando la salida de divisas y promoviendo una mayor integracion
econdmica entre los paises.

Palabras clave: soberania alimentaria, autosuficiencia, comercio, LCN, complementariedad, integracion
economica.
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1. Introduction

Human beings have several needs that need to be satisfied to live in full, understanding this
as the state in which individuals can develop and pursue effectively their capabilities (Malinowski,
1939, 1970). In this sense, food plays an important role as it acts as the satisfier of a basic need,
nourishment (Maslow, 1943). This implies that an inadequate supply of food not only threatens
the integrity of the individual, but also the sustainability of societies.

For this reason, societies articulate as an entity made up of institutions that work to satisfy
their own needs (Malinowski, 1939, 1970). At the international level, common political, legal,
economic, or social institutions are created through regional integration processes between
countries (Hix, 2001).

From the perspective of nourishment, regional integration may become an opportunity to
build common strategies that encourage, through agricultural complementarity, food self-
sufficiency. That is, the situation in which food needs are covered with domestic production
(Food and Agriculture Organization of the United Nations, 2002), something the world is far
from attaining nowadays (Kinnunen et al., 2020). In this case, achieving political influence is
only possible if there are studies like ours that show the potentiality of regional cooperation
and integration towards regional self-sufficiency.

This move implies a change in the food production system of Latin American and Caribbean
countries (LCN), which until now have prioritized production for exports instead of that of
internal supply (Pengue, 2009). This trend has implied a gradual loss in food self-sufficiency
and an increase in vulnerability to external factors, for instance, to international prices.

Therefore, agricultural complementarity, defined as the contribution each member country
has in the production of food that is needed to achieve self-sufficiency of the bloc, becomes an
instrument of cooperation and integration. Among the benefits of this cooperation one can list:
a)improvementin transport and communications through regional investment in infrastructure;
b) mutual assistance in the case of production problems - for example draughts, plagues, etc.;
) promotion of regional economies of scale and d) improvements in food security (Hubbard
et al., 1992). Another benefit, although modest, is the reduction in the currency outflow that
escapes the region.

Currently, many successful experiences of common strategies exist, promoted by supranational
entities, and oriented to food self-sufficiency. This is the case of the European Union, which has
achieved that goal through the Common Agricultural Policy (Guinea, 2013). The EU produces
more food than it consumes, avoiding in this way a supply-side problem in recent decades
(Candel et al., 2014).

For these reasons, similar strategies for the region would strengthen its food sovereignty,
improve the efficiency in the use of natural resources, and would increase economic profitability.
This would also help to avoid developed countries' food policy affecting developing ones'.
Something that is far too familiar nowadays (Brooks, 2014).

However, the design of these strategies requires reliable information regarding agricultural
products trade, between LCN countries, and with the rest of the world. This information needs
to be available not only in monetary terms but also in nutritional terms. Only in this way, one
can get awider vision of the role international trade plays on the nutritional security of countries
(D'Odorico et al., 2014).

Following that, the main objective of this article is to examine the opportunity for agricultural
complementarity that LCN has, to achieve food self-sufficiency as a bloc. To do this, after the
introduction, section 2 presents a discussion of the relevant literature related to self-sufficiency
and food security. Later, in section 3, a description of materials and methods is presented. In the
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fourth section, the results are analyzed according to the methodology presented for challenges
in the region, food self-sufficiency and opportunities for agricultural complementarity. Then
in section 5, the policy implications are discussed and finally, in section 6, the conclusions are
presented.

2. Literature review

Pastorino (2020) points out that the term “food security” is not recent. It can be considered
an objective (i.e., to solve the problem of hunger and nutrition in the world), an end or goal
(for agrarian law it could mean a search for safe food) or a paradigm or a new way of thinking
about food from the political, economic, social, and cultural perspectives.

The Rome Declaration on World Food Security, during the 1996 World Food Summit, defined
the concept by saying that there is “food and nutritional security” when all people have physical,
social and economic access to safe food at all times, the consumption of which is sufficient in
terms of quantity and quality to satisfy their food needs and preferences and is supported by
a framework of sanitation, health services and adequate care that allow them to lead an active
and healthy life (Food and Agriculture Organization of the United Nations, 1996).

At the 1996 World Food Summit, the proposal was to halve the number of undernourished
people by 2015. In 2015, the UN approved the 2030 Agenda for Sustainable Development with
17 goals (SDGs). One of them calls for ending hunger, achieving food security and improved
nutrition, and promoting sustainable agriculture by 2030.

However, hunger levels remain stable. With data from 2017 at the global level, there were
821 million undernourished people. By the end of 2020, it is estimated that the Covid-19 pandemic
could have caused an increase of 130 million in the number of people affected by chronic
hunger worldwide (Hidalgo & Sorondo, 2020).

In 2018, LCN recorded that the number of undernourished people increased for the third
consecutive year, reaching 39.3 million, that is, 6.1% of the population. In ten countries, 20% of
the poorest children suffer three times more from chronic malnutrition. Indigenous populations
are more food insecure than non-indigenous and rural populations more than urban (Food
and Agriculture Organization of the United Nations, 2018b).

Hochedez (2021) reviews the term “food justice” and points out that it is not the traditional
framework for analyzing food problems in Latin America, since it is preferred to speak of food
insecurity and food sovereignty or sustainable development. He argues that the term food
justice implies a real change in the way food inequalities are resolved. However, the Latin
American approach highlights two different ways of looking at food justice: accessibility and
the right to food.

Accessibility is a classic first way of looking at food justice as good access to safe and quality
food. This is traditionally analyzed from the point of view of consumers. It also leads to consider
access to resources to produce food as part of accessibility to food. This approach also highlights
the processes of connection and disconnection between consumers and producers, between
rural and urban areas.

The second approach analyzes food justice in terms of the law. This approach brings food
to the context of democracies, including the State’s responsibility for food. In addition, food is
part of citizenship and a way of exercising our citizenship. At the individual level, the approach
of “right to” food justice faces several challenges in Latin America, such as the right to land
and access to land, the right to access to food, the right to the city (through urban agriculture
initiatives, for example), labor rights in agriculture, in agri-food systems, or the distribution sector.
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However, Clendenning et al. (2016) argue that food sovereignty is based more on human rights
than similar concepts of food security and, to a lesser extent, food justice. Food sovereignty
emphasizes the recovery of the land, food, livelihoods, and identities of people with a lack
of food security through their direct participation in the design and implementation of food
systems. Food security is a social condition that emphasizes knowing where the next meal will
come from and does not address the production, distribution, or control of access to food
(Hossfeld et al., 2018). Food justice is a progressive social movement that seeks to address
injustices based on race and class (Hossfeld et al., 2018). The food justice movement also
develops strategies to “work around and outside” the broader food system to provide access
to food for marginalized groups (Clendenning et al., 2016).

The distinctions between these concepts influence who participates in which area and who
benefits. For example, in urban areas, food sovereignty can be seen in urban agriculture,
home and community gardens, and direct-to-consumer markets such as farmers markets and
community-supported agriculture (Clendenning et al., 2016).

Ferranti etal. (2019) make a compendium of a collection of articles in a book on food security
and sustainability, which allows an adequate understanding of this relationship. The different
approaches and methods used make it possible to understand the different dimensions of
the concept of food security.

The global food system is key to sustaining humanity (Rockstrom et al., 2020). In addition,
it is the main emitter of greenhouse gases and is the central cause of loss of biodiversity,
destruction of terrestrial ecosystems, consumption of fresh water and pollution of waterways
due to the excessive use of nitrogen and phosphorus. Faced with this, they propose safe limits
for the development of the world food system, and three essential actions: 1) a change towards
healthy diets, 2) an increase in agricultural productivity and a transition towards regenerative
production, and 3) reduce the food waste.

Work on food security, sovereignty, or self-sufficiency has adopted usually a national and
single product point of view. Amid (2007), for instance, analyzes the case of wheatin Iran from
a market and price perspective; Anderson & Strutt (2014) analyze how economic growth and
demographic transition in China is making the country more dependent on food imports,
modeling its evolution until 2030. Cuesta et al. (2013) argue that public expenditure in Bolivia
is not effective in reducing food insecurity. Farrow et al. (2005), on the other hand, show how
spatial heterogeneity may play an important role as a determinant of the lack of access to
food products in Ecuador, a problem particularly important in the central mountain range.
Hassan et al. (2000), adopting a food security-like perspective, analyze the case of wheat and
cotton in Sudan, reaching the conclusion that is the interest of Sudan to encourage cotton so
that currency is obtained that can be used to import wheat. Giampietro et al. (2014), applying an
innovative biophysical approach in the line of that presented in this study, analyze two national
case studies, self-sufficiency of wheat in India and total food self-sufficiency in Mauritius islands.

Only a few studies analyze the productive possibilities and availability of food at the regional
level. Since the work of O'Hagan (1976), according to which most of the countries had food self-
sufficiency, things have changed drastically and many countries and regions have worsened in
this respect. Despite this fact, there is a lack of studies with a regional scope.

Among those few studies, one could highlight that of Blackie (1990), where self-sufficiency of
corn in Eastern and Southern Africa is analyzed. This is one of the first studies making explicit
the potential of trade diversion for one product, complementing in this way the previous work
of Koester (1986).
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Using both available surveys and FAO food balances, Asfaw (2008) checks the availability of
fruits and vegetables for human consumption in Latin America and the Caribbean. The conclusion
is reached that the region shows low levels of consumption despite the availability of the
products in the region is high.

The focus of the region as a food exporter comes with impacts attached. Ceddia et al. (2013)
analyze the intensification of agriculture in South America, concluding that the region would face
a“Jevons” Paradox” like situation; that is, efficiency improvements would not lead to lowering
the use of the resource (land) but the opposite would be true. More efficient techniques of
production will use more land to export more. In the case of intensification of agriculture, at
the expense of more deforestation occurring.

A group of authors takes on the effects of trade and trade policies of regional blocs upon
access to food products in developing countries. Brooks (2014) shows how policies implemented
by OECD countries have harmed developing countries, especially through import tariffs and
production subsidies at home, which lead to surplus exports, generating their example of trade
diversion. Candel et al. (2014) use a similar approach to analyze the EU's Common Agricultural
Policy. They stress that food security is at the roots of the very existence of the EU, having as
a result, an increase in the food surplus. On the other hand, Rask & Rask (2011) show how
development at the world level is changing the diet everywhere, towards more meat products
thatimply a double energy conversion, increasing in this way cereal and oilseeds demand more
than proportionally. This fact imposes further pressure upon natural resources and increases
the risk of future food provision.

Having in mind all these precedents, our focus here is the situation of Latin America and
the Caribbean. Altieri (1992) pointed out that the agricultural model found in Latin America
is not based on distributed land. Land reform is still a pending issue in most countries. As a
consequence, heterogeneity of levels of productivity is one of the characteristics of the model
and this implies environmental impacts attached. The region is rich not only in terms of
biodiversity but also in terms of cultural diversity, with important ethnoecological knowledge.

Other authors have a more positive view of the model of agro-exports in southern countries.
Bindraban & Rabbinge (2012) say, based on Food and Agriculture Organization of the United
Nations (2011), that there are no problems to feed the population at the world level in the
next four or five decades. They base their optimism on productivity gains obtained through
the introduction of multiple crops and land use systems, agroecological practices, changes in
the diet, and the use of new inputs from biological origin.

Siegel & Bastos (2020) carry out a critical evaluation of the incorporation of the Sustainable
Development Goals in the national agendas of agri-food governance in three countries:
Brazil, Paraguay and Uruguay. The nominal incorporation of the SDG agenda does not imply
implementation, since it involves more complex institutional changes that depend on the
power relations of the actors, resources, capacities and previous experiences of civil society
and governments.

The current paper goes beyond the concept of food security defined at the World Food
Summit organized by Food and Agriculture Organization of the United Nations (1996), which
included economic access to food (through purchasing power and markets). We rather fall into
the concept of food sufficiency that analyzes the relation between local availability of resources
and its domestic demand, more oriented to the concept of food sovereignty (Altieri, 2009).
The paper does not pretend to make a thorough review of the topic; the interested reader can
refer to Chaifetz & Jagger (2014), where the authors conduct a full revision of the concept of
food sovereignty for the last 40 years.
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The idea of improving food sufficiency in a region that has huge potential if economic
integration was promoted, makes even more sense in the current context of the high volatility
of prices, and unequal exchange relations in all its dimensions. In this context, the region faces
the great challenge imposed by deteriorating terms of trade (Prebish, 1950, 1959; Singer,
1950), unequal ecological exchange (Samaniego et al., 2017; Vallejo, 2010), and caloric unequal
exchange (Falconi et al., 2017; Ramos-Martin et al., 2017).

The international insertion of Latin America and the Caribbean in international trade has
been limited to play as a supplier of food and raw materials. This only perpetuates international
dependency and asymmetries in international trade. This is coherent with modern interpretations
of comparative advantages (Krugman & Obstfeld, 2003), which state that countries would import
those goods that are either difficult or expensive to produce internally and export products in
which they have an advantage in terms of costs.

These trends, far from benefiting countries exporting commodities, deepen an unjust
international division of labor. Countries producing commodities compete with each other to
sell their products in the same market, by lowering costs and prices in a so-called “race-to-the-
bottom”. As all of them follow this path, the consequence is an intensification of the exploitation
of natural resources, a worsening of current unequal exchange, and a better-off situation for
central economies that get the resources they need at ever-lower prices (Schaffartzik et al., 2014).

Traditionally, the extraction of natural resources has been one of the ways to express this
unequal economic exchange: selling cheap commodities and buying expensive capital goods.
Along with it, there is a sub valuation of social and environmental impacts (Bunker, 1984; Alier,
1992).

3. Material and Methods

The research seeks to examine the opportunities for agricultural complementarity for the
countries of Latin America and the Caribbean. The methodology used is subdivided into three
parts: main challenges for the region in terms of food production, food self-sufficiency, and
opportunities for agricultural complementarity.

3.1. Main challenges for the region in terms of food production

Using data from FAO (Food and Agriculture Organization of the United Nations, 2020e), we
analyze the growth of the agricultural frontier between 1961 and 2018 and the deterioration of
forests between 1991 and 2018. This is a comparison made between LCN, the world average,
and the rest of the regions of the world, using the World Bank classification: East Asia & Pacific
(EAS), Europe & Central Asia (ECS), Middle East & North Africa (MEA), North America (NAC), South
Asia (SAS), Sub-Saharan Africa (SSF), and World (WLD). To test the statistical significance in the
average growth in the period for both indicators for /regions and LCN, the Kruskall-Wallis test
was used. However, when the test showed significant differences in the distributions and was
rejected the null hypothesis, we used Dunn’s nonparametric pairwise multiple-comparison
test (Dinno, 2015).

Then, using data from FAO (Food and Agriculture Organization of the United Nations, 2020a),
differences in yields are analyzed for nine groups of products for LCN, according to the groups
found at the food balances published by FAO. Grouping of the nine groups of products was
done relying on the availability of data, according to FAO classification (Food and Agriculture
Organization of the United Nations, 2020b). For this indicator, as in the previous analysis, we
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have compared the average productivity in the period 1961-2019 between the i region and
LCN, according to the product group.

Furthermore, using data from UNCTAD (2019) we have calculated exports by technology
intensity for the countries of Latin America and the Caribbean. For this purpose, detailed
classification by technology was used (Lall, 2000).

3.2. Food self-sufficiency

To calculate food self-sufficiency, we have used detailed trade matrices from 1986 through
2018 (Food and Agriculture Organization of the United Nations, 2020d), as well as national
food balances (old methodology for series between 1961 and 2013, and new food balances
for series between 2014 and 2018) available in FAOSTAT (Food and Agriculture Organization of
the United Nations, 2017, 2021). In this case, FAO data allows using 19 product groups instead
of 9, as we did for agricultural land. LCN countries are considered as a region, as we are only
interested in the region as a bloc and the relationship with the rest of the world.

We have used 19 product groups corresponding to vegetal and animal products, as classified by
FAO. These products are cereals - excluding beer; starchy roots; sugar crops; sugar & sweeteners;
pulses; tree nuts; oil crops; vegetable oils; vegetables; fruits - excluding wine; stimulants; spices;
alcoholic beverages; miscellaneous; meat; offals; animal fats; milk - excluding butter, and eggs;
aquatic products, other; and fish, seafood. However, when analyzing intra-regional trade, we
excluded: a) aquatic products, other; and b) fish, seafood, because there is no data available.
For these 19 product groups, we analyze food self-sufficiency as shown in the following lines.

To obtain the trade flow from LCN countries with the rest of the world, we calculated, for
each country member, the volume consumed by country (LCN) and the volume imported by
country of origin (rest of the world). The following indicator shows self-sufficiency (SS) (Falcon{
et al., 2017; Ramos-Martin et al., 2017).

S, =(1—MJ*IOO

rkt
Where:
M = Total imports; = product group; k = country of the LCN; ¢ = year; j =no LCN countries. IN this case, the imports
(product group r ) of the country « from country ; inyear ¢ (m); consumption (product group
r) of the country & inyear ¢ (C); vkeLCN and VjeLCN.

Avalue of self-sufficiency equal or greater to 100 for this indicator shows whether the region
is self-sufficient for that product group or not. On the other hand, values below 100 indicate the
region only partially supplies its domestic consumption with domestic production and therefore
is not one hundred per cent self-sufficient. In the case there is domestic consumption but not
domestic production, the indicator gets a value of zero.

Likewise, we analyze the relationship between self-sufficiency and nutrition. In this analysis,
we consider the indicator food supply (kcal/person/day) provided by (Food and Agriculture
Organization of the United Nations, 2017, 2021).

3.3. Complementarity opportunities

Using FAQO's detailed trade matrix (Food and Agriculture Organization of the United Nations,
2020d), we analyze the opportunities for agricultural complementarity of the 19 product groups
(described in the previous section) between LCN countries. To avoid heterogeneity between
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the groups of products in the food balance used in this study, we have disaggregated all
296 products, whose definitions can be found in FAO's definitions and standards (Food and
Agriculture Organization of the United Nations, 2020b).

X 2 M,0C strong

if ¢ X <M,0C weak
X =0,0C null

0C,, =X X (Ton).,.. — > M (Ton)

ikjt ikjt

Where:

0c,, represents the opportunities for agricultural complementarity of the product group rin
year t; X(Ton)l.kjt represents the exports, measured in tons, of product j by country kto country
Jjinyear t M(Ton)ikjt represents the imports, measured in tons, of product j by country k to
country jinyear t. Vke LCN and Vj ¢ LCN.

In the case of products that show opportunities for agricultural complementarity, we assume
that the countries in the region substitute imports from the rest of the world with imports from
other countries within the region that would, otherwise, be exported to the rest of the world.
With this assumption, we can compute the approximate monetary value (constant 2015 USD)
of food imports and exports. To estimate exports and imports in monetary terms (constant
prices 2015), we adjusted to value-added deflator by country for agriculture, silviculture, and
fishing, available in FAOSTAT (Food and Agriculture Organization of the United Nations, 2020c).

Then, the regional value is obtained, as follows:

‘ ZX(US$)ik/’t —ZM(Ton)ﬂg.t * DXitt +ZM(TO”)ikjt * DX X2 M
XC, = ' - _

! 2X(US$)ilg’t _ZX(Ton)ikjt * DXite +ZX(T0n)ikjt * DX I X <M
Where:

MCc; total imports of LCN with complementarity (constant 2015 US$) inyear ¢; XC, total exports
of LCN with complementarity (constant 2015 US$) in year ¢; pmy, is the average import price
for product i, country &, from LCN (countryk) in year ¢ pmy;, is the average import price for
product i, country &, from country J inyear r; pxy;, is the average export price for product ;,
country &, to country J inyear t; VkeLCN Yy VjgLCN.

In the case of imports of product jfor which the region has a surplus, we consider that the
region reduces its exports to the rest of the world by the total of imports from the rest of the
world. The assumption is made that country k(member of LCN) covers its deficit in product /at
the average price of its imports from the region (country k) in year t. Likewise, for product jfor
which the region has a deficit, we assume that the region promotes complementarity in total
exports to the rest of the world, at the average price of product /that country kimports from
the region (country k) in year t. Whereas, the remaining deficit of each product /in country k
would be covered by maintaining imports from the rest of the world at the average price of its
imports from the rest of the world (country j) in year ¢

On the other hand, the value of exports with complementarity (X(C) is estimated considering
that this policy reduces food exports to the rest of the world and increases at the regional
level. For product /with a regional surplus, we find the difference between the value of exports
to the rest of the world in constant dollars of 2015 and the monetary difference that results
from replacing the imports from the rest of the world at the average price of product / that
country k exports to the rest of the world in year tfor the average price of the same product
that country kexports intra-regionally. Similarly, for products with a food deficit, the difference
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between the value of exports (constant dollars of 2015) and the monetary difference resulting
from replacing the exports to the rest of the world at the average price of product /exported
by country kby the average price of the same country and product exported within the region.

However, the missing prices of country k and product /(imports as intra- or extra-regional
exports) were imputed with the average value (regional or rest of the world) in year ¢ It should
be noted that the use of averages corresponds to one of the univariate imputation techniques
(van Buuren & Groothuis-Oudshoorn, 2011).

4. Results

4.1. Main challenges of the region

Three main challenges for food production in the region are discussed in this section: arable
land availability, low production yields, and global insertion in food trade.

According to Food and Agriculture Organization of the United Nations (2018a), between
2012 and 2050, on a global scale, crop areas could increase by 23% and the size of the herd
of animals by 46%. This increase in land use is worrying when it comes to walking towards the
sustainability of the planet. However, not all regions have the same degree of vulnerability.

Data from Food and Agriculture Organization of the United Nations (2020a), show that
between 1962 and 2018 Europe & Central Asia and North America had a negative average
annual growth in agricultural land. On the other hand, in South Asia, Sub-Saharan Africa, and
the World, agricultural land increased about 0.1%; this yearly increase was 0.3% in East Asia
& the Pacific, 0.4% in Latin America and the Caribbean, and 0.5% in the Middle East & North
Africa. Using Dunn’s z-test we can see that only East Asia & Pacific and the Middle East & North
Africa have average annual growth rates statistically equal to LCN (see Figure 1).

Agricultural land (% of land area), 1961-2018
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Figure 1.
Organization of the United Nations, 2020e).
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This increase in agricultural land in LCN, as in SSF and the World, was at the expense of forest
area, which diminished (as a % of the land area). Forest land (as % of land area) decreased
between 1991 and 2018 in LCN and SSF. The rate of annual decrease in forest land was 0.46%
for LCN and 0.56% for SSF. This decrease, using Dunn’s test, turned out to be statistically the
same. This dichotomy is statistically different from the average annual reduction of the world
(0.1%) and the other regions such as North America, which increased on average by 0.04%,
Europe & Central Asia by 0.1%, East Asia & Pacific by 0.3%, Middle East & North Africa 0.4%
and South Asia 0.5%.

According to Ferreira et al. (2016) between 1961 and 2010, 19 Latin American countries
presented a positive variation in total factor productivity (TFP) in agriculture, which has contributed
to a growth in production and technical development. Likewise, Reis et al. (2020) show that
between 1991 and 2012, the area and labor presented positive effects on the production of
18 LCN countries. In this context between 1962 and 2018, food production increased in the
region. Vegetables grew by 2.9% per year, and animal products grew by 2.8% per year (Food
and Agriculture Organization of the United Nations, 2017, 2021). That is, agricultural production
kept the path of population growth. Currently, LCN represents 14% of the world's agricultural
production and 23% of agricultural and fish commodities exports (Organisation for Economic
Co-operation and Development, 2019).

This increase in production and in agricultural land, which helps to explain how the agricultural
frontieris still expanding in the region threatening particular ecosystems like the Amazon basin,
is coupled with low productivity. According to the World Bank (2021), the labor productivity of
workers in the agriculture, forestry, and fishing sector in LCN was 7,347 USD (constant 2010)
in 2018. This represents just 47.8% of the productivity of an agricultural worker from Europe
& Central Asia and a mere 8.5% of the productivity of a North American farmer.

According to the FAOSTAT database (Food and Agriculture Organization of the United Nations,
2020a), yields of the different product groups were, in the region, as follows: cereals (excluding
beer) 1.3 t/ha, starchy roots 9.8 t/ha, sugar crops 49.3 t/ha, pulses 0.6 t/ha, tree nuts 14.8 t/ha,
vegetables 6.6t t/ha, fruits (excluding wine) 13.0 t/ha, and stimulants 0.5 t/ha (see Figure 2a-i).
Productivity of LCN in 1961 was higher than the average for the world and regions such as
EAS, MEA, SAS, and SSF, in at least 6 of the 9 product groups. However, in that same year, the
productivity of product groups in the region was lower than the results obtained in NAC, except
for tree nuts. Concerning ECS, LCN only exceeded productivity for sugar crops, tree nuts, and
fruits (excluding wine). The productivity for oil crops was the same in the three regions.

On the other hand, using Dunn’s test, the average productivity by product group for the
period 1961 and 2019 of the /regions and Latin America and the Caribbean is compared (see
Figure 2j). We can observe that North America and East Asia & Pacific had significantly higher
productivity than LCN in cereals (excluding beer) and oil crops, while it was the same when
comparing with Europe & Central Asia, except for oil crops, where LCN has higher productivity.
The productivity of starchy roots, pulses, and vegetables was also higher in EAS, ECS, MEA, and
NAC than in LCN.

LCN had higher average productivity than the other regions in sugar crops, tree nuts, and
fruits (excluding wine), except for sugar crops, where it turned out to be statistically equal to
that of NAC and SSF. In the case of fruits (excluding wine), Dunn's test shows that NAC has
higher productivity. In the case of stimulants, ECS, MEA, NAC, and SAS have higher productivity
than LCN and are equal to EAS. At the same time, LCN outperforms SSF in all product groups,
except for sugar crops, as already mentioned above.
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Figure 2. Yields (tons per hectare) by region and product groups, 1961-2019.Source: (Food and
Agriculture Organization of the United Nations, 2020a).

In addition to low productivity, the economy of LCN countries indeed has a great dependence
on exports of raw materials and food products. Primary exports of commodities represented
43.3% of total exports in monetary terms in the year 1995, and they went down to 32.3% in
2018 (UNCTAD, 2019).

4.2. Food self-sufficiency and nutrition in LCN countries

Using the indicator of self-sufficiency presented in Section 3 we see that LCN is self-sufficient
as a bloc. Between 1986 and 2018, it maintained a level of 80% self-sufficiency in all product
groups but spices and animal fats (See Table 1). However, the level of self-sufficiency has been
reducing over time for all product groups, but sugar crops, vegetal oils, Alcoholic beverages,
miscellaneous, and milk - excluding butter. This is an alarming outcome, especially if we
consider that many regions in the world will face soon diminishing rates for food self-sufficiency
(Beltran-Pefa et al., 2020).

This aggregate result of self-sufficiency at the continental level does not hold when we go
down to the level of nations, where there is heterogeneity within countries, although a common
trend is that all countries of LCN have insufficiency of some products. This result opens the
door to gains from agricultural complementarity between countries, which is crucial because, as
Clapp (2017) mentioned, self-sufficiency in just a few products is not enough to eradicate hunger
and malnutrition. Conventional economics tells us that if a product is cheaper in international
markets than it is domestically, a country should import that product. Under this reductionist
logic, based exclusively on monetary variables, we can omit fundamental aspects of the issue.
One of them is the existing link between food self-sufficiency and nutrition, due to the cultural
diversity (genetic and gastronomic) of a country. In this way, importing food products may have
direct impacts in terms of losing genetic diversity and the local food culture, which could lead
to changes in the traditional diet, associated with the spread of malnutrition or overweight.
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Apparent consumption, measured as calorie intake per person per day, increased in almost
all LCN countries in the period 1961-2018. The only exception being Venezuela, where calorie
intake went from 2,147 kcal/person/day in 1961 to 2,121 kcal/person/day in 2018 (Food and
Agriculture Organization of the United Nations, 2017, 2021).

Along with the increase in calorie intake, one can see a change in the diet of the population
(see Figure 3), which would follow the so-called Bennet's Law (Bennet, 1941). According to
Bennet, carbohydrate intake would be reduced as income per capita grows, and protein-rich
products such as meat would increase its consumption.

3000
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Figure 3: Origin of the energy (kcal) of apparent consumption, LCN (1961-2018). *Includes Sugar
Crops, tree nuts, oil crops, vegetables, stimulants, spices, alcoholic beverages, and miscellaneous,
offals, animal fats, eggs, fish seafood.Source: (Food and Agriculture Organization of the United Nations,
2017, 2021).

Meat calorie intake went up at a yearly growth rate of 1.3%, vegetal oils at 2.1%, milk (excluding
butter) at 0.9%, fruits at 0.4%, while cereals (excluding beer) and starchy roots grew at 0.3%
and -0.5% respectively, in the period analyzed.

4.3. Opportunities For complementarity

To look at the opportunities for complementarity between LCN countries, we need to see
imports and exports from and to the rest of the world. This is what is presented in Table 2 with
data for 2018. The blocimported 74.3 million tons from the rest of the world. Only four product
groups accounted for 86.9% (cereals excluding beer, with 65.5%; oil crops, 13.2%; sugar and
sweeteners, 4.1%; and meat, 4.0%). On the other hand, the bloc exported 235.5 million tons
of food to the rest of the world. Again, four product groups represent 84.5% (oil crops, 38.2%;
cereals excluding beer, 22.3%; fruits, excluding wine, 12.8%; and sugar and sweeteners, 11.2%).

Table 3 shows the opportunities for complementarity between LCN countries. The cells in
grey, show surplus exports for each member country and by product group, to third countries
in 2018. The cells in white show the deficit. In that year, Antigua and Barbuda, Bahamas and
Saint Kitts and Nevis showed a deficit in all product groups. While, Barbados, Saint Lucia, Saint
Vincent and the Grenadines, Suriname, and Trinidad and Tobago showed surplus only in one
product group. Similarly, Cuba, El Salvador, and Guyana showed a surplus to two product
groups. The countries with fewer product groups with the deficit are Argentina and Brazil.
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On the other hand, the aggregate surplus exceeded 161.2 million tons. The region shows
commercial surplus for all product groups but starchy roots, pulses, miscellaneous, animal fats,
milk - excluding butter, and eggs, where the proportion of the exports to imports were, respectively,
20.9%, 78.8%, 66.5%, 29.8%, 35.0%, and 27.2%. Replacing imports from outside the bloc with current
exports to outside the bloc would imply reducing exports amounting to 72.2 million tons in 2018.
In other words, to satisfy the consumption level of the LCN countries due to the deficit of some
products, the region will have to keep importing 2.8% of the food imported in 2018 from the rest
of the world, which means that exports towards the rest of the world would decrease by 30.7%.

Table 2. Volume of imports and exports of LCN from and to the rest of the world,
in thousands of tons, 2018

Item groups Imports Exports
Cereals - Excluding Beer 48,640.7 52,529.4
Starchy Roots 1,074.7 224.4
Sugar Crops 0.03 0.1
Sugar & Sweeteners 3,074.2 26,379.9
Pulses 828.7 653.1
Treenuts 101.8 252.8
Oilcrops 9,840.8 89,890.2
Vegetable Oils 1,982.6 7,557.4
Vegetables 1,030.4 9,848.1
Fruits - Excluding Wine 1,123.2 30,188.3
Stimulants 3734 4,398.3
Spices 91.2 222.0
Alcoholic Beverages 1,213.3 4,971.6
Miscellaneous 29.1 19.4
Meat 2,995.4 7,355.4
Offals 292.8 469.6
Animal fats 523.7 155.9
Milk - Excluding Butter 995.2 348.7
Eggs 67.6 18.4

Source: (Food and Agriculture Organization of the United Nations, 2020d).

Supplementary material shows the opportunities for agricultural complementarity between
LCN member countries in 2018, broken down by all the 296 products included in the 19 product
groups presented in Table 3. In this annex, LCN showed a surplus for 161 out of 296 products.
The five countries with the highest number of surplus products are Brazil (126), Mexico (106),
Peru (89), Argentina (82), and Chile (80). Size matters and Brazil had a surplus of 137.6 million
tons, followed by Argentina with 34.6 million tons, Guyana 14.8 million tons, Ecuador 5.9 million
tons, and Costa Rica 4.0 million tons. Similarly, the five products with the highest regional surplus
were soybeans, with 81.0 million tons, followed by sugar raw centrifugal, with 20.2 million tons,
bananas 14.6 million tons, maize 12.5 million tons, and wheat 8.4 million tons.

Apolicy of regional complementarity among the LCN countries would result in a modest monetary
surplus. For example, in 2018, net exports in constant 2015 dollars reached 106.6 billion dollars,
while this balance would be 99.5 billion dollars with the integration proposal. However, by replacing
imports from the rest of the world with products that would otherwise be exported to the rest
of the world, food imports would cost the region 8.1 billion dollars more (constant 2015 US $).

These results show that, despite the proximity between countries in the region, given the
historical trade prices, it is cheaper to import from the rest of the world than to import from
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the same region. This is the result of the challenges the region experiences mentioned above:
low labor productivity, low yields, and lack of proper policies, such as subsidies found in the
US, Canada, or the EU. As an example, in the case of Mexico, 12 out of 19 product groups have
lower international prices than those offered, as average, by the region. Meanwhile, the inflow of
currency for exporting countries would increase by 1.0 billion dollars. This is in response to the fact
that exports to the rest of the world have a higher price than exports to LCN member countries.

On the other hand, under the hypothesis that the region could prioritize complementarity
for products that are cheaper to acquire within the region than from the rest of the world, the
savings would be approximately 2.7 billion dollars, that is, 6.8% of the total of imports from the
rest of the world. Meanwhile, the monetary value of exports would decrease by approximately
1.3 billion. Using the Kruskall Wallis test we can also see that the average food balances with
and without complementarity between 1986 and 2018 are statistically equal.

The apparent low economic benefits that a policy of complementarity would imply are offset
by the decrease in environmental impacts that are favored by the reduction in food transport
between regions and the outflows of foreign currency. Likewise, as pointed out by Krapohl
(2019), regional integration would produce effects of size and stability that would help attract
investment flows from the rest of the world. It would even be a policy that fosters higher levels
of competitiveness for the region in the global market.

5. Policy implications

The results presented above indicate that, despite the challenges LCN countries face, there
exists a potential gain from food production and trade complementarity between them.
The countries, as a bloc, produce enough food to feed their population and be net exporters
to the rest of the world.

To exploit the advantages provided by available arable land and soil, and climatic conditions
without compromising their natural resources base, LCN countries need to confront some of
the challenges mentioned. This is of special relevance as the region shows a pattern of de-
industrialization in recent years (Cango et al., 2018).

They need to increase yields, which are much lower than those of third-country partners.
They also need to implement sound agricultural policies that strengthen the sector. This can
be achieved with the implementation of national-scale technical assistance programs, which
are too project-based these days. Given the lack of financial strength that prevents countries
to implement subsidies policies like in the USA or the EU, governments could work also on
price guarantees to producers, at least for staples. But a better alternative would be to involve
public procurement systems that exist in most of the countries for other kinds of goods. Many
of the countries have implemented school food plans, where children are given breakfast and
sometimes also lunch at the school. This is a good opportunity for establishing price guarantees
to producers, instead of relying on big corporations. The extra income could be used by peasants
to improve their technology and inputs, raising yields.

These interventions would have a larger impact if coordinated between LCN countries. Most
of the countries face the same challenges, including lack of access to cheap credit, another
reason to ask for the integration of policies. This integration could not only include productivity-
oriented measures but could address the whole production cycle: from the technification of
production and post-harvest processing to infrastructure and logistics and the coordination
of trade policies. These measures would help climbing the value-added ladder, bringing more
currency to the region.
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Coordination, integration, and joint policies are needed to overcome challenges that are too
difficult or too expensive when tackled individually, it is a question of economies of scale, as
the EU exemplifies. Common policies, although slower in their implementation, tend to result
in more stable economies, as a large fraction of trade would be intra-regional trade. This is of
particularimportance for a region of currency-hungry countries which tend to overexploit their
natural resources to obtain the hard currency they need for their imports.

We know that the savings presented in this research are modest, but would imply a step
forward towards economic integration, which could lead, as it did in the EU, to future common
policies in other related areas such as product certification and quality standards, supra-national
logistic and transport projects and hopefully some kind of integration also of commercialization
and trade policies.

Finally, as shown in the article, to re-direct trade to the region, we believe that the region should
initially promote a policy of agricultural complementarity for products whose domestic prices
are lower than those of the rest of the world. At the same time, agricultural complementarity
agreements should be promoted between the countries, with synchronization of regional
macroeconomic and agricultural policy, and strong support from governments to local producers
to strengthen value chains.

6. Conclusions

This research has contributed to the debate on food self-sufficiency in LCN countries and
has shown there is room to advance food and agricultural complementarity. Regional self-
sufficiency and complementarity are fundamental elements to guarantee that the inhabitants
of the region have their caloric needs covered.

The region is self-sufficient, as a bloc, in 17 out of 19 product groups. Trade diversion would
reduce the region’s vulnerability to exogenous factors such as price volatility, natural hazards,
and external trade policies from the rest of the world. In turn, this move would strengthen the
agri-food sector in the region, allowing for more robust internal markets and integration, and
highlighting the need for common trade policies.

Itis true, though, that the challenges of low yields and labor productivity persist, with developed
regions such as North America or Europe & Central Asia offering lower prices for certain products
(in part thanks to their policy of subsidies). This is why regional integration should go beyond
trade diversion, aiming at common policies from production to commercialization.

Despite all the challenges ahead, complementarity would still save 6.8% of total imports
from the rest of the world, meaning that 2.7 billion a year would remain in the region, inducing
extra economic activity, and therefore profits, wages, and taxes.

Other positive outcomes can come from this policy, such as the reduction in currency
outflows, transport needs, and therefore energy use and CO, emissions; the strengthening of
value chains in the region; an increase in job opportunities; an impulse to rural development;
and a reduction in poverty among others.

This is why, in our view, the region can only benefit from harmonizing policies that would
allow for exploiting this complementarity between countries for the benefit of the whole
region. We are aware, though, that this requires solid integration agreements between nations,
which harmonize macroeconomic policies in countries with limited autonomy, countries with
restricted access to food and countries with limited agricultural production, generated mainly
by the high levels of social inequality in the region. We hope the debate opens up with more
research and discussion soon.
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Table 5.1. Trade complementarity within Celac by product (thousands of tons) and
country, 2018.
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